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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.
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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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THE FIRST REPORT OF LAPAROSCOPIC RADICAL CYSTECTOMY IN GEORGIA

L2Nikoleishvili D.,Tchanturaia Z., *Managadze G., ?Koberidze G., *Pertia A.

Tsulukidze National Center of Urology Thilisi; 2MediClub Georgia Clinic, Thilisi, Georgia

Bladder cancer is a serious global health problem, being the
ninth most commonly diagnosed malignancy worldwide.
Radical cystectomy is the standard treatment of choice for
non-metastatic, muscle-invasive bladder cancer as well
as in a subgroup of highest-risk patients with non-muscle
invasive disease. Traditionally, radical cystectomy has been
performed through an open approach that allows complete
excision of the tumor-bearing bladder, extended pelvic
lymph node dissection (PLND), and a variety of urinary
diversion procedures. Notwithstanding a better understand-
ing of pelvic anatomy and improved surgical techniques,
open radical cystectomy (ORC) is still associated with
significant perioperative complications, intraoperative
blood loss being one of the inevitable events even in the
hands of an experienced surgeon [2,10].

In recent years, laparoscopic radical cystectomy (LRC) has
increasingly been regarded as a feasible alternative to an
open approach, with the potential of fewer complications,
decreased pain, shorter hospital stay and recovery time,
and decreased intraoperative blood loss while yielding the
same functional and oncologic results [2,8,10].

Since 1992, when the first case of laparoscopic simple
cystectomy was reported, technical advances have evolved
to a robotic-assisted approach to include extended PLND
and totally intracorporeal urinary diversion. Laparoscopic
radical cystectomy is a technically challenging procedure
with a long learning curve and requiring a high level of skill.
Current guidelines still consider LRC, with or without ro-
botic assistance, experimental owing to a limited number of
reported cases, absence of long-term data on oncologic and
functional outcomes, and possible selection bias [2,5,6,10].

In this report of the first ever case of LRC performed in
Georgia, we present our initial experience with the use of
the technique for a recurrent muscle-invasive bladder cancer.

Material and methods. Case report. The patient was a
61-year-old male complaining of moderate urinary fre-
quency and an episode of gross hematuria. His past medical
history was notable for pulmonary tuberculosis. Two foci
of bladder tumor were presumed on ultrasound. On cystos-
copy, there were two papillary masses of around 3 cm each
at the bladder neck and the left lateral wall, respectively.
Subsequent transurethral resection of the bladder tumor
in June 2014 resulted in a complete tumor excision. The
pathologic diagnosis was urothelial carcinoma pTaG3.
The patient was, thereafter, started on an intravesical che-
© GMN

motherapy regimen of doxorubicin, 50 mg. A follow-up
cystoscopy in September 2014 revealed a large mass at the
bladder neck, apparently invading the prostatic urethra and
extending distally to the veromontanum. Imaging studies
for distant metastases were negative. Informed consent for
undergoing LRC, urethrectomy, and ileal conduit construc-
tion was obtained.

Results and their discussion. In December 2014, the
patient underwent LRC with urethrectomy and extracor-
poreal urinary diversion — an ileal conduit with Bricker’s
uretero-ilealanastomosis.

Under general anesthesia, the patient was placed in a dorsal
supine position with a 25° Trendelenberg tilt. The camera port
was placed through a 1.5- cm incision 2-3 cm cranial to the
umbilicus. One 12-mm and three 5-mm ports were placed
on either side below the level of the umbilicus (Fig. 1). The
peritoneum at the level of cul-de-sac was incised transversely.
Seminal vesicles were dissected bilaterally (Fig. 2). After the
incision of Denonvillier’s fascia the prerectal fatty tissue was
developed and the dorsal aspect of the prostate was mobilized
up to the apex. The sigmoid colon was fully mobilized along
the line of Toldt (Fig. 3). The parietal peritoneum, covering
the pelvis and iliac vessels, was dissected on both sides. Next,
the vasa deferentia were dissected and divided. At this stage,
bilateral extended pelvic lymphadenectomy was completed
and the lymph node specimens were put in separate retrieval
bags (Fig. 4). The ureters were then identified and mobilized
to the point of their insertion into the bladder. The ureters
were then clipped and divided with the distal ends sent for a
frozen section analysis. The left ureter was divided as close
to the bladder as possible to maintain sufficient length for
the urtereoileal anastomosis. The lateral bladder pedicles
were then developed by dissection medial to the obturator
fossa and controlled with a series of Hem-o-lok clips and a
Thunderbeat scalpel.

The parietal peritoneum was divided between the two me-
dial umbilical folds. The two medial umbilical ligaments
(obliterated umbilical arteries) were divided using the
Thunderbeat device, and the retropubic Retzius space was
developed. After incising the endopelvic fascia (Fig. 5), the
puboprostatic ligaments were divided with the Thunderbeat
system. The dorsal vein complex was controlled using
2.0 vicryl sutures (Fig. 6). The urethra was then fully dis-
sected, clipped to avoid any spillage of urine, and divided.
The entire specimen was placed in a laparoscopic bag and
delivered through a midline incision of 10 cm.
7
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Fig. 1. Distribution of the trocars: one Hasson type optic {
trocar (1), three 5-mm trocars, and one 12-mm trocar Fig. 4. MUL — medial umbilical ligament, IIA — internal
iliac artery, IVV —inferior vesical vein, IV — internal iliac
vein, ON — obturator nerve, EIV — external iliac vein, EIA
— external iliac artery

Fig. 2. Dissection of the vas deferens. The vas is identified
and divided close to the tips of the seminal vesicle .
Fig. 5. EPF — endopelvic fascia, PC — prostate capsule,
LA — levator ani

Fig. 3. External iliac artery lymph node dissection. Anatom- .
ical landmarks: Pso —psoas muscle, U—ureter, SG - Sigma Fig. 6. EPF — endopelvic fascia, LA — levator ani,
DVC — dorsal vein complex, PA — apex of the prostate
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The prepubic area was exposed by extending the above
mentioned midline incision. After incising Buck’s fascia,
the corpus spongiosum was sharply dissected up to the fossa
navicularis and urethrectomy was completed.

The ileal conduit was constructed extra-corporeally through
the same midline incision that was used for the extraction
of the specimen. A 15-cm segment of the terminal ileum
was identified 25 cm proximal to the ileocaecal valve.
Linear stapling device was used to isolate the loop on its
mesentery. The intestinal anastomosis was constructed
using a side-to-side technique with a linear stapler. The
ileal loop was brought through the skin in a pre-marked
site in the right iliac fossa. The left ureter was delivered
through the retroperitoneum to the right side. The ureters
were then spatulated and anastomosed to the ileal loop
using 5.0 monocryl interrupted absorbable sutures. Single
J stents were inserted in the uretero-ileal anastomosis and
Foley’s catheter was placed to drain the conduit.

The postoperative pathology revealed urothelial cancer of
the bladder neck pT2aG3pNO0, with the invasion in the left
ureter (G2) and prostatic urethra (G3). The ureteral surgical
margins were negative.

The total operative time was 315 min, including 180 min
for LRC with extended PLND, 45 min for prepubic ure-
threctomy, and 90 min for Bricker diversion. The estimated
blood loss was 60 mL and there was no need for blood
transfusion. Time to oral intake was three days. The patient
was discharged on day 10. There were no immediate or
late complications.

Radical cystectomy is a complex procedure consisting of
two principal steps: ablative and reconstructive. Patients
requiring the procedure commonly have various comorbidi-
ties, which poses an additional challenge for the selection
of surgical treatment [10].

Laparoscopic radical cystectomy is a technically chal-
lenging procedure, which is still considered experimental.
However, with increasing experience and modifications of
the technique, it has been adopted by many centres com-
mitted to laparoscopy. The procedure is feasible both in
male and female patients [10].

The available data suffer from the limited number of cases
reported, absence of long-term oncological and functional
follow-up results, and selection bias resulting from small
patient cohorts, younger age of patients included, suitable
body mass index, lower stage of disease, and favorable
comorbidity profile [10].

A recent systematic review of observational cohort stud-
ies with no randomization, which included a total of 427
patients and reported experience with LRC compared with
ORC, concluded that LRC was a feasible and safe alterna-
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tive to ORC with less blood loss, less time to oral intake,
less transfusion and analgesic requirement, shorter length
of hospital stay, but with significantly longer operative
times compared to ORC. Patients in the open cystectomy
group developed significantly more minor complications
than those in the laparoscopic group. There were no dif-
ference between the two groups in terms of PLND yields,
major complications, positive surgical margins, pathologi-
cal results, local recurrence, and distant metastasis. There
were significantly more positive lymph nodes in the open
cystectomy group, however [2].

Laparoscopic radical prostatectomy remains a morbid pro-
cedure. According to a European Association of Urology
(EAU) multicenter prospective cohort study, 47% of the
patients included experienced early complications during
the first 90 days after LRC, infectious, gastrointestinal, and
genitourinary being the most frequent systems affected.
Long-term complications were documented in 12%, and
involved mainly stenosis of the uretero-ileal anastomosis
or incisional hernias [4].

Arecent EAU-coordinated multicentre European cohort study,
the largest to date, which included 503 patients, reported long-
term recurrence-free survival (RFS), cancer-specific survival
(CSS) and overall survival (OS) rates after LRC comparable
to those reported in current open series [5].

Despite earlier promising reports on intracorporeal uri-
nary diversion (ICUD) after laparoscopic cystectomy
(with or without robotic assistance), an extracorpo-
real urinary diversion (ECUD) has traditionally been
preferred because of the complexity of the procedure
and ICUD remains an option only in very experienced
centres. At present there are a limited number of studies
evaluating the benefits of ICUD compared with ECUD.
Similarly, only scarce data are available in the literature
regarding the functional outcome after urinary diversion
following LRC [1,3].

The risk of developing a post-cystectomy urethral
recurrence in muscle-invasive bladder cancer varies
between 1.5% and 6.0%. Many of these patients are
diagnosed at an advanced stage and more than 50%
die from metastatic disease. Prophylactic urethrec-
tomy at cystectomy is no longer recommended in
the majority of patients, but it is advocated by some
authors, especially when an ileal conduit is indicated.
Furthermore, delayed urethrectomy for recurrence is
technically much more difficult because of prominent
postoperative fibrosis at the level of the urethral stump
[1]. In our case, high tumor grade, and visible tumor
extension into the prostatic urethra on cystoscopy
were identified as indications for urethrectomy. When
simultaneous urethrectomy is indicated, the prepubic
technique as described by Van Poppel et al seems
to be better than the perineal approach in terms of
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technical easiness, operative time, and postoperative
thromboembolic complications [7,8].

Conclusions.

Laparoscopic radical cystectomy is a feasible minimally-
invasive alternative to the standard open approach when
performed by experienced surgeons in selected patients.
It still remains an experimental option, however, owing
to its complexity and limitations of data available in the
current literature. Further studies are needed to assess
the global impact of LRC and confirm the advocated
advantages of LRC.

The described case is notable for being the first LRC
ever performed in Georgia as well as in most post-
Soviet countries, with the exception, to our knowledge,
of only the Russian Federation [1]. This is a modest but
important contribution in the field of minimally invasive
urology in Georgia.
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SUMMARY

THE FIRST REPORT OF LAPAROSCOPIC RADI-
CAL CYSTECTOMY IN GEORGIA

12Nikoleishvili D., *Tchanturaia Z., *Managadze G.,
2Koberidze G., *Pertia A.

Tsulukidze National Center of Urology Thilisi; 2MediClub
Georgia Clinic, Thilisi, Georgia

Bladder cancer is the ninth most commonly diagnosed
malignant tumor worldwide. Radical cystectomy is the
standard surgical treatment for non-metastatic, muscle-
invasive bladder cancer and a recommended treatment
of choice in a subset of highest-risk patients with non-
muscle invasive disease. Recently, laparoscopic radical
cystectomy has become an attractive alternative to an
open counterpart and many centers worldwide have re-
ported their early experiences with the technique. Lapa-
roscopic radical cystectomy is a technically challenging
procedure and current recommendations still consider it,
with or without robotic assistance, to be experimental
due to absence of long-term data on oncological and
functional outcomes and possible selection bias in the
reported series.

In this paper, we report the case of a 61 year-old male
with a muscle-invasive recurrence of bladder cancer, who
underwent laparoscopic radical cystectomy at the National
Centre of Urology in Tbilisi, Georgia. This is the first such
procedure performed in Georgia and most of the former
Soviet countries, with the exception, to our knowledge,
of only the Russian Federation. The technique of lapa-
roscopic radical cystectomy with simultaneous prepubic
urethrectomy, extended pelvic lymph node dissection, and
extracorporeal urinary diversion in the form of an ileal
conduit is described.

Laparoscopic radical cystectomy is a feasible minimally-
invasive alternative to the standard open surgery when
performed by experienced surgeons in selected patients.
We deem the introduction of the technique a step forward
in the field of minimally invasive urology in Georgia.

Keywords: muscle-invasive bladder cancer, laparoscopic
radical cystectomy, urethrectomy.
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PE3IOME

NEPBBIN OIBIT IPUMEHEHUS JIAITAPOCKO-
MUYECKOMN PAJUKAJBHON HIUCTAIKTOMUU
B I'PY3UHA

L2Hukonenmsumu J1.0., 'Yautypauns 3.M.,
Mamnaranaze I.JI., 2KoGepunaze .1, MepTus A.P.

‘Hayuonanvnoiii yenmp yponoeuu um. A. Llyrykuosze,
Tounucu,; *Meouyunckuii yenmp MediClub Georgia,
Tounucu, I'py3ua

Pak Mo4eBOTO Iy3bIpsi — OJHA M3 CaMbIX PAcHpOCTpa-
HEHHBIX OIyXOJI€H MOUYEBBIBOIAIIETO TPAKTA M 3aHUMAET
9-e MecTO cpeny BcexX 3J0KaueCTBEHHBIX HOBOOOpa3oBa-
Huil B Mupe. CTaHIapTOM JICUCHHsS WHBA3UBHOTO paka
MOYEBOTO IMy3bIps, a TAaK)Ke HEWHBA3MBHBIX OIMYXOJEH C
BBICOKMM PHCKOM IPOTPECCHPOBAHUS SIBISETCS BBINOI-
HEHUE PaJUKaJIbHOW LUCTIKTOMUU. B nociennee Bpems
3HAYUTENBHYIO MOMYISIPHOCTD MOy MIIH aTbTepPHATUBHEIE,
MaJIONHBA3UBHBIE XUPYPrHYIECKUE BMEIIATEIbCTBA — JIarla-
pockommueckas pagukanbHas 1ucTakromus (JIPLL) n eé
poboT-accuctrpoBaHHbI BapuaHT. OxHako JIPL] ocraercs
TEXHUYECKH CII0KHOM olepaleil 1 B COBPEMEHHBIX KIIU-
HUYECKUX PEKOMEHAAIMAX 10 CEl JE€Hb CUMTAETCS 3KC-
MIEPUMEHTAIBHBIM BMEIIATEIbCTBOM, TOCKOJIBKY OTIMCAHO
eIlle HeOCTAaTOYHOE YUCIIO CIy4aeB, HEJOCTAET JaHHBIX
00 OTJaJIEHHBIX OHKOJOTHMYECKHX M (YHKINOHAIBHBIX
pe3ynbrarax ¥ B OIyOJIMKOBAaHHBIX CEPHUSIX BO3MOXKHO JI0-
MyTIIeHUEe OMHOKHA BEIOOPKH.

B nacrosme#t myOnukanny MpencTaBiIeH KIMHAYECKUN
ciyvail npumenenus JIPL B iedeHny MHBaA3UBHOTO pELIU-
JIFBa paka MOYEBOTO My3bIpsl y O0JIBHOTO B Bo3pacTe 61 rox.
OT0T City4ai SIBISIETCSI IEPBBIM MPELEICHTOM ITPOBEACHHS
JIPL] B I'py3un. B crarbe onncaHa TeXHUKA BBIIOJIHEHUS
JIPL] ¢ omHOBpEMEHHOIT MTPeT0O0KOBOI ypeTepIKTOMHEH,
pacmupeHHoON Ta30BOH TUM(OITUCCEKINEN U SKCTPAKOp-
MOpaTbHON JepuBaluel MOYN MyTeM (HOPMHUPOBAHUS
nIeyM-KoHayHTa 1o bpukkepy.

Jlamapockonudeckasl paJuKalbHas UCT3KTOMHS B OT-
JETBHBIX CITydasiX sIBISIETCS] pealbHOM MaJOMHBAa3UBHOM
aNBTepHATUBON TPAIUIIOHHON OTKPBITON omepanuu. AB-
TOPBI CUUTAIOT, YTO BHEPEHHUE ITON TEXHUKH — IIaT BIIEPE]
B 00MacTH omepaTuBHON yponoruu B [ py3uu.
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

NUMMYHOMOP®OJOT'MYECKUE OCOBEHHOCTHU IVIAHEHTbI
P MHOT OILIOJJHOM BEPEMEHHOCTHA

Huxkutuna U.H., 'Boiiuyk A.B., ’Kanamnux H.B., 2[TaGor E.A., 2Koecunkoa M.B., IIpacoxa I.A.

Tepnononvcruti cocyoapcmeaennviii meouyunckull ynusepcumem um. M.A. Topbauesckoeo;
2CymcKotl 20Cy0apcmeennvlil ynusepcumem, Ykpauna

OxpaHa 370POBBsI MATEPH U TUIO/A ABISECTCS IPHOPUTETHBIM
HarpapJeHUEeM COBPEMEHHOM MemuirHbI. [Ipobiema HeBbI-
HAIHMBaHHs OEPEMEHHOCTH 3aHUMAET OJTHO M3 BEIYIIIIX MECT
B COBPEMEHHOM aKyIIEPCTBE, MOCKOJBKY TO OCIOKHEHHE
00yCITOBIIMBAET BHICOKYIO TIEPHHATAIBHYIO 3200J1€BaeMOCTh
1 CMEPTHOCTH [2,3,6]. YacToTa HEBBIHAIIIMBAHKS TTOCTOSTHHO
YBEITUUUBACTCS ¥ COCTABISIET OT 15-20% mpu OMHOTUIOMHOM
o6epemeHHOCTH. OCOOEHHO OCTPO 3Ta MpodiieMa KacaeTcs
MHOTOIIIOHON OEPEMEHHOCTH C YaCTOTOW HEBBIHAIITMBAHHMS
110 54,3%, 9TO B HECKOJIBKO Pa3 MPEBHIIIACT IIOKA3aTeIH IIPU
OepeMEeHHOCTH OTHIM TLToAoM. [ loTepsiHHbIE OepeMEHHOCTH
TIPY MHOTOITIOJIMY COCTABIISIOT IOYTH 17% BCeX JKeIaeMbIX
6epemenHocTel, 75-80% BBIKUABIIICH MPOUCXOAAT HA
paHHHX cpokax: 17% MHOTOIUIONHBIX GepeMEeHHOCTEH Tpe-
peiBaetcs B 20-27 Henens, 21% - mexny 28 u 31 nHepemsmu,
17% ponos - mexxay 32 u 36 venemsamu. Bo Il tpumectpe
npoucxoauT moutH 18-20% Bcex mpepbIBaHWI MHOTOIUTON-
HBIX 6epemenHoctel, B III tpumectpe - 7-30%. Cpeau ponos,
Mpou3oImenmux A0 32 Henenb, 25% COCTaBISIIOT MHOTO-
II0HbBIE porbl [2,3,8].

MHororioHas 6epeMEHHOCTh Ha CETOTHSITHHM IeHb BCE
OoIbIIIe IPUBIICKAECT BHIMAHHE YUCHBIX, IIOCKOJIBKY CBSA3a-
Ha C BBICOKHM PHUCKOM pa3BUTHS MEPUHATAIBHOM MaToJI0-
ruu [2,8]. Haubosnee yacTobie 0CI0MKHEHUS, BCTPEIAIOITHECS
IIpU MHOTOIUTOJUH: YTPO3a MPephIBaHUA OEPEeMEHHOCTH,
MIPEXKICBPEMEHHBIC POJIbl, TECTO3, (EeTOIUIaleHTapHAS
HEJO0CTAaTOYHOCTh, AUCKOPJAHTHOE Pa3BUTHE ILIOJOB,
3a[epKKa Pa3BUTHSA W aHTCHATalbHAs THOENb OJHOTO U
6oIbIIIe TUT0ZI0B TPEOYIOT [UTUTENBHOTO JICUSHHS ¥ 3HAUHU-
TEIbHBIX MaTepHalbHBIX 3aTpart [2,3,7,8].

[TpruuHBI TPEXIEBPEMEHHBIX POIOB BEChbMa MHOTOYHC-
JICHHBI ¥ 3a9aCTYIO0 BBIXOJIAT 32 TIPE/IEITbI aKyIIePCKOM HayKN
1 TIPAKTHKH, SBISSICH METUKO-COLMALHON Tpodiemoii. B
TIPOLIECCEe UCCIIEIOBAHMS OOHAPYKEHO MHOXKECTBO (DaKTOPOB,
KOTOPBIE CBA3AHBI C PA3BUTHEM HEBBIHAIIIMBAHUS H IIPEKICB-
PEMEHHBIX POJIOB, U3 HUX TCHETUYECKHE COCTABILIOT 80%,
UMMYHHBIE - 27-44%, sunokpunnsie - 30-78%, nHpekm-
oHHbIe - oyt 50%, marounsie 11-14%. BolbIIMHCTBO U3
9TUX (haKTOPOB MOXKHO BBISIBUTH €IIIE JIO Hauasla recTalluy,
HEKOTOPBIE - Ha PaHHUX ee cpokax. OLeHKa CTeNIeHN prCKa
HEBBIHAIIIMBAHNS OEPEMEHHOCTH SIBISCTCS UPE3BBIUANHO
3HAYMMOMN C MPAKTHYECKOW TOYKH 3peHus. Mopdomorus
IUTAIEHTHI TIPY HEBBIHAIIMBAHUN OEPEMEHHOCTH B OIpese-
JICHHOH CTETIeHH MOXKET OTPayKaTh THOJIOTUIO ¥ MTAaTOTCHE3
9TOM IATOJIOTHH. AHAJIN3 JIUTEPATYPHBIX JAHHBIX TIO3BOJISIET
c/IenaTh BBIBOJ O TOM, YTO MEPCUCTUPYIOIIAS BUPYCHAs U
OaxTepualibHass MHPEKIINH SIBISFOTCS 3HAYUTEIbHBIMU (paK-
TOpamMH HEBBIHAIIMBAHUS OepeMeHHOCTH. [Ipu BhIICHEHHH
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BO3MOYKHBIX [IPHUYHH U IOHUMAs] [1ATOreHEe3 HEeBbIHAIIIMBAHUSI
OepeMeHHOCTH (YTO CBS3aHO C JICWCTBHEM TOTO WM WHOTO
(hakTOpa) MOYKHO TIPOTHO3UPOBATH U YCIEITHO MPOBOIUTH
MATOreHETUIECKOE JISUeHHEe TaHHOTO ocokHeHust [ 1,4,10].

IlepcrieKTUBBI TATLHERIIINX UCCIIEIOBAHMIA 00YCITOBIICHBI He-
JIOCTATOYHO IMOJIHBIM U3y4YE€HHEM HUMMYHOMOP(]OIOrHUeCKIX
TPOIIECCOB, MPOMCXOIAIINX B (PETOIUIALICHTAPHOM KOMITIIEKCE
1 X POITH B Pa3BUTHH (PeTOIDIAIICHTAPHON HEJOCTATOYHOCTH,
YTO, B CBOIO 0YEPE/ib, HE MO3BOJISAET ITOJHOCTBIO PACKPHITH
MEXaHH3M Iarorene3a (OPMUPOBAHKS OCIOKHEHHI, BO3-
HHKAIOIINX B XOZI€ TeCTAIIOHHOTO MPOIIecca Ha 3TOM (OHE.

Lenbio nccenoBaHms SBUIIOCH H3y4eHHE HMMYHOMOP(HO-
JIOTHYECKUX 0COOCHHOCTEH IIIaleHThI TPA MHOTOTIIIOAHON
OepeMEeHHOCTH B 3aBHCHMOCTH OT THIA IUTALEHTALNH U
CPOKOB POJOPa3pEIICHUS.

Marepuas u metoasbl. [IpoBesieH peTpOCHEKTUBHBIN aHa-
a3 65 ucropuit pornoB apoiiHeit 3a 2012-2015 1. Ha Oase
Cymckoro 0OJacTHOTO KJIMHUYECKOTO IePHHATAIBHOTO
ueHtpa. [IpoBeieHo NMMYHOMOP(OIOrHYECKOe UCCIIe0Ba-
HHe TocienoB 3Tux OepemenHbix (I rpynna - 30 nocnenos
y KEHIIWH C MpeXIeBpeMeHHbIMI pomamu, 1l rpymma - 35
TIOCJIE/IOB JKSHINNH, ¥ KOTOPBIX POABI MPOU30IIIN B CPOKE
JIOHOIIICHHON OepeMEHHOCTH), KOHTPOJIBHYIO TPYIHILy CO-
craBii 50 MOCIENOB MKEHIIUH C JOHOIIEHHOH OIHOIUION-
HOI OepeMEeHHOCTBI0. Y BCEX MALMEHTOK MOIYYEHO MUCh-
MEHHOE pa3pellieHHe Ha HCCIe/IOBaHue OuoMarepuaja B
COOTBETCTBHH C JICHCTBYIOIINM 3aKOHOIATEIIHCTBOM.

Mop}ooTHIO TOCTIEA0B U3yUalIH C TOMOIIBIO THCTOIOTHYe-
CKHX, THCTOXUMHYECKHX ¥ UMMYHOMOP(OIOrHyec-Kue mMe-
TonoB. Kycouxu nocnena ¢puxcuposanu B 10% HeHTpansHOM
(hopmaiiHe, 3aIMBAIH B LEIUIONIMH-Iapa(yH, U3rOTOBIISUTH
Cpe3bl TONMIMHON 5-6 MKM. Cpe3bl OKpaliBaid FTeMaToOKCH-
JIMH-303UHOM, MTUKPO(YKCHHOM 110 BaH-I M30HY U METOI0M
Manopu. [TMK03aMUHOKIMKAHBI HASHTH(QUIIMPOBATH TI0
metony B.B. Bunorpanosa u b.b. ®ykca, PHK BbisiBisiin
peaknueit bpare (KOHTPOJIb ¢ KPUCTAIUIMIECKON pUOOHY-
kneasoit), JIHK - peaxmmeit ®@enprena-Poccendeka [10,11].
HmmyHOMOp(OIOTHYecKre UCCIeT0BaHMs MPOBOAMIA Ha
napaUHOBBIX cpe3ax HempsMol peaknuei Kymoca o meto-
quke Brosman [9]. IMMyHHBIE KiteTKH U epeHIInpOBaIn
MOCPEZICTBOM MOHOKJIOHANBHBIX aHTuTe (MKA) K pazmmy-
HBIM TUIaM KieTok («Chemicon», (USA). Mcnons3oBanu
LTS8 (CDS), LT4 (CD4), LT3 (CD3), LT22 (CD22), LNK16
(CD16), LD18 (CD18). KomareHs! THIIAPOBAJIN C TOMOIIIBIO
MKA « xoywtareny I u IV tumos (Novocastra Laboratories
LTD) [11]. Komnaren III BisiBnsim B peaknusx ¢ MKA k
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xomareny Il tuna («MIMTEKy, LTD, Poccus). Dunorenux
(ET-1) ceasbiBatonye yuyactku B Tpodobiacte onpese-
nsanu peakiuein ¢ MKA k suporenuny-1 («Novocastra
Laboratories», LTD). B xauecTBe JHOMHHECIICHTHOH OT-
MeTkH ucnonb3oBaiu F (ab) -2 - ¢pparMeHTbI Kpoarubux
AQHTUTEJ MPOTUB UMMYHOIJIOOYJIMHOB MBIIIEH, MEYEHBIX
OUTL. IIpenaparsl U3y4aau B JIOMUHECLEHTHOM MUKPO-
ckorie MJI-2 ¢ ncnionb3oBanuem ceetopuisTpos: PC-1-2,
C3C-24, BC-8-2, YDC-3-6. OTHOCHUTEIbHEIE 00BEMBI
HEKOTOPBIX CTPYKTYPHBIX KOMITOHEHTOB ILIALICHTHI OITpe-
JISTSUTH TIoCpeacTBOM MuKpockona “Olimpus” (SInmonus)
C UCIIOJIb30BaHHEM COOTBETCTBYIOILIETO MPOrPaMMHOTO
oOecrieueHus. IHTEHCHMBHOCTb CBEUEHUSI SHJOTEIMHA
omnpeneisin Ha Mukpoduroopumerpe ¢ ®IVY-35 u Boipa-
JKaJl YCIIOBHBIMHU €IMHUIIAMHU, PaBHBIMH TOKY, IPOTEKa-
IOLIEMY Yepe3 U3MEPUTEIbHBIN IPHOOP 1 BHIPAKEHHBIMU
B MUKpoamrnepMmeTpax (MKA). Pe3ynbTaTel nccienoBaHuit
CTaTHCTHYECKH 00pabOTaHbl MOCPEACTBOM CTaHAAPTHOTO
rnakera mporpamm [5].

Pe3ysnbTarel U ux odcy:xaeHue. C 1eTbI0 YCTAHOBICHUS
MOp]OIOrnYecknx 0COOCHHOCTEH TUIALEHThI PU HEBBI-
HAIIMBaHUY Y KEHIIUH C MHOTOIUIONHONW OepeMEHHOCTBIO
MIPOBEJICHO CPABHEHME PE3yJbTaTOB THCTOJIOTHYECKOTO
WCCJIE/IOBAHMS TUTALICHT MPU TIPEXKIEBPEMEHHBIX POAax C
35 pesynbraramu I rpynmsl B ciydae CpOYHBIX POIOB, PH
KOTOPBIX TEUEHHE TeCTAI[MOHHOTO MPOIECCca OCIOKHIOCH
BO3HUKHOBEHHEM yrpo3bl ipepbiBanys Bo I u Il tpumectpax.
Makpockonuuecku y OepeMeHHbIX | rpymnmbl npeobanan
MOHOXOPHAJIBHBIN THII TiareHTamu - 21 (70%). B 6 (20%)
ciydasx B | rpynme oTMedaiiich HMpKY/IsIpHbIe HHMAPKTHI,
KJIMHOBU/THOM (hOpMBI Oertble MH(APKTHI B Anamerpe ot 1 10
3 eM -y 23,3% nocnenos I rpymnmst u 8,6% ciryuaes - Bo 11
rpymnne. [TnonoBo-maneHTapHbii k03GGHUIMEHT cOoCTaBHII
0,12+0,02 u 0,18+0,04, coorBeTcTBeHHO. BO Beex ciydasix
MPEKJIEBPEMEHHBIX POJIOB HAOMIOIAINCH THCTOJIOTHYECKHE
TMIPU3HAKU XPOHUUECKOH (heTOIUIaleHTapHON HE/TOCTAaTOYHO-
CTH, TIPUYHUHAMH PA3BUTHSI KOTOPOH SIBISLINCH BOCTIAJIUTEIb-
HbIC U3MEHEHUS U HapyIIIEHHS] KPOBOTOKA B CAMO ITalleHTe
BBHJTY AMCXPOHO32 Pa3BUTHSI COCY/IOB BOPCHH MITH CIABIICHHSI
ux (GpuOpo3HOI TKaHblo. DeTorutaneHTapHas HeJ0CTaTou-
HOCTB B TIEPBOA rpyTirie Obiia 00yClIOBIeHa KaK OTCTaBaHHEM

CO3pEBaHMsI BOPCHUH (yBEIHUCHUE B 00bEME TEPMUHAIBHBIX
1 TIPOMEKYTOYHBIX BOPCHH, MOSABJICHNE KJIeTok JlaHrepran-
ca, OTCYTCTBHE CHHIIUTHOKAMWUIIPHUX MEeMOpaH), Tak U
XaOTHYHBIM CKJIEPO3UPOBAHUEM (PACTIPOCTPAHEHUE MEITKIX
XA0THUYHO PACTIONOKEHHBIX CKIICPO3HPOBAHHBIX BOPCHH C I10-
HIDKEHHBIM KOJIMYECTBOM COCY/IOB, MACCUBHBIM pa3pacTaHU-
€M KOJUTareHOBBIX BOJIOKOH). BapuaHT AnuccolmnpoBaHHOTO
Pa3BUTHS IUIALICHTHI, @ IMEHHO, 3HAUUTEIBHOE KOJIMUECTBO
HE3PEJIBIX BOPCHH C OTIIOKEHHEM (UOPHUHON/IA B CHHIIUTHH
1 COCY/IaX C HapyIIEHHEM CO3PEBaHMs BCTPEJacs pH Tpe-
JKIIEBPEMEHHBIX POJIaX, OJJHAKO, B OCHOBHOM, IIpeo0iiaaa Bo
Il rpynme npu cpounbIx poax. Bo Beex cityuasx Ipy Cpo4HbIX
ponax HaOiIoaIach KOMIEHCATOPHAS THIEPILIA3Ksl HOBBIX
BOPCHH, B OCHOBHOM, B TIepH()EPUUECKOMN YaCTH IUIALICHTI T10
THUITYy HOBO}! BOJTHBI MHBA3UH XOPHUOHA, YTO HE OTMEYaIOCh HU
B OJTHOM CITyJae MpH MpeKAeBpeMeHHbIX poaax. [Ipu Mukpo-
CKOTIMYECKOM HCCIIE0BAaHNUH B TUTALICHTAaX BO BCEX IPpyMIax
YETKO pa3jIM4aroTCsi BCe TPH 30HBI: OazayibHas MeMOpaHa,
BOPCHHYATBI XOPHOH, XOpHOHanbHas ruiactuka [10,11].
[TnaneHTa B KOHTPOJBHOM TpymIe miaakas, ¢ OmecTsiiei
cepoBaro-0esoii MOBEpXHOCTHIO, Oa3aibHas TUIACTHHKA B
BUJIC MCTPOMUYECKH N3MEHEHHBIX JICIU/yaIbHas KIIETOK,
HE3HAYUTEIbHBIX 04aroB (pMOPUHONIHOM CyOCTaHIINH, B CO-
CTaBe KOTOPOM U BOKPYT JICIUTyaIbHBIX KJICTOK OTMEYaeTCst
cBeueHue kojutareHa I11 tuna, MeHblie BeIpakeHa MHTCHCUB-
HOCTb CBeucHUsI KojutareHa I Tuna (puc. 1).

Puc. 1. Apkoe ceeuenue xonnazena Il muna 6 deyudyaio-
HOU 000104Ke NAAYyeHmbl 8 KOHMPOIbHOU epynne. Henpsi-
moti memoo Kymbca ¢ MKA k konnazeny 111 muna, <900

Ta@mua 1. Omuocumenvhvle 06vEMbI OCHOBHBIX CMPYKMYpPHbIX KOMNOHEHMOE N1AYyeHmbvl 6 cpynnax cpaeHenus

CTpyKTypHBI€ KOMIIOHEHTBI KonTtpoas I rpynma II rpynna
MexBopcHHIACTOE TIPOCTPAHCTBO 23,7+0,8 19,5+£2,0* 18,7£2,0
Marepunckuii pubpurong 1,8+0,5 3,2+0,8* 3,7+0,7
Crpoma BopcHH 29,3+£2,0 31,242,1% 33,643,2
OubpHHON I, IIOZOBHIH 1,6+0,3 2,3+2,6* 2,9+0,6
Cocymsl BOpcHH 5,8+0,5 5,4+0,4%* 5,5+0,3
Y4acTku BOPCHH, CKIICTHHEIE (PHOPUHOM 2,1+0,7 3,7+0,6* 4,7+08
HubapKTel ¥ KPOBOH3IUAHUSL 0,3+0,02 1,5+0,6* 2,1+0,9
KansumHo361 0,5+0,03 1,2+0,07* 1,94+0,09
BocnamrrensHas nHGWIBTpanus 0,4+0,02 1,8+0,09* 2,8+0,7

npumeyanue: * - p <0,5 no cpasnenuio ¢ KoHmponem

© GMN
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B mepBoii rpynmne npu MHKPOCKOMHUYECKOM HCCIIEN0-
BaHWU MPHUBJIEKAET BHUMAaHUE YMEPEHHO BBIPKCHHBIN
OTEK BCEX COCTAaBJSION[MX KOMIIOHEHTOB ITOCIE/a.
[TnanenTa oTeuHas, B pe3yJbTaTe 4ero rpaHHIibl MexX 1y
KOTHJIEJIOHAMU CIVIaXKEHBI. B ToJIIIe KOTHIIeI0HOB, Yallle,
4eM B KOHTPOJIbHOM TPYIIIE, OKa3bIBAIOTCS MHPAPKTHI U
nerpudukarsl. KoMeHcaTopHO-TIPHUCIIOCOOUTENbHbBIE
MPOLIECCHI, COCEJICTBYIOMIHME C MNTyOOKMMH paccTpoii-
CTBAMH I'€eMOJAWHAMUKH, SIBICHUSMH JECTPYKIIUU U
nuctpodun He Bcerna BbIpaxkeHbl. B ¢puOpuHOMAHOMN
cyOcTaHuu Habmonaercs ciaboe, MecTaMu yMepeH-
HOM MHTEHCHBHOCTH, CBeUeHHe KojutareHa | tuma. B
KJIETOYHOM MH(HUIBTPATE ONpeaessoTcess Makpodaru u
HEHUTpO(UIbHBIE TPAHYIOUUTHI (pHC. 2).

Puc. 2. Boipasicennas aum@o-niasmoyumapuas u Heti-
mpoguibHas uHGuILMPayUs 8 0eyudyaibHoU 000104Ke
naayenmol 6 I epynne. OKpacka 2emamokCuIunom u 30-
sunom, X200

ITo cpaBHEHHUIO ¢ KOHTPOJIBHOM TPYMIOii, B KAMMILISIPAX U
aptepuonax Bopcut I u Il mopsimka oT™Meuancs 3H10Te -
03 — TUTIEPIUIa3Hs SHIOTESIUOIUTOB, MCCTAMH YaCTHYHAS
WIIN TIOJTHAsE oOnuTepalys cocynos. [Ipu nmmyHoMopdo-
JIOTHYECKOM HCCIIECIOBAHUU BBISIBISICTCS HEPABHOMEPHOE
cBedyeHHe KojulareHa IV Tuma B cocTaBe 0a3anbHBIX
MeMOpaH CHHIIMTHS M COCYIOB, U 04aroBO€, YMEPCHHOM
WHTCHCHBHOCTH, CBeueHue KoyutareHa Il Tuna B cHHIM-
THOJH/IOTEIHATEHOM IPOCTPAHCTBE, YTO CBH/ICTEIBCTBYET
00 M3MEHEHUSIX CKIEPOTHYECKOW HampasieHHocTH. [lo
CPaBHEHUIO C KOHTPOJIEM OTHOCHTEIIbHBIH 00beM (Hrbpu-
HOM/THOMU CyOCTaHIMH B BOPCHHIATOM XOPHOHE HECKOJIBKO
YBEJINYCH, TAKIKE HMEIOT MECTO YCHIICHHBIC TUCTPO(HIIe-
CKHe Ipolecchl Ha (JOHE YMEPEHHO BBIPAXKEHHOTO OTEKa
BCEX OT/IEJIOB MOcJie/a. BBISBISIOTCS 04aru KOJUIMKBaIIU-
OHHOTO HEKpO03a, HapyLICHUs] CO3PEBaHKs BOPCHHYATOTO
XOpHOHA B KOMOWHAIIMH C MMMYHOMATOJOTHYECCKUMH
PEaKIUAMHE B BUJIC BRIPAKCHHOM TUM(OMITa3MOIUTAPHON
U MakpogaraibHOH peakinm, OTI0KCHHE HMMYHHBIX KOM-
TUIEKCOB Ha 0a3abHBIX MEMOpaHax COCY/IOB U SITUTEINHSI.
VABTpacTpyKTYpHBIC UCCICIOBAHMS TUIAIICHTHI JKCHIINH
II rpynmbl mMOKa3ak, YTO CTPYKTYpHAs OpPraHU3alHs ee
SIIEMEHTOB HE MpeTeprieBaia 3HAYUTEIbHBIX H3MECHECHH.
Ha ¢oHe BbIpa)k€HHOTO OTEKa BCEX OT/ENO0B IOCIea, [1-
JPOTTHYECKO# TUCTPOGHN M KOJTHKBAIMOHHOTO HEKPO3a
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JCLMAYATbHOI 000I0YKH OTMEYACeTCsl HAPYILICHHE CO3pe-
BaHUsI BOPCHHYATOTO XOPHOHA, YCUICHUE HHBOIFOTHBHBIX
MPOIIECCOB, & TAK)KE Pa3BUTHE WMMYHOMATOIOTHUCCKHUX
peaxuuii B Busie oopazoBanus Gpudbpunonaa (puc. 3).

* = ST

Puc. 3. Konuxeayuonnsiii Hekpo3 6 0eyudyaibHou 000-
noure naayenmol 60 Il epynne. Okpacka 2emMamokCuiuHoM
u s03unom, x200

[Ipu nM3y4eHUH CTBOJIOBBIX BOPCHH YCTAHOBJIEHO, YTO, TIO
CPaBHEHHIO C HOPMOI1, OHH YMEHBIIICHBI B pa3Mepax, yKopo-
YeHBI U KCTOHYEHBI. Habmromnaercs pa3pacranue GuOpo3Hoi
TKaHH, YaCTO OJJHOBPEMEHHO B HECKOIIBKUX PSIJIOM PACIIONo-
JKEHHBIX IPOMEKYTOYHBIX BOPCHHAX. VIMEIOTCs 0uaroBbie U
TOTAJILHBIC YYACTKA TOMOTEHH3AIMH CTPOMBI CTBOJIOBBIX U
MIPOMEXYTOYHBIX BOPCHH, JIN3UC COCJAMHUTEILHOTKAHHBIX
9JIeMEeHTOB. TepMUHAaIbHBIE BOPCHHBI UMEIOT HEOOJbIINE
Ppa3Mepbl, BBINISAST HEJJOPAa3BUTHIMU U PACTIONIOXKEHBI INIOTHO
JIPYT K IPYTY, YTO MPUBOUT K CYIKEHUIO MEKBOPCUHYACTOTO
MPOCTPAHCTBA U 3aTPYIHSIET KPOBOOOpAIIeHNE B HEM, OTMEYa-
€TCsl 3HAYUTEILHOE HACIIOeHHE (POPUHOM/IA HA TIOBEPXHOCTH
BOPCHH. B CTBOJIOBBIX M IPOME)KYTOUHBIX BOPCUHAX HAOIIO-
JIAFOTCS BBIPQKEHHBIC MATOJIOTHYECKHE U3MEHEHHUS COCY-
JIOB MUKPOLIUPKYIISITOPHOTO pyciia. OOHapyKeHo OoJbIoe
KOJIMYECTBO OYaroB IJa3MO- U reMopparuii B cTpoMmy
BOpPCHH. BeHbI 1 BeHyJIbI TAPETUUECKU PACIIUPEHBI, UX
CTEHKHU 3HAUUTEIbHO MCTOHUYEHBI. CTEHKH COCYIOB IMPO-
MUTaHbl TOMOTEHHOW Maccol M MH(HUIBTPUPOBAHBI JIMM-
¢dounneiMu sementamu. Bo 11 rpynme ormeuaercst otexk
TUIAIEHTBI, TPAHUIIBI MEXK/TY KOTHJIEAOHAMH CIiakeHbl. O0-
paiaer BHUMaHHUE YBEINYEHHE OTHOCUTEIBHOIO 00beMa
(ubOprHOMIHON CyOCTaHIMU B ICLHMyalIbHOI 000JI0uKe,
rae HaOJrofaeTcsl BhIpakeHHast JTUMQoIIa3MouTapHas
1 MakpodaraiipHas peakiuu. immyHomopgosornieckoe
uccnenaoanus mo MKA k pa3HBIM THIaM UMMYHHBIX
KJIETOK BBISIBWIIO Tpeobiananue T-numponuTos, cpeau
HUX OTpeJeNsuinch Kak T-cynpeccopbl-IMTOCTATHKH,
tak 1 T-xennepbl-uHayKTOpbl. KpoMe Toro, oka3pIBaInch
B-num¢ounTsl, cpenu HUX ONPENesuINCh KIETKU-TIPO-
JNYLEHThl UMMYHOTJIOOYJIMHOB, a TakXe Makpodaru u
HEHTPODHUIbHBIC TPAHYIIOLUTEI.

bazanbHast MeMOpaHa aMHHOHA HEPABHOMEPHO YTONIIEHA,
INK-peaxiys - HOJIOKHUTENbHAs, y9aCTKH IPKO-MaJINHO-
BOTO [IBETA YePEIOBAINCH C OUCHB OJeTHBIMU 30HaMHu. [1pu
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UMMYHOTHCTOXHMHUYECKOM HCCIIEIOBAHUU B €€ COCTaBe
oTrMmeyascs KosuiareH [V Tumna B Bujie IMHEWHOT 0, HEPaBHO-
MEpHOW MHTEHCUBHOCTH CBEUCHUS. DMUTEIUONIUTEI, pac-
NOJIOXKEHHBIE Ha 0a3asibHOM MeMOpaHe, Jalle OJHOsIep-
HBIE, peXe - IBYXbSAACPHBIC, OUaroBO JECKBAMUPOBAHBI,
IPU 9TOM OOHaXKaaKuCh Oa3alibHbIE MEMOPaHBI.

Puc.4. Amnuomuueckue eopcunku u seienue QuopuHo-
uoHou mpancgopmayuu amnuona 6o Il epynne. Oxpacka
2eMAMOKCUNUHOM U 203uHOM, X100

B aTHX 30HaxX oka3biBaeTCs (pUKcalys UMMYHHBIX KOM-
iekcoB, cocrosimux u3 IgM, IgG, C-3 ¢pakunn kom-
IUIeMeHTa. B 1uToImnasMe 3MUTeNHONUTOB OKa3bIBAJIach
HepaBHOMepHOU nHTeHcuBHOCTH ITMK-peakius, a Takxe
SIPKO WJIM YMEpEeHHO-TT03uTHBHas peakius bpamme na PHK.
B 3Tux KieTkax sapa yMepeHHO 0a30(UIIbHbIC, XPOMATHH
MpeACTaBJICH NPEUMYIICCTBCHHO B BUAC 3yXpOMaTuHa,
BeaencTBue yero peakuus Oenvrena-Poccendexa na JJHK
(xouTpOss THAponu3 ¢ HC1) crnabo-monoxurenbHas. B
YIJIOHIEHHOM KyOW4eCKOM JIMUTENHH IMpeodliajian rere-
POXpOMaTHH, IIPU 3TOM MPOABIIATIACH APKO-TIOJIOKUTEIbHASA
peakius Oenprena-Poccendexa va JIHK. Creacreuem Bbi-
COKOH Harpy3Ku MeTa0OJIMUECKUX MPOIIECCOB B AIHUTEIH-
ouuTax Oblja, OYEBUIIHO, UX BhIpaXKEHHas posudeparus
¢ oOpazoBaHueM OOJIBIIOTO KOJIMYECTBA AMHUOTHYECKUX
BOPCUHOK (puc. 4).

Crnemyer MOAYCPKHYTh OCOOCHHOCTH IUIALICHT TP Mpe-
JKJIeBpeMeHHBIX pofax - B 100% ciryuaeB BBISBICHHBIE TPH-
3HAKH BOCMAJIEHH, KOTOPOE XapaKTEePH30BaIOCh OUaroBbIM
CEPO3HBIM, CEPO3HO-THOMHBIM MapHeTalIbHBIM JeIHIYHU-
ToM (44,4%), 04aroBbIM CEpO3HO-THOMHBIM MeMOpaHu-
ToM (24,4%), coueTaHreM MeMOpaHHTa C JCIUIYUTOM U
CEpPO3HO-THOWHBIM BWILTY3UTOM (22,2%), GDyHHUKYITHTOM
u BackynuTtoM (9,0%). IIpu3Haku BocnaneHus B MianeH-
T€ TAKOTOo e XapakTepa ONpPEACISUINCh U MPH CPOUHBIX
poJiax, OIHAKO YacToTa UX cocTaBuia nuiib 22%. Takum
00pa3zomM, MOP(OIOTHUECKUME OCOOCHHOCTSIMH IITALICHTHI
TIPH PEKICBPEMEHHBIX POJIaX JIBOMHEH SBIISIIOTCSI: MHDEK-
[IHOHHOE MOPa)KEHHE M XpOHHUeCKas (eToruialeHTapHast
HEJO0CTaTOYHOCTh C HapylIEHHEM KPOBOTOKAa B CaMOi
TUTAI[EHTE ¥ HECIIOCOOHOCTh TTAIIEHTHI K KOMIIEHCATOPHOI
THIEPIPOAYKIIMH HOBBIX BOPCHH IO THITY «CBEKEH» BOTHBI
MHBa3HH XOPHOHA.

© GMN

BoiBoasl. 1. M3yuas iMmyHOMOpdoIornieckne 0coOeHHO-
CTH TUTAIICHTHI IPU MHOTOIUIONIHOM OEPEMEHHOCTH CIIeTyeT
OTMETHTb, YTO CTENEHb (DEeTOIUIAlIeHTAPHON HEI0CTaTou-
HOCTH 3aBHCHT OT KPOBOCHAO)KEHHSI TUTAIICHTHI 1 XapaKTepa
BOCIIAIUTEIBHBIX IIPOSIBICHUM, BBIPAXKEHHBIX B PA3IMYHOU
MOP(OJIOrMYeCKON KapTHHE TIIalleHTApHBIX HAPYIICHHUIL.

2. MopdonorndyeckuMu MpOsIBICHUSIMH JIe30praHU3aliH
TUTAOEHTHI IPU MPEKACBPEMEHHBIX pOJaX, HATOICHETHUICCKU
00y CIIOBIICHHBIX HH()UIIMPOBAHUEM MATCPH U TLJIOJIA, SBIISFOT-
CsI 0OUaroBast 3a/IepyKKa CO3PEBAHMS BOPCHH, PEIYKIIHS COCY-
JIUCTOTO PYCIIa, IIOTHOCTh MEKBOPCHHYATHIX POCTPAHCTB,
MOMMMOP(GHO-KIIETOUHAsT BOCHATIUTENIbHAS NHOUIBTPALS,
BOPCHUHKH C UICTOHYCHHBIM XOPHOHAJIbHBIM JIIUTEIIMEM, a TaK-
JKe cTras (bOpMeHHI)IX 3JICMCHTOB KPOBH B COCY/IaX IUTAlICHTHI,
CKJICPO3UpPOBaHUE U (PHOPUHOU BOPCHHOK.

3. Mopdosorniueckumu mpu3HaKaMu (eToIUIalCHTapHON
HEJIOCTATOYHOCTH TIPH HEMH(EKIMOHHBIX (DaKTOpax-IpH-
YUHaX HEBBIHAIIIMBAHWA 6epeMeHHOCTI/I ABJIAIOTCA: paHHUEC
M3MEHCHHS B COCY/IaX JCIMIYaTbHO 000IOUKH B BUJIE CIIa3-
Ma, OONUTEpaIiH IPOCBETa CITHPATBHBIX apTEPHid, YMEHb-
IIeHUsI 00beMa COCYAMCTOrO pycia, 00beMa XOPUOHAIBHOTO
aMUTeNHs ¥ nepudepuueckoro Tpodoodacra, yBenuieHe
OTJIOKEHU# MATEPHHCKOTO U TIOHOTO (PHOPHHOMIA.

4. VccnenoBanue MIAICHTHI TIO3BOJISCT CHOPMYIIHPOBAThH
YETKYIO KOHICTIINIO, KOTOpass Ha OCHOBaHWU BbISAABJICHHBIX
HMMYHOMOP(OJOTHYECKUX 0COOCHHOCTEH, 00eceunT
MPOBE/ICHHUE MATOICHETHUCCKH 0OO0CHOBAHHOW Tepamnuu
OCJIOKHEHHUT 6EPEeMEHHOCTH KaK MPU MHOTOTIIIOHOM, TaK
Y MIPH OTHOTUIOHOM OEpPEMEHHOCTH.
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SUMMARY

IMMUNOMORPHOLOGICAL FEATURES OF THE
PLACENTA IN MULTIPLE PREGNANCIES

2Nikitina 1., 'Boychuk A., 2Kalashnik N., ?Pabot E.,
2Kolesnikova M., ?Prasol D.

!]. Gorbachevski Ternopil State Medical University; 2Sumy
State University, Ukraine

Placentas clinical and immunological research in women with
multiple pregnancy, noted the presence of morphological and
functional, immunopathologic changes of varying severity.
It is proved that in women with miscarriage at the level of
multiple pregnancy placental insufficiency depends on the
blood supply to the placenta and the nature of the inflamma-
tory manifestations. The morphological pattern of placental
disorders in miscarriage was revealed that the morphological
features of placental insufficiency in non-infectious factors
of miscarriage are early changes in the vessels of the decidua
in a spasm, obliteration of the lumen of the spiral arteries,
a decrease of vascular villous tree, reducing the amount of
chorionic epithelium and peripheral trophoblast, increased
maternal and fetal deposits fibrinoid. Thanks to the research
will be possible to form a clear vision that would allow on
the basis of public spending immunomorfological features
pathogenetically substantiated therapy prenatal complications
arising from multiple pregnancies.

Keywords: multiple pregnancies, chronic fetoplacental
insufficiency, fetal growth retardation.

PE3IOME

UMMYHOMOP®OIOI'NYECKHUE OCOBEH-
HOCTH IUIAIIEHTHI TP MHOT'OILJIOTHOM
BEPEMEHHOCTH

Hukutuna U.H., 'Boituyk A.B., ’Kaaamnuk H.B.,
[Tador E.A., 2Kosrecunkosa M.B., “[Tpaco. JI.A.

Teprononvckuti 20cyoapcmeeHHblL MEOUYUHCKULL YHUBED-
cumem um. U.A. Fopbauesckozo, 2Cymckoti cocyoapcmeen-
HblUl YyHUGepcumem, Yxkpauna

[IpoBeneHO KIMHUKO-UMMYHOJIOTHYECKOE UCCIIEA0BaHNE
TIOCJIEZIOB JKEHIIMH ¢ MHOTOIUIONHOW OepeMEeHHOCTHIO, OT-
MedeHo Hanmune Mop(odyHKINOHAIEHBIX, IMMYHOIIATO-
JIOTUYECKHUX U3MEHEHUH Pa3INUHON CTENEHH BBIPA)KEHOCTH.
JlokazaHo, 9TO y YKeHIIMH C HeBbIHAIIIMBAHUEM OEpEMEHHOCTH
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

MPY MHOTOILIONMH CTEIeHb (DeTOIIAlCHTAPHON HE0CTaTOu-
HOCTH 3aBUCUT OT KPOBOCHAOKEHUSI TUIALICHTHI U XapakTepa
BOCIAJIMTEIBHBIX MposiBIieHHH. V3yuena mopdonornueckast
KapTHHA TUIAllEHTapHbBIX HapyIIEHUI MPHU HEBbIHAIIMBAHUT
OepeMeHHOCTH. BpIsiBIIeHO, 4TO MOp(OIOrHYecKuMH Mpu-
3HaKamMy (ETOILTAlCHTAPHON HEAOCTaTOYHOCTH NPHU He-
MH(PEKIMOHHBIX (paKTOpax HEBbIHAIIMBAHKS OEPEMEHHOCTH
ABJISIIOTCS: PAaHHUE M3MEHEHHUS B COCYJax JCIHIyalbHON
000JI0YKH B BUJIE Cla3Ma, OOIUTEPAIMH TIPOCBETA CITUPAIb-
HBIX apTepHii, yMEHbIlIEHHEe 00beMa COCYAUCTOr0 pycia
BOPCHHYATOIO JIEPEBa, yMEHbIIIEHHE 00beMa XOPHOHAIBLHOTO
snuTenus U nepudeprueckoro Tpodoodnacta, yperndeHne
OTJIOXKEHUH MaTepUHCKOTO U IUIoAHoro ¢pudpuHonsa. [po-
BE/ICHHBIE UCCIICIOBAHHS TO3BOJISIFOT CPOPYITMPOBATH YETKYIO
KOHLICTIIIHIO TAaTOTeHeTHYECKH 000CHOBAHHOM Tepanuu mpe-
HaTaJIbHbIX OCJIOKHEHUI, BOBHUKAFOILMX ITPA MHOTOILIIOHOU
OGepeMeHHOCTH.
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HECHEIIU®UYECKHUN SI3BEHHBIN KOJIUT, OCJTOXKHEHHBIA MHOKECTBEHHBIMHA
U INOBTOPHBIMU NNEP®OPALIMAMU U PACITPOCTPAHEHHBIM
KAJIOBBIM IEPUTOHUTOM (CJOYYAM U3 ITPAKTUKHN)

AnTamse A.A., Myxamaspua I.I", JlekBraase H.U., Tomanze I /1., Yukoo6asa I.1.

Tounucckuii eocyoapcmeennviil ynusepcumem um. M. Jocasaxuweunu,; Tounucckuil 20¢y0apcmeenHviil MeOuyuncKuil
yrusepcumem, Muozonpoguivnas 6onvuuya um. Cesmoeo Muxauna Apxaneena, Tounucu, I pysus

Orronorus Hecrienuduaeckoro s;3eHHoro konmTa (HAK)
JIOCTOBEpHO HE ycTaHoBJIeHa. [Ipencrasisercs, 9To oHa
MHOTO(AKTOpHAsA U 00yCJIOBICHA COYETAHWEM Haciell-
CTBEHHBIX KOMITOHEHTOB C (DaKTOpaMH M BIMSHHEM BHEIII-
Hel cperibl. 3a00sIeBaHNE XapaKTEPH3yeTCs BOCIIAICHHEM
CIIN3UCTON OOOJIOUKM TOJCTOM KHUIIKH, KOTOpAsk UMEeT
crenuQuIecKyro THCTOIOTHYECKYIO KapTHHY.

Yacrora HSK B crpanax CesepHoil EBponsl u Benunko-
opuranuu coctapiser 100-250 iur Ha 100 000 HacemeHUS
[1,4]. ODnuaeMHONOrH NPEANoNaratoT, 4To ¢ U3MEHEHUEM
BHemHUX (pakropoB yactora HAK B Ommkaiimree Bpems
TIPEBBICHUT YacTOTy OonesHn Kpona [2].

Octpast nepdoparyst KNIIKA HaOMofaeTcss He yacto. Bos-
HHKHOBEHHE 3TOTO OCIIOKHEHUSI HAIIPSIMY1O CBSI3aHO C AKTHB-
HOCTBIO BOCTIAJINTENIHHOTO MPOIIecca M MPOTSHKEHHOCTHIO T10-
PKEHMS KUIIKU. ITO CaMOe TPO3HOE OCIIOKHEHHE SI3BEHHOTO
KOJIMTa COTIPOBOKAAETCS HAMOOJIBIICH JieTalIbHOCTRIO. [1pn
BIEPBbIC BO3HUKIIIEM SI3BEHHOM KOJINTE ITep(OpaIiiy BO3HH-
KaroT MeHee ueM B 4% cirydaeB. B ciaydasix, korna si3BeHHbII
KOJIUT TSDKeNbIH, nepdopanun Hadbmonatores B 10%. [pu
TIAHKOJIUTE YacToTa epdoparmii gocturaet 15%, B THKEbIX
CITy4asix C paclpoCTpaHEHNEM BOCTIAJICHHSI Ha ITOIB3/IOIIHYTO
KUIIIKY, 9acToTa repdoparmii Bopactaer 1o 20% [11].

[epdoparus kumeunnka npu HAK sBisiercs cephe3HbIM
OCIIO)KHEHHEM, KOTOPOE 3aKaHIMBACTCS JICTAITLHBIM HCXO-
JoM B 40% ciryuaeB fake MpHU aleKBaTHOM XHPYPrHYECKOM
BMEIIATEJIECTBE U XOPOIIO HaJA)KEHHOW WHTCHCHBHOM
Teparnui [6], OHAKO, €CIIH OTeparHst IPOBOANTCS 110 TIep-
(hoparmu, TeTanrkHOCTh CHIKaeTcs 10 2-8% [7].

[Ipu S3BEeHHOM KOJNHTE YAaCTHUYHAS WJIM CErMEHTapHas
KOJIPKTOMUSI HE BBITIOJIHSCTCS AaXe B TEX CIIydasix, Korjaa
TIpaBast TIOJIOBUHA 000/I0YHON KHIIIKM MHTAKTHA, TaK KaK
COXPAaHSETCS BRICOKHH PUCK PA3BUTHSI 3a00JICBAHUS B CO-
XPaHEHHBIX yyacTKax [6].

B rocmmrane Cearoro Mapka B Jloanone R.D. Nikols, P.P.
Tekkis [6] ocTaBIsIFOT MOOWIIBPHYIO AUCTAIBHYIO KYJIBTIO
CUTMOBH/THOHM KHIIKH JUIsl €€ BBIBEJCHHUS HA MEPETHION0
OpIOIIHYIO CTEHKY B CIIy4ae HECOCTOSITEIHLHOCTH IIIBOB
KybTH. Takoit e TakTuky npunepxkuBarorcs u J.J. Tjandra
c coasr. [9].

M.A. Chapman c coaBt. [3] IpHBOAAT HaHHBIE O TOM,
9TO TIIyOOKWE W3MEHECHHUS CIM3HUCTON, XapaKTepHBIC IS
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TOJICTOW KHIIKH BCTPEYAIOTCS M B TUCTAIBHOM OTICIC
MOJIB30NTHOW M B CO3JaBaeMBIX M3 HETO pe3epByape,
MOATBEPIKICHUEM YeMy CITY’KUT CITydail, OMMCAHHBIN HH-
nuickuMu aBropamu B 2014 1. [8]. V mauumenTku 62 ner
C pacmpoCTpaHEeHHBIM THOWHBIM ITEPUTOHUTOM Ha (OHE
HEeCTIeIN(PIUCSCKOTO S3BEHHOTO KOJINTa HMEIUCH Tepdopa-
IIUH B TEPMUHATHLHOM OTEJIC ITOIB3IOITHON, BOCXO/ISIIICH,
MIOTIEPEYHON M CHTMOBHIHON KUIIKH. BBITOTHEHA IPOKTO-
KOJIPKTOMUS C UIICOCTOMOIA.

B 2015 r. B CaynoBckoit ApaBUM OTMEUYEH OJMH CiIydaid
OTHOMOMEHTHOM Mep(Oopariyl MOMEPEIHON U CUTMOBHI-
HOW KHWIIKW TIPH HECTEIH(YUISCKOM S3BEHHOM KOIIUTE Y
39-neTHeW ManeHTKH. BhImomHeHa KOMAIKTOMUS C Hie-
ocromotii [5].

3aciTyKMBaIOMINIT BHUMAHUSI ITOAXO]] B CIIOKHBIX 00CTOS-
TENbCTBAX MPOJEMOHCTPUPOBAIIH sITOHCKKE aBTOphI [10]. B
2015 r. onricaH cirydaii mepopaIis B ceJIe3¢HOTHOM YTITy
000JOYHOW KHIIKH Yy 35-TeTHEH ManueHTku ¢ 1 7-1eTHIM
aHaMHe30M. B cpouHOM TOpsIIKE BBIOIHEHA KOIIKTOMHUS
C WICOPEKTOAHACTOMO30M. ClietyeT MOIYepKHYTh, YTO B
JTAaHHOM CITy9ae Pa3BUIICS JTOKAJIbHBIM IEPUTOHNT B JIEBOM
BEPXHEM KBaJIpaHTe KHUBOTA 03 KaJOBOTO KOMITOHEHTA.

L[CJ'IBIO HccieJ0BaHus ABUIJIIOCH OIMMMCAHUC PCAKOTO KJIH-
HHUYECKOTO Cliy4dast HeCHCHI/I(bI/I‘IGCKOFO SI3BCHHOTI'O KOJIUTA,
OCJIO)KHCHHOI'O MHO>KECTBEHHBIMU U TOBTOPHBIMU r[ep(bo—
panusiMu 1 paCcIpOCTPAHCHHBIM KaJIOBBIM IEPUTOHUTOM

Marepuan u meroabl. Cinyyail u3 npaktuku. Ilanuent
K.B. noctynui B KIMHUKY B cpouyHOM ropsiake 26.07.2009
I. B TSDKEJIOM COCTOSTHHH C jKaro0aMy Ha CHIIbHBIE O0Jn
B JKHBOTE, TOIIHOTY, CYXOCTb BO PTY, PE3KyI0 cIab0CTh,
BBICOKYIO Temreparypy 1o 39° C. B teuenwue 1,5 et re-
PHOIMYECKH OTMEYall KUAKHAN CTYA C MPUMECHIO KPOBH.
BonpHo# cTpanan caxapabsiM auaderom II Tuma. [Tpu ko-
MIPOJIOTHYECKOM HCCIIeIOBAHHIH BBISBIICH TUCOAKTEpHO3. 3a
nocinenHue 4 mecsua noxyaen Ha 25 xr. [IpoBoagumoe Ha-
3Ha4YeHHOE JiedeHue 3pdhexTa He MPUHOCHIIO. YXyAIIeHHE
HacTymIo 3a 10 1Hel 10 HoCTyIIIeHNs, KOT/ia MOSBUIINCH
6onu B JKMBOTE M TOBBICHIACH TeMIleparypa. HazHaueHa
AHTHOMOTHKOTEpaITist Ha POHE KOTOPOH Temmeparypa ¢ 38
MOAIHSUIACH 710 39 rpaycoB U COCTOSHUE OOJIIBHOTO PE3KO
YXYALUHIOCH.

[Tpn o6¢cnenoBanny 0OHAPYKEHBI BCE CHMIITOMBI pacipoc-
TPaHEHHOTO IIEPUTOHUTA, YTO JIOMOJIHUTEIIHHO MOATBEP/IH-
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JIOCh TIPY PEHTT€HOJIOTMYECKOM, a 3aTeM PEKTaJIbHOM Hajlb-
1IEBOM HCCJIEJOBAaHUU MPSIMON KHUIIKU. YIIBTPa3ByKOBOE
nccrenoBanue BeIsIBIIIO Oonee 500 MiT 9KCcyaaTa Bo BCex
otzenax xuBota. JlJabopaTopHble TaHHbIE COOTBETCTBOBAIIH
COCTOSTHHIO OOJILHOTO.

Ilociie UHTEHCUBHOU MIPENONEPALMOHHON TOATOTOBKU
B TCYEHHUE [BYX 4YaCOB BBINOJHEHA OIEpalnus Jama-
poToMus, cyOTOTanbHasg KOJIKTOMHS ¢ 0OCTpyKIuen
PEKTOCUIMOUJHOIO OTAeNa o tuny ['aprmana u Tep-
MHUHaJbHOU mieocTomuel. CaHanus U APEHUPOBAHUE
OpIOIIHOM MOJIOCTH.

Bo BpeMs onepanuu BbISIBICHO: B OPIOIIHON MOJIOCTH
cBpime 700 MJI KHAKOTO KaJlOBOTO COJEPKUMOTO,
KOTOpOE 3aHMMaeT cydonuadparmMaibHOE MPOCTPaH-
CTBO M BCE KapMaHbI OPIOMIHON mONOCTH. B cpenneit
TPETH NOTEPEUYHON KUIIKK Ha KOPOTKOM PacCTOSTHUU
JIpYT OT JIpyra oOHapy»KeHbl 5 U30JUPOBAHHBIX Iep-
¢dbopatuBHbIX oTBepcTHil nuameTpom 0,5 cm. Eme npa
AHAJIOTUYHBIX Je(eKTa B 00JACTH CEIE3CHOYHOI0 yIia
U OMH - B cpeaHel TpeTu curmel. O60109HAs KUII-
Ka Ha BCEM NPOTAXKCHUU LHUAHOTHUYHAA, raycTpanud
CrUla)kKeHa, CTCHKa Ha BCEM NPOTSIKEHHH MCTOHYCHA,
B CJIENOI KUIIKE HECKOJIBKO YU4acTKOB B mpeanepdo-
PaTUBHOM COCTOSAHUU. Ileyuenr maoTHasg ¢ KpynHO-
3epHUCTON moBepxHOCThI0. Cene3eHka yMEpPEHHO
yBenuueHa. [laronornueckoe cojaepkumMoe yaaieHo
9JIEKTpoOTCOCOM. Bee nedekTsl cTeHKH 000104HOM
KUIOKW 3aKPbIThl OTHOPAJHBIMU HIBAMU. BCKpLITLI 06a
JaTepajbHBIX KaHaJa U JKEeITYyI04H0-000109HAas CBS3KA.
[Tocne MOOMIM3AIIMY IEYEHOYHOTO U CEJIE3EHOYHOTO
YIJIOB MOCJIEI0OBATEIbHO JIUTHPOBAHBI U TIEPECEUYCHBI
MOAB30IIHO-000/10YHasl, TIpaBasi CPeHssl U JieBas
000/J0YHbIE apTEPUU C CONMPOBOXKAAIONINMHI UX BEHa-
Mmu. IlepeBsa3ana u nepecedeHa HUKHA OpbIKeeuHas
BeHa. BrimonHeHa cyOToTanbHas KoJdKTOMUs. J[iist
TOr0, 4TOOBI B Ciiy4ac HEOOXOJMMOCTH UMETh BO3-
MOXXHOCTB, BbIBOJIa OTBOJISILIEH METIN HA MEPETHION0
OpIOLIHYIO CTEHKY AMCTalIbHAs KYJIbTsI ChOpMHUpPOBaHa
Ha TrpaHUOEC PCKTOCUTMOUAHOTO OTACTAa U HYOKHEH
TPETU CUIMBI B IIpejaenax 310poBoi creHkU. [locie
caHauuu 7-8 nurpaMu GU3MOIOTHUECKOTO pacTBOPa U
9BaKyaluu MPOMBIBHOH KUJKOCTH OpIOIIHAS TOJIOCTh
npeHupoBaHa 4 npeHaxxamu. Pana ymura Hariayxo.

[Tocne oneparyy B OTIEICHUN PEaHUMATOIOTHH OOIBHOMY
MpOoBOANIIACH COOTBECTCTBYIOIIAA MHTCHCUBHAA I/IH(I)ySI/IOH-
HO-TpaHC()y3UOHHAS U KOMOMHUPOBaHHAS aHTHOMOTHKOTE-
panus (uedamen 4r/cyTku, MmeTpomkmi mo 100mi1/3pasa,
mukanua 1000mr/cytku). [lepennBanack KpoBb, Iia3zma,
10-20% anbbymuH, aMuHOKUCIOTEL. C 3 mHs OONBHON
TriepeBe/ieH Ha sHTepasibHOe nuTanue. CocTosiHue G0ILHOTO
MIOCTETICHHO YITy4IlaNoCch, HOPMaIN30BanIach TEMIIEparypa,
PE3KO COKPATHIIOCh KOJIMUECTBO OT/ENISIEMOTO U3 OPIOLITHON
II0JIOCTH, IIPUHSB CEPO3HBIM Xapakrep. 13 uieocTtoMsl B
TEUCHHE CYTOK BBLACIIIOCH 10 1500 M1 KuieuHoro coaep-
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s)kumoro. 30.07.2009 r. 6opHO# IepeBeICH B MPOGHILHOES
OT/IENICHHE, [JIC eMY MPOJIOKAIOCH JICUCHHUE.

08.08.2009 r., Ha 13 nmeHb mocie onepanuu, COCTOSTHIE
00JBHOTO YXYIUIMIOCH - TEMIEpaTypa MOAHSIACH 10
38,5°C, nosiBMmiIach 0OJIb B KMBOTE M OOJIE3HEHHOCTD
IpH Majblallu¥ B ME30-THIOTAaCTPUHU, TOCIE YEro U3
OpIOLIHOI MOJOCTH MO ApeHa)kaM M3 MaJIoro Tas3a |
JaTepanbHBIX KaHAJIOB BBIACIAIOCH MyTHOE OT/CNIIEMOe
C 3aI1axoM, K KOTOPOMY HECKOJIBKO M03Ke MIPHUCOETUHU-
JIOCh KHIIEYHOE cofepkumoe U rasbl. Ha atom done
MOSIBUJIOCH HaIPsDKEHUE Mepe/iHell OpIOIHOM CTEHKHU U
CUMIITOMBI pa3ipakeHusi OPIOLIMHBI.

08.08.2009 1. B 12 yacoB BBINOJIHEHA peaapOTOMHUS.
B nonoctu Tasza BeisiBiaeHo 1o 400 mu rHoitHO-(UOpH-
HO3HOTO cojepxkumoro. IlocneaHee 3BaKkyupoBaHO.
[Tpu peBu3uM 0OHAPYIKEHO, YTO PSIAOM C OCTABICHHOM
KyJbTel PeKTOCUTMOHUIHOTO OT/IeTa B ABYX CAHTUMETPAX
Ha IepeHel cTeHke nmeeTcs: nepGopupoBaHHbI y4a-
CTOK auameTrpoM 1o 1 cM. Psmom ¢ mectom dukcaryu
UJIGOCTOMBI K TNepeaHel OpIOIHOM CTEeHKe MMeeTcs
nedekt creHku kumku pazmepom 0,2-0,3 cm. [Tpupona
MOSIBIICHUSI TIOCIEIHETO Ha 13 NeHb mocie onepaiuu
HE COBCEM sicHa. Bo BpeMs omepaiuu U3 UMEIOINXCS
nedexToB oTaenxsieMoro He Habdmroganocs. Ilocne ca-
HalK OPIOIIHOM IOJIOCTH BBIMOJIHEHA PEUIICOCTOMMS
C MpPeABapUTEIBHBIM JAPEHUPOBAHUEM TOHKOW KHIIKHU
yepe3 CTOMY BO BpeMsl ONEpali M PEeKOHCTPYKLHS
JUCTAJIIBHON KYJIbTH, OCTABJICHHOW BO BpEMs IIE€pBOMU
omnepanuu B Bujae (GOpMUPOBAaHMS HOBOW KYJIBTH B
BEpPXHE-aMIYISIPHOM OT/eJe MPSIMON KHUIIKH.

[TarueHT BHOBD MEPEBE/ICH B PEAHUMATOJIOTUYEKOE OT/e-
nenue. [locneonepanronHoe TeueHue Tsxenoe. borbHoMy
HpOBO}II/IHaCB HNHTCHCHUBHAs Teparma 110 IMOKAa3aHUSIM.
[IpousBeneHa cMeHa aHTUOMOTUKOB — HA3HAYCH THEHAM
3r/cyTkn.

14.08.2009 r. mpou3oluia NOIHAs IBEHTEPALUs U MallUeH-
Ty BBINOJIHEHA MOBTOPHAs pejanapoToMus. B OpromrHoi
MOJIOCTH OOHAPYKHUBAIOCH 0k0J10 100 M1 Cepo3HOTO IKC-
cynara 0e3 3amaxa. [Ipu peBH3MM BBISBICH yMEPEHHBIH
craeyHbli mporecc. OTMeueHa HeJ0CTaTOYHOCTh BCEX,
(bUKCHPYIOLIMX HIIEOCTOMY IIBOB. MEXIy CTOMO} U Ipuie-
JKallled CTEHKOM KMBOTA BBISIBJICH OCYMKOBAaHHbBIN THOMHUK
pasmepoM 110 50 M1 BeINoIHEHO BCKPBITHE U CAHUPOBAHKE
abcriecca ¥ OPIONIHON MOJIOCTH, MOCIE YEro MiIecocToMa
nepeMelleHa B JIEBYI0 Me3oracTpalibHyto oonacts. Kpas
OCHOBHOM paHbl OCBEKEHBI M OPIOIIHAS MOJIOCTh 3aKPbITa
IIBAMHU Ha KOXY.

Jleuenne mporoMKAIOCh B peaHUMAIMOHHOM OTACICHUN
C IIPOAOJIKUTENBHON UCKYCCTBEHHOM BEHTUIISILIMEH JIer-
KHX, ¢ KoTopoil 6onbHOM cHAT 22.08.2009r. Cocrosinue
O6onpHOTO MmocteneHHo ymyunmioch U 11.09.2009r. on
OBLI BBINKCAH U3 CTallMOHApa Ha aMOynaTOpHOE JIEUCHNUE.
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3akimroucHue maromopdosora Nel023k: B Kpunrax ciiu-
3UCTON YMEHBIIECHO KOJIMYECTBO OOKATOBUAHBIX KIETOK,
KOTOPBIE MPEACTaBICHBI MPEUMYIIECTBEHHO KPYIHOS-
JEpHBIMU HUINHAPUYECKUMHU KJIeTKaMH. B mpocBerax
KPHIIT BUJTHBI CEIMEHTOS ICPHbIE JICUKOLIUTHI (KPUIITHUT),
KOTOpBIE B OJIHUX y4acTKax 00pa3yroT KpUNTadCcuecchl,
B IPYT'UX y4acTKaX - IOKPOBHBIH SNUTEJINI HEKPOTU3HU-
poBan. CoOCTBeHHAas MIACTUHKA CIU3UCTON 000I0YKH
TG dy3HO HHOUIBTPUPOBAHA TUMPOLUTAMH, TIA3MO-
UTaMU, 303UHOGUIAMH U OOJIBIITNM KOJTUICCTBOM HEil-
TPOGUIBHBIX JCUKOLUUTOB. B criu3ucTol u moacnmu3ucToit
CJIOSIX BBISIBIISICTCS BRIPAYKEHHOE TIOJTHOKPOBHE COCY/IOB.
OTtaenbHbIC S3BCHHBIC Y4acTKH Nep(opHUpOBaHEI, a
OTPAaHUYUBAIONINE UX MPHUJIETAlONINe CTEHKH KUIIKHU
Ha BCIO TOJIILY MHQUIBTPUPOBAaHBI HEUTPOPHIBHBIMH
JICUKOLIUTAMH.

I'ucronornueckuii AMarHo3: akTUBHAS CTaIUsI XPOHUYE-
CKOTO Hecnenu(uueckoro si3BEHHOro KotuTa ¢ nepgo-
paTuBHBIMU si3BaMu U AU(dy3HBIM epuToHUTOM. [Ipn
OakTepuaIbHOM HCCJCAOBaHMM Bbicesiiachk Esherichia
Coli.

B 3akirouenue CJICAYCT OTMETUTDH, YTO IMOCJIC€ BBIITUCKH
U3 CTAlMOHApA MMAIMEHT B TCYCHHE HECKOIBKUX MECSIICB
oOpainaiicsi ¢ TpeOOBaHWEM BOCCTAHOBJICHUS HETIPEPHIB-
HOCTHU IMMacCaxxa MO KHIICYHUKY. YuuteiBasi COCTOSIHUE
BOMpOca, OblIa MPEUTOKCHA BBDKHIATEIbHAS TAKTHKA C
HaOJIFOMICHUEM 3 Pa3BUTHEM MPOIIECCa B MPSIMOH KHIIIKE C
MIOCIS/YFOIIAM PEIICHHEeM Borpoca o peadbmnuranui. Kak
M3BECTHO B ClIy4yae MPOMOIKEHHS OCHOBHOTO TpoIiecca
UCIIOJb30BaHUE NPSAMON KMILIKH JJIsl PEKOHCTPYKLUU HE
NPEICTABIISICTCS BOSMOXKHBIM, & €€ yIaleHHE ¢ (POPMHPOBa-
HHEM pe3epByapa MpernoiaracT TpaBMy MpeACTaTeIbHOM
JKEe3bl ¢ MOCIEAYIOMUMH CEPhE3HBIMU MPOOIEMaMu
MOYE-TI0JI0BOM Chephl.
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SUMMARY

NONSPECIFIC ULCERATIVE COLITIS COMPLI-
CATED WITH MULTIPLE REPETITIVE PERFO-
RATIONS AND DIFFUSE FECALIC PERITONITIS
(CASE REPORT)

Antadze A., Mukhashavria G., Lekvtadze N.,
Tomadze G., Chikobava G.

1. Javakhishvili Thilisi State University; Thilisi State Medi-
cal University; Archangel St. Michael Multiprofile Clinical
Hospital, Tbilisi, Georgia

Nonspecific ulcerative colitis is disease with complicated
and not fully studied etiology and pathogenesis, and treat-
ment of its complications is very difficult. Especially
complicated is disease course with repetitive bleeding,
toxic megacolon and perforation. We present a quite rare
case of complication with multiple, especially repetitive
perforations of transverse colon. After 13 days from the
performance of subtotal colectomy, the patient underwent
to the relaparotomy because of secondary perforation of
sygmoid colon 2-3 cm lower from its cult and iliac intes-
tine 0.2-0.3 cm distance from nearby ileostoma. The full
eventration took place on the 6™ day and was performed
repetitive laparotomy. On the 8™ day patient was released
from artificial ventilation of lungs and on the 66" day from
hospitalization patient was discharged from the hospital
with satisfactory status.

Such kind of serious course of the treatment process was
determined by the late hospitalization and developed
serious complications. Situation mentioned above more
impressively underlines the value of the positive result of
presented case.

Keywords: multiple perforations of colon; relapa-
rotomy.
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PE3IOME

HECHEIM®UYECKHUMN SI3BEHHBIN KOJINT,
OCJIO)KHEHHBIN MHOKECTBEHHBIMHU N
MMOBTOPHBIMM IMEP®OPALIUSIMA U PACIIPO-
CTPAHEHHBIM KAJIOBBIM IMEPUTOHUTOM
(CJTYUYAM U3 IMTPAKTUKHN)

AnTtansze A.A., Myxamaspua I'.I',, JlekBragze H.HU.,
Tomanze I'. /1., Yukob6apa I.1.

Tounucckuii 2ocyoapcmeennbulil ynugepcumem um. M. Jlca-
saxuweunu; Tounucckutl 20cy0apcmeeHHblll MeOUYUHCKUL
yHugepcumem,; Muozonpogunvras bonvruya um. Ceamoeo
Muxauna Apxaneena, Tounucu, I py3sus

Hecnemnduuecknii s3pernsiit komut (HAK) saBmsercs
CJIOXXHBIM 3a00JIEBaHNEM C HE JI0 KOHIIA U3yYEHHOH ATH-
ostorueil u maroreHe3oM. Jledenune ocnoxuenuii HAK
mpencTasisieT Oompinne TpyAHOCTH. OCOOEHHO CIIOKHBI-
MHU SIBIISIIOTCS T€UYEHHE C MMOBTOPHBIMH KPOBOTEUEHHSIMH,
TOKCHYECKHI METAKOJIOH U niepdoparyi. ABTOpaMH Mpe-
CTaBJICH CJIydail JOCTaTOYHO PEIKOTO OCIOKHEHUS B BHJIE
MHOXECTBEHHBIX M, TeM 0ojee MOBTOPHBIX mepdopannii
obomouHol kumiku. [Tocie BBITONMHEHOW CyOTOTaIhHOMN
KOJPKTOMUH Ha 13 1eHp O0TBHOMY BBIITOTHEHA pellamapo-
TOMHUS TI0 TTIOBOAY ITOBTOPHOH 1ep(opaIiuil CHTMOBHTHON
KHIIKA HIKE e€ KYJIBTH B 2-3 CM U IpHJIeKaIiei mieo-
cTtoMe ydacTtka moasifonrHoi kumku 0,2-0,3 cm. Ha 6
JICHb TIOCJIE OTIEPAIH MPOU30IIIA TOJIHASI IBEHTEPALIUS
1 BEITIOJIHEHA TIOBTOPHAs peramapoTomus. bombHoi Ha §
JICHb CHAT C UCKYCCTBEHHON BEHTHJISIINY JIETKUX U Ha 66
CYTKH IOCJIE TOCITUTAIN3AIIH BBIIIMCAH U3 CTAIIMOHAPA B
YIOBJIETBOPUTEIHHOM COCTOSHHH.

OnucaHHOE B CTaThe TSHKEIOE TEUCHHE JIEUeOHOTO Ipo-
mecca 06110 00YCIIOBICHO 3aII03AaTI0N TOCTIHTATH3AHeH
U Pa3BUBLIMMUCS TSDKEIIBIME OCIOKHEHHUSIMH.
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MECTHASI AHTUBAKTEPUAJIbBHAS TEPAIINA OCTEOMUEJIUTA
C NCITOJIB3OBAHUEM HEPACCACBIBAIOIIUXCSA MATEPUAJIOB (OB30P JIMTEPATYPbI)

TyseyoaeB B.E., CarunoBa I.A., AoueB T.M., [laBier6aeB M.JK., KomanoBa A.A.

Kapazcanouncxuii cocyoapcmaennuiil meouyunckui ynusepcumem, Kapaeanoa, Kazaxcman

KocTHas mH(EKIN, BO3HUKAIOMAsA ITOCIE TEPETIOMOB
WIA OPTONEIUYECKNX OMNEpali, TaKhe KaK TOTAIbHOE
9H/IOTPOTE3UPOBAHUE Ta300€IPEHHOTO MM KOJIEHHOTO
CyCTaBa, 9acTO MPOTPECCHPYET JI0 XPOHUIECKON CTaIuH
U SABJIACTCS IPUUMHON YXYAIICHNSI PE3YIbTaTOB JICUCHUS
[8]. OnrTiMmanbpHOE JIedeHHe XPOHUIECKOTO OCTEOMHEIH-
Ta JOIDKHO CTaOMIHU3MPOBATH IEPENIOM, CTIOCOOCTBOBATH
OMOIOTMYECKOMY BOCCTAaHOBJICHHIO KOCTHBIX Ne(EKTOB
U YHUYTOXXHTH OakTepuanpHyro nHpekmuio [17]. Tpa-
JUIMOHHBIMH METOJaMHU JIEICHUSI OCTEOMHUENINTA SIBIIS-
IOTCSI CHCTEMHOE NTPUMEHEHHNE aHTHOMOTHKA M aKTHBHAs
XUpyprudeckoir oopaborka ouara nHpekuu [6]. [lpn
JICYCHNN OCTEOMMUENINTA, HECMOTPSI Ha MPUMEHEHHE CO-
BPEMEHHBIX NPOTHBOMUKPOOHBIX TPETMAapaToB, 4acToTa
HEYIOBJICTBOPUTENBHBIX pe3yabraroB gocturaet 40-50%
[1]. OmHol¥i M3 IPOOIIEM B JICUCHUH OCTCOMHUEITITA SBIISCTCS
BO3HWKHOBEHHE PE3UCTEHTHOCTH MUKPOOHBIX IITAMMOB K
aHTHOMOTHKAM, IPUBOSIIECH K YBEINICHHIO KOJTNIECTBA
1 J103 IPUMEHEHNST aHTHOMOTHKOB. UTOOBI NPOHUKHYTH U
youTs OaKTepuH, 3aKIFOUCHHBIC B OMOTIICHKY, TpeOyeTcs
KoHIIeHTpanus anTuomoTHKa ot 10 mo 100 pas3 BeImIe cTan-
JTapTHOW OakTepuImIHONW KOoHIEHTpanuu [25]. B takmx
CllydastX CHCTEMHasl Tepanusi aHTHOMOTHUKAMU SIBIISIETCS
HeadexTrBHON U Hebe3omacHoH [17]. DddexkTuBHOCTH
MIpenapaTtoB MOXKET OBITh OTPAHUYCHA TAK)KE M3-32 Hapy-
LIEHUs] TUTAHUS W HU3KOTO YPOBHS BCACHIBAHUS B OUare
nHpexkunn. Hakoruienne aHTHOMOTHKA B Pa3HbIX TKaHIX
MIPOMCXOJUT HEOIMHAKOBO M 3aBHCHT OT KPOBOCHaOXe-
HUS TKaHel. B mmoxo kpoBocHaOkaeMBIX TKaHSIX, B TOM
YHCIIe U 04arax KOCTHOTO HEKPO3a, YTO HAOI0aeTCs IpH
OCTEOMHETIITE, CIIOCOOHOCTH K HAKOTICHUIO aHTHOMOTHKA
HU3Kasl, YTO YKa3bIBAaeT Ha HEJOCTATOYHO JIOKAJIbHOE OaK-
TEPUIMHOE BO3/EHCTBHE NPH CHCTEMHOM HMPUMEHEHNH
anTuOmnoTHka [31].

XpoHnueckas OakrepuanbHass HHPEKIUS OIOKHPYET
KpOBOOOpAIeHNEe KOPTUKAIHHOTO CIIOS M BEZIET K 00pa3o-
BaHUIO CEKBECTPOB. CEKBECTPHI U 3aTEKU HEKPOTHUCCKHX
Macc KOPTUKAJIBHOTO CJIOS KOCTH aBaCKYJSIPHBI, TPYIHO
Je4aTcs W IMPOBOLMPYIOT PACIPOCTPaHCHNUE MH(EKIUH.
Hannune cekBeCTPOB NPH XPOHHYECKOM OCTEOMHEIIHTE
SIBJISICTCS IOKa3aHUEM K XHPYPTHIECKOMY BMEIIATEIIbCTBY.
TmarenpHas xupyprudeckas 0opadoTka KocTH (HEeKpCek-
BECTPIKTOMUS) B O04are XpOHMYECKOT0 OCTCOMHEIUTA
SIBISIETCS] OCHOBHBIM M 4acTO HEPBHUYHBIM CHOCOOOM B
ycTpaHeHUN MHPeknuu. HeoOXoaumo ymainuTs Bce
THOWHBIE U HEKPOTHYECKUE OYard B Mpeaesax 340pOBbIX
TKaHei. OHaKo, TocIie TF000i HEKPOCEKBECTPIKTOMHUH B
KOCTH OCTArOTCsI Ie(eKThI, KOTOPBIE CAMOCTOSTEILHO HE
pEreHepHUpPYIOT U IIOCTOSIHHO MOACPKUBAIOT BOCIIATICHHE
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[9]. TIpocTpaHCTBO, BOSHUKAIOIINE BCIEACTBHE XUPYP-
THYeCKOoil 00pabOTKH HEOOXOMMMO 3alOIHHUTDH C IIETBI0
penoTBpalleHnus penuanBa nHpeknuu. Kpome storo
3HAUUTENBHBIN TE(UIUT KOCTHON TKaHU 3aTPyAHSET CTa-
OmpHYIO PuKcannio Metamtodukcaropos [4]. Kommieke
MEp IO 3aMOJHEHUIO MPOCTPAHCTBA BKIIOYAIOT B ceOs
3aKPBITHIE OPOCUTETBHBIE CHCTEMBI, MECTHOE 3aKPBITHE C
UCTIONb30BaHNEM MATKUX TKaHEH, BACKYJIIPU3NPOBAHHbIC
CBOOOZIHBIC JIOCKYTHI, & TAK)K€ PA3IHUIHBIC METOIBI IS
JIOKaIbHOTO TpaHcmopTa aHTHOMOTHKOB [18]. CooTBeT-
CTBEHHO, OCHOBHBIMH HEJJOCTATKAMH OOBITHOTO ITOJX0/a K
JICICHHUIO OCTEOMHEINTA SIBIISTFOTCS] HU3KAasl KOHIIEHTPALUs
AQHTHOMOTHKA B OYare MH(QEKIUN, YTO MOTCHIHAIBHO HH-
IYLUPYET PE3UCTEHTHOCTH BO3OYAUTENS K TEPAITMH aHTH-
O6noTHMKaMu, ¥ HEBOCTIOTHUMOCTH TIOTEPH KOCTHOH TKaHH,
YTO 4acTo TpeOyeT BBEACHNE UMITJIAHTATOB U IIPOTE30B B
KadeCcTBE MPOYHOTO 3aMEHHUTEIIS KOCTH. BhImensnoxkeHHOe
JUKTYET HEOOXOIMMOCTb CO3AaHUSI COOTBETCTBYIOIINX
HOCHTENCH AT MECTHOW JOCTaBKH aHTHOMOTHKOB IIPHU
JIeYeHUN ocTeomuenuTa [28].

Eme B 20-50-¢ romsr A. Fleming u np. Haganu npuMeHsATh
AQHTUCENTHKH, CYIb(aHUIAMUIBI U IPyTHE aHTHONOTHKH
JUISL SpaUKAMd MUKPOOPTaHU3MOB IIPH OCTCOMHUEITHTE.
IIpu 3TOM co3maBancst BBICOKUN YPOBEHb KOHLIEHTpALUU
mpernapara B TKaHH, OJHAKO Ha HEMPOJOJIKUTEIIbHBIH
MIEPHOJT BPEMEHH, UTO HE 00ECTIEUNBAIIO TIOJIOKHUTEITBLHOM
JMHAMHKH, TAaK KaK MUHAMAaJIbHAs TIO/IaBIISIONIAs KOHIICH-
Tpauusi aHTHOMOTHKA B paHE JOJDKHA TTOJAEP/KUBATHCS
MPOJOIDKUTENBHOE BpeMst. HekoTopsie aBTOPHI HCTIONH30-
BaJIH Call(peTKH, TyOKH U TTEIIEHKH, CMOYCHHBIE PACTBOPOM
AQHTHOMOTHKA BO BPEMsI OTIEPALIMH 0 MOMEHTA 3aKPBITHS
passl [8]. TTozgree, B 1960-x romax Dombrowski n Dunn
MIPEUTOKIIIN TEXHUKY HPPHUTAllUK PaH ¥ OCTCOMHUEITUTHU-
YECKHX MOJIOCTEHN, OIHAKO TaHHBIM METO/ OAPa3yMEBAET
TIOCTOSTHHBIN KOHTPOJb apeHaxa [ 16]. C pazButrem apTpo-
racTikd B EBporie B 1970-X TT. MeCTHOE HCITONB30BaHNE
AQHTHOMOTHKOB JUIsl IPEOTBPAIIECHNS HH(EKIINH KOCTHO-
CYCTaBHOH CHCTEMBI OBLIIO BKJIIOUYEHO B OOIILYIO ITPAKTHKY.
Buchholz and Engelbrecht B KOHTpOJIBHBIX HCCITETOBAHUIX
BBISIBUJIN, YTO IIEMEHT, HCTIONIB3YEMBbIH ISl TPUKPETIIICHHS
poTe3a K KOCTH, CMEIIAHHBIA C Pa3JIMYHBIMHA BHIAMH
AHTHOMOTHKOB, 00ECIIEUNBAET BHICOKHE KOHIIEHTPAIINH
AQHTHOMOTHKOB B TEUCHHE JJIUTEIBHOTO TIEPHOA BPEMEHH,
YTO OOJETYMIO MCIOIb30BAaHNE AaHTHOMOTHKOB B LIENAX
MpOUIaKTUKNA WHPEKIH TPpH apTporuiacTuke. M3 583
MAMEeHTOB, TPOOTIEpUPOBaHHEIX 3a 10 et B 77% cityuaes
MOTyYEeH XOPOILINH PE3yabTaT MPU MEPBUIHOM BBEICHUH
niemenTa 1 B 90% cirydaes - mpu oBTOPHBIX. OTHAKO aBTO-
PBI OTMEYAIOT, YTO HANOOJBIIYIO TPYAHOCTh MPEACTABIISIT
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BBIOOP CAMOTO aHTHOMOTHKA H OTIPEICIICHHE ETO 035 IS
nmobaByieHus B LieMeHT [ 14].

[TponnTanHble aHTUOMOTUKOM KOCTHBIC HANOJHUTEIH
WIM IIEMEHTBl MOTYT BBICTYNaTh B Kaue€CTBE MECTHOM
AHTUMH(EKIIMOHHON CHCTEMbI BBICBOOOKICHUS JISKAPCTB,
KOTOPBIE HE TOJBKO 3aIl0JIHIET MEPTBOE IPOCTPAHCTBO IO~
CclIe XUpYprudeckoi 00paboTKM paHbl, HO M 00ECIIeUnBAIOT
BBICOKHE KOHI[CHTPAIMU aHTHOMOTHKOB B [IOTEHIMAIEHOM
Mecte nMHpeknuu, 6e3 yBeIuueHHsl ypoBHEH aHTHOHO-
THKOB B ChIBOpOTKE. Bee ncnonb3yemble 1uist TpaHcnopra
QHTHOMOTHKA B TKaHM Marephalibl MOXKHO pa3/eluTh Ha
HepaccachIBaIOIIUeECs U paccachlBaroucs (0nonerpaau-
pyemsie) [2,3,9].

K HepaccachIBarommm MatepraaM MUupoKo MPUMEHSIEMbIM
KaK METOJ] TPAHCIOpTa aHTHOMOTHKA B TKAHU OTHOCHUTCSI
KOCTHBIN [IEMEHT (TIOMMMETUIMETAKPHIIAT ), KOTOPBII ObLT
oTkphIT B 1902 rogy xumukom Otto R6hm. ITonumern-
Mertakpunar (PMMA) coctout u3 mopourkooopasHoro
MOJIMMEpPa, CMEIIAHHOTO € YKUAKOM MOHOMEpOM, C MOJy-
YEHHMEM TBEPIOU CTPYKTYphl. B opronenuu npumenenue
noJiMMeTUMeTakpuiara cesizaHo ¢ umenem John Charnley
B 1961 roxy [tmr o 5,13]. UMeHHO ero «HU3KO(DPHUKIHU-
OHHOE» 2HJIONPOTE3UPOBAHUE Ta300€APEHHOTO CyCcTaBa
CYUTAJOCh U OCTACTCS «30J0THIM CTAHAAPTOM» B IIe-
MEHTHOM »Haomnporesuposanuu [22]. B 1979 r. Kinemm
[23] ucnonp3oBanm mponUTaHHBIE TEHTAMHUIIMHOM IlIa-
puxu u3 [IMMA 115 3anoaHeHUs] IPOCTPAHCTBA MOCIE
XUPYpruueckoit 00paboTku MHGHUIMPOBAHHOMN KOCTH y
128 mamuenToB; B 91,4% ciaydaeB MONy4YeH MOJOKHU-
TEJIbHBIN pe3yibTaT. B Hacrosmiee BpeMs CyLeCTBYIOT
KaK KOMMepYecKHe, TaK U HEKOMMEPUYECKHE COCTaBbI
[IMMA c antubuoruxkom. Kommepueckue aHTuOuO-
TUK-uMnperaupoBanusie PMMA, onoOpensie B FDA
(CHIA) u EBporie mpeacrasiieHb B Tabmuiie. DadpuvHbie
(dopMBI, KaK MpaBUIIo, COAEPIKAT Marepual B MIapuKax
nuameTrpom 7 MM 1o 10-30 mtyk B ynakoBke. ITockonbky
(abpuyHbIe aHTUOMOTHK-IIEMEHTHBIC IIAPUKHU HE SIBJISI-
I0TCSI KOMMEPYECKH JOCTYNHBIMU BO MHOTHUX CTpPaHax,
XUPYpPry, HEOOXOAMMO CO3/1aBaTh OyCHHBI HEIOCpE/ -
CTBEHHO Tepes ux pasmernieHuem [2,18].

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

Pa3melienne 3Tux 1mapukoB SBISETCS MPOCTON NpOLEy-
PpOM, ¥ 4acTO BBIMOJIHSETCS HA MOMEHT IE€pBOHAYATbHOMN
CaHallMMi XPOHUYECKOTO OCTECOMHENIUTA MIIU OTKPBITHIX
nepesiomoB. [1lapuku B Busie Orcepa, Kak paBuiio, rOTOBST
13 KOMMEPYECKH JIOCTYITHOTO [IEMEHTA HETIOCPECTBEHHO
nepeJ| pa3MelIeHHEM B ONEPAalMOHHON komHaTe. Pa3me-
HIeHHe Oucepa rMmoMoraeT B 3arojHeHHH AedekTa mocie
HEKPOAKTOMHH U MOJICPIKUBACT BHICOKYIO KOHIICHTPALIHIO
aHTHOMOTHKA B MHEKIHOHHOM o4are. CyOToTalIbHOE 110-
BPEXKJICHNE KOCTEH MPUBOIUT K 00Pa30BaHUIO OOJIBIIOTO
Jedekra KOCTHON TKaHH ITOCIIe XUPYPriuYeCcKOro JICUSHNS,
KOTOPBIN HEOOXOJMMO 3aNONHUTE. C 3TOH LIENBIO [IEMEHTY
C aHTHOMOTHKOM Ha CTaJUH IOJIMMEPU3ALNH TPUIAIOT
yTpadeHHy0 (GopMy KOCTH, YTO MO3BOJISIET MPEIOTBpa-
TUTH NIEPEPOXKICHUE MSTKHUX TKaHEH, B pe3ysbTare 4ero
B Oy/ylleM BO3MOXKHA ITOJHOIICHHAsI KOCTHAs TIACTHUKA
B YCJIOBHSIX COXPaHHOTO 00beMa MSITKUX TKaHEH U OTCYT-
cTBUsI MHGEKIIMOHHOTO Tporecca [7].

[ToMHUMO BO3MOXKHOCTH TIOCTOSIHHOTO JPEHaXKa Ha MECTE
PpaHbl, MEeCTHas Tepanust aHTHOMOTHKAMU ¢ OUCEPOM CHH-
JKaeT PUCK BOBHMKHOBEHHS OCIIOXHEHHH B CPaBHEHUU
C CUCTEMHOH aHTHOAKTepUAIbHON Tepanuei, BKIoYast
JICKOMIICHCAIIUI0 OpTaHOB-MHUIICHEH 1 3P(HEKTHI CcO
CTOPOHBI XKEITYJOYHO-KHIIEYHOT0 TpakTa. bezomacHocTh
9TOTO BHJa JICUCHHsI PACCMOTpPEHA B JIMTEPAType MO
aptporutactuke [24]. MHOTHE aHTHOMOTHKH COXPaHSIU
s dexruBHOCTS TpH cMenmBanuu ¢ [IMMA. OcHOBHBIMU
TpeOOBaHMUSMHU K TIPUMEHSEMbIM aHTHOUOTUKAM SIBIISIIOTCS
TETIOCTAOMIIBHOCTD (TaK Kak MOJMMEpU3alys LeMeHTa
npoxoaut rpu Temreparype 100°C ), ruapopuinbHOCTb (He-
00XOAMMO JIIsI ITOJUIEPYKAHHsI KOHIIEHTPAIMH ITPEBBIIIAIOILYIO
MHHUMAJIbHY'O TOJIABIISTIOILYFO KOHIIEHTPALIHIO B IECSITh Pas),
MHHHMMaJIbHasi TOKCHYHOCTh Ha MSITKHE TKaHH IPU MECTHOM
npumeHeHnn. Hanbornee yacto ncrnonb3yeMbIMU aHTHOHO-
THUKaMHU SIBJISIOTCS TEHTAMHIIUH, TOOPAMUIIMH ¥ BAHKOMH-
1uH. [IpoBeieHo MHOXKECTBO MCCIIEI0BaHHM M0 BOITPOCaM
BBICBOOOXK/ICHHSI aHTHOMOTHKA M3 IIeMeHTa. CaM MeXaHn3M
ITIOLINH Y KE IABHO N3BECTEH, COCTOUT U3 YTEUKH aHTHONO-
THKa U3 MeJTbYaiiux Tpenut B iemente [12]. lanubie uc-
CJIEJOBAHMS TI0KA3aJI1, YTO B IIEPBBIE CYTKH BbIJICJICHHE
AHTHOMOTHKA C TIOBEPXHOCTH [IEMEHTA COCTABIISIET OKOJIO

Tabnuya. [lupoxo ucnonvzyemvie KoMmepyeckue cpeocmaa I0KAIbHO20 MPAHCROPMA AHMUOUOMUKOS U UX Oelicmeue
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5% OT Bcel ero KOHLEHTpAlMK B Oucepe U 3aBHCUT OT
pasmepa u popmsl mapukos [10,12,23]. 3arem npowuc-
XOJIUT MOCTENEHHOE BHICBOOOXK/IEHUE aHTHOMOTHKA M3
[IEMEHTA B TEUCHHUE HEJIeIIb UIIM MECSLIEB B 3aBUCUMOCTH
OT THIA IIEMEHTAa, KOHLEHTPAIlMH aHTUOUOTHKA, Ha-
YU pa3aIndHbIX 100aBok k nmementy. Hoff et al. [20]
MOKa3aJii, 4TO JOCTaBKa aHTHOMOTHKA MOCPEACTBOM
[IEMEHTHBIX IIAPUKOB 00eCIeunBaeT 3HAYUTENBHO OoJiee
BBICOKHE YPOBHU KOHIICHTPAIIMM B JKEJIAeMOW TKaHH,
4yeMm cucteMmHble antuOnoTuku. Wahlig et al. [30] in
Vitro MCHbITaNN CBOWCTBA DIIOMPOBAHMS TEHTAMHUIMHA
u3 [IMMA B OydepHoM pacTBOpe U OOHAPYKHUIIH, YTO
600 Mr/n reHTaMHUIMHA U3 OJJHOTO IIapHKa IIOUPOBAJIO B
nepBbIid ieHb, 120 mr/n - va 10 nenpb u 10 mr/i - Ha 80 neHsb.
HopmanbHble KOHIIGHTpALUU TeHTaMULIMHA B CBIBOPOTKE
IIPY CUCTEMHOM aHTHOAaKTEepHaIbHOW Teparnuu COCTaBH-
11 0KoJIo K 1 Mr/i, uro nmomyepkuBaet 3(p(HEeKTUBHOCTH
MecTHOU Tepanuu. Mader et al. [24] mporecTupoBain
aHAJIOTMYHBIM 00pa3oM TOOpaMHIIMH, KIMHIAMHIIMH H
BaHKOMHIIMH, KOTOPBIE MTOKa3aJIy IIFOMPOBAHME BHICOKHX
koHIeHTpanuii n3 [IMMA. KoHlleHTpauyu KInHIaMHUIIH-
Ha ¥ TOOpaMHUIMHA OCTABAINChH BBIIIE COOTBETCTBYIOIINX
NOTPaHUYHBIX 3HAUCHUH 4yBCTBUTEIBLHOCTH J10 22 JHEH.
KoHneHTpaiysi BAHKOMHIIMHA [TOHU3WIIACh HUKE MUHU-
MaJIbHOW KOHIeHTpauuu Kk 12 anro. CmemmuBanue 6onee
YeM OJIHOTO aHTUOMOTHKA C [IEMEHTOM MMEET CHHEPTeTH-
Yyeckuil A3 QEeKT, 4TO CBSA3AHO C YBEIUUSHUEM TIOPUCTOCTH
nemenra. Penner et al. [27] nponemoHcTprpoBaiu Oosee
BBICOKHE TEMIIbI DJIFOMPOBAHUS IN VItro Mpu MUCIIOIb30Ba-
HHUM TOOpaMHUIMHA M BAHKOMHI[HA BMECTE B CPABHEHUH C
NPUMEHEHHEM OT/ICIBHO B COJIEBOM pacTBOpe. BhiMbIBaHMe
TOOpaMUIIMHA C TMCKOB B UCCIIEYEMOI TPpyIIIe, CoJepKa-
ekt 2,4 r roopamuruza u 1,0 r BaHkomunuHa B 40 T akeTe
Palacos-R 1niemenTHOrO TIOpOIIIKa, ObII0 HA 68% OobINEe
10 CPaBHEHHIO C JWMCKaMH, KOTOPBIE COAEPIKAIH TOJBKO
2,4 rpaMMa TOOpPOMMIIMHA. DITIOMPOBAHUE BaHKOMHIIMHA
U3 JIMCKOB T'PYIIbI MCCIEAOBAaHHS ObUIO YBEIMYCHO Ha
103% 1o cpaBHEHMIO C AMCKAMH, COACPIKAIMMHU TOJIBKO
BankomuiyH (1,0 r BaHkomuIMHa). Takum 00pa3om, coue-
TaHHE PA3JIMYHbIX AaHTUOMOTHKOB HE TOJIBKO YBEIHMUMBACT
AQHTUMHMKPOOHBIN CHEKTpP, HO U MOTEHIUAIBHO TPUBOIUT
K YBEJIMYECHHIO KOHIIEHTPAIIUK aHTHOUOTHKOB B TKAHSX.

B nuteparype mmeroTcsa ucclielOBaHUA, W3ydaroliue
3} (HEKTUBHOCTh JOCTABKH aHTHOMOTHUKOB C MOMOIIBIO
[IMMA B ecrectBeHHbIX ycnoBusx. Adams et al. [11]
CpaBHMBAJIM CBOWCTBA JIIOMPOBAHUA KJIMHJIAMUIIMHA,
ToOpaMuIMHa, NUNPOQIIOKCAIIMHA, BAHKOMHUIIMHA Ha
15 xpymnHbIX Oecrnopoanbix cobakax. [locie co3maHus
nedekra B JeBOH 00NbIIeOEPIIOBON KOCTH U BCTABKH
oucepa [IMMA, cMeNIaHHOTO ¢ aHTHOMOTHKOM KaXIOMY
JKUBOTHOMY, CHIBOPOTKY M aCIUpPaT CEPO3HOM KHUIKOCTU
OpaJiv epuoauecKy B TeucHue 28 nueit. Okazanock, 4To
KJIMHAaMHULIMH UMEET CaMblid JTy4lIni Tpo(UIIb SIFOLNH,
C CaMOH BBICOKOH KOHLICHTpALUEN B CEPO3HOM KUIKOCTH,
IPaHYJSALIUOHHON TKAaHU B KOCTAX. BaHKOMUIIMH 1OKa3al
OTJINYHBIE KOHIIEHTPALMH B KOCTH, TOOPAMUIIH BHICOKHE
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YPOBHU B CEPO3HOM KMJIKOCTU U TPAHYIISIITUOHHOM TKaHHU.
HedazomnuH, munpodIoKcaiH He COXPaHSIH KOHIICHTPa-
I[UI0 B CEPO3HOM JKUIAKOCTH BBIIIC TIOPOTra UyBCTBUTEIIb-
HOCTH B TEUCHHE 2 HEJENb.

[Tockonbky (habpuyHbIe aHTHOMOTHK-LIEMEHTHBIE IIApH-
KU HE SBIISIOTCSI KOMMEPYECKH JOCTYNHBIMU BO MHOTHX
CTpaHax, XUpypram, 4acTo NPUXOIUTHCS CAMHUM CO3/1aBaTh
OycuHbl mepesa omnepamuei. UMerTcst CyliecTBEeHHbIE
pa3nu4usl B KOHIIEHTPAIMK BBIJICIIEMOr0 aHTHOMOTHKA B
3aBHCHMOCTH OT pazmepa u (popMbl camoro mapuka. He-
KOTOPBIC UCCIIEIOBATENN OI[CHUBAIN B3aUMOCBSA3b MEKIY
reoMeTpryYecKkoil pOpMOI NIapHKa U CTENEHBIO AITFOUPO-
BaHMs ToOpamuLMHa. Bycbl Obun chopMHUPOBAHBI B MSTH
dhopmax (chepuueckuMH 10 SUIECBUIHOMN). Pe3ynbrars
MOKa3alu MPEeuMYIIeCTBO MHOTOUUCICHHBIX, MEIKHUX,
AIUTMIITUYECKON (OPMBI, MIAPUKOB Ui MaKCHMAaJbHOM
JpocrynHoctd antuouoruka [29]. Ilpu sTtom HEoOXonumo
mo700parhk 103y aHTUOMOTHKA U 1ieMeHTa. O0bI4HO, 40 T
[[EMEHTa CMEIINBAIOT C Pa3IMYHBIM KOJTHYECTBOM aHTHU-
6uotukoB. Hanssen A.D. [19] pekoMeHyeT HCTIOIB30BaTh
3,6 r anTuOMoTHKA Ha 40 T IeMeHTa. DTa KOHIIEHTpPAIUsI
sBysieTcsl BecbMa d(Pp(QEeKTUBHOM B MOJATOTOBKE CTaTHYe-
CKHX CIeHcepoB MpH apTPOIUIACTHKE CyCTaBOB, OJHAKO
MPUBOIUT K CTPYKTYPHBIM HEPOBHOCTSAM IIPHU CO3AAHUU
IIAPUKOB U3 aHTHOMOTHKA. P aBTOPOB MpennovYuTaroT
ucrons30BaTh He 6onee 2,0 r Ha 40 r mayKy 1eMeHTa A1 Ipy-
TOTOBJICHUS aHTHOMOTHK-UMIIPErHUPOBAHHBIX IIaprKoB. Kak
YIIOMUHAJIOCh paHee, KOHIIEHTpaLlHsl aHTHOMOTHKA B (pabprd-
HOM LIEMEHTE CYIIIECTBEHHO HIDKeE, ueM 3,6 T Ha 40 T ieMeHTa,
a CTOMMOCTB MOKET OBITh OombItie Ha 600%, ueM eMeHTa
6e3 anTnOnoTHKa. Takum 00pa3zoM, IMEIOIINIICS B POIAKE
LEMEHT C UMIIPETHUPOBAHHBIM aHTHOMOTHKOM Hea(dek-
TUBHH U 9KOHOMHUYECKH HeBbITofIeH. [Ipu mpurorosneHun
6ucepa KOMIOHEHTHI CMEIIUBAIOT IINATEIeM Ha OTKPBITOM
BO3/yX€ J0 JOCTUKECHHUS BA3KOU CTPYKTYpbl opouika. I1o-
JY4YEHHYIO MacTy ITOMENIAIOT B IJIACTHKOBBIE (DOPMBI IS
Oucepa C INIOTHBIMU HE paccachIBAIOLUIMMUCSA HUTSIMU. B
KOHIIE OTMMEPU3ALINU HUTh UCIIOTIb3YETCS ISl YIaleHUs
OyCHHOK U3 IJIACTHKOBOW 3aJIMBOYHOI (opMbl. ['panyibl
MOTYT OBITh C/I€IaHbl BPYUHYIO U HUTh TOMEIIAIOT TAKKe
BpyuHyto. Peakius nmonuMmepusanuu ABISETCA CHIBHO
HK30TEPMHUYECKON M MpOLecC ycKopsieTcs npu Oosee
BBICOKHX TEMIIepaTypax oKpyxaromeil cpensl. bombime
00bEeMbI aHTUOHOTHKA MTPUBOJAT K 3aMEAJICHUIO BPEMEHHU
nonuMepu3anuu. Huth n3 Oncepa momemnaoT B XUpypru-
YEeCKYI0 paHy I 3allOJHEHHS MEPTBOTO MPOCTPAHCTBA
W JIOCTaBKM aHTHOMOTHKOB. KomMuecTBO pa3MenieHHbIX
IIAPUKOB, CIEAYeT YUHUTHIBaTh M JOKyYMEHTHPOBAaTh B
MIPOTOKOJIE OTIEPALIUH JUIs TAPAHTHH YAAJICHHUS TAKOTO JKe
KOJIMYECTBA B Oy/yIIeM Jlsl IPEOTBPAILCHUS 3a/ICPIKKH
MHOPOJHBIX Marepuaos. [Ipu iedeHnn HHPUIMPOBAHHOTO
CyCcTaBa MJIU B CIy4asiX CETMEHTapHOM IOTEPU KOCTHOM
Macchl OJIOK [IEeMEHTa FOTOBHUTCS B KOHLICHTPALMH OT 4 J10
8 r antrOroTrka Ha 40 I yrnakoBKy leMeHTa. AJIbTepHATHB-
HBIM JICYEHUEM B TAaKUX CIy4asix sBJSETCS UCTIONB30BAHUE
LIEeMEHTa C aHTHOMOTUKOM NP HH(HUIIMPOBAHUH CyCTaBa B
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KauecTBE BPEMEHHOTO MPOTe3a, KOTOPBIH MOXKET MPOA0II-
KaTh yIEp)KUBaTh MATKHE TKaHH MO JUIMHE U COXPaHSTh
00beM JIBHKEHUI B cycTaBe. HecMOTpsl Ha IIMPOKOE HC-
nonb3oBanue [IMMA nis TpaHcopTa aHTHOMOTHKOB B
OPTOIEANYECKOM JICYeHNH MH(EKIUH 1 MPOPUIaKTHKH,
HEOOXOIMMOCTh BTOPOTO XUPYPrHYE€CKOTO BMEIIATEILCTBA
JUTsl yIlaJIeHns Oucepa siBIsieTCs HEMaJIOBRKHBIM €0 HeJlo-
cratkoM. OTCyTCTBHE OHO/Ierpaialiii He HCKITF0YaeT BO3-
MOXKHOCTH Pa3BUTHSI Ha €0 TTOBEPXHOCTH BTOPUYHON HH-
¢dexnnm [2,21]. Kpome Toro, npu npumenennu [IMMA
OTMEYaeTcs Pa3BUTHE YCTOHYHMBOCTH K aHTHOMOTHKAM
B CBSI3U C MPOJIOHI'MPOBAHHBIM BHICBOOOXK/ICHUEM aHTH-
O6uoTrka Ha cyOTepaneBTHYecKOM ypoBHe [26]. [IpoueHT
JIOCTABJIGHHOT'O KOJMYECTBa aHTHOMOTHKA M3 LIEMEHTa
B paHy fIBISAETCS MEPEMEHHBIM, PsiJi aBTOPOB CUUTAET,
4T0 TOJIbKO 20% OT 0011Iero conepKaHus TeHTaMHIHA
OBLIIO JOCTABJICHO B TeUeHKE (PYHKIIMOHAIBLHOTO EpHo/ia
LIEMEHTHOTO UMILIaHTa. B nccnenoBanuu, npoBeicHHOM
Bunetel et al., uzyuaercst papMakOKHHETHKA FCHTAMU-
uuHa y 10 mamueHToB ¢ TOTalbHOW apTpPOIIACTUKOM
Ta300eIPEHHOTO0 CyCcTaBa, BhIOJNIHCHHOW ¢ Palacos R
C TEeHTaMHUIIMHOM. Pe3ynbTaThl Mokas3aiau, YTO CPeaAHssA
BEJMYMHA BBIACJICHHOI0O T€HTOMUIMHA OT 00IIero
KOJINYECTBa BBEJECHHOTo cocTaBuia 5,78%. Ilpu stom
OTMEUEHO BBICOKOE COfiepKaHNE TeHTOMUIIMHA JIOKAJIb-
HO M O4YeHb HU3KOE B KPOBH, YTO MO3BOJSET CYAUTH O
HE3alIMIIEHHOCTH TAlIMEHTOB OT CHCTEMHBIX HH(EKIINH.
[15]. Coxpanenve aHTHOMOTHKOB MPHU HCIOJIb30BAHIHU
IIMMA Heu3z0exHa, ¥ penapar MoJHOCThIO YIAJISIETCS
TOJIbKO XUpypruueckum nyrem. [IMMA obGnanaer no-
MTOJIHUTEIHHBIM HEXKeNIaTeIbHBIM Ka4eCTBOM CUCTEMHOMN
TOKCUYHOCTH IIpH a0COPOIIMH MOHOMEPA U MOXKET CTaTh
NPUYUHON OCTPOH MHTPAONEPALMOHHON T'MIIOTOHUHU
MpU €ro UCMOJB30BAHUHU B DHJIOMPOTE3UpPOBAHUU [8].
Haxonen, B TO BpeMs KaKk MMIIPETHUPOBAHHBIN aHTH-
OMOTHKOM LIEMEHT CJIY)KUT a/IeKBaTHBIM 3aIIOJIHUTEIEM
MEPTBOTO MPOCTPAHCTBA, OH HE YyYaCTBYET B Ipoliecce
3aKUBJIEHUA KOCTU. B pe3ynapTaTe 3THX HEZOCTAaTKOB
I[IMMA, ObLiTH IPEAJIOKEHBI U UCCIICZIOBAHBI HECKOJIBKO
aJbTEepPHATUB KOCTHOMY IL[EMEHTY B KadeCTBE CPEACTB
JIOCTaBKH aHTHOMOTHUKOB.

Wcxoast U3 BBILIEH3I0KEHHOTO CIENYeT 3aKIIOUHTD,
YTO JIOKAJIbHOE MIPUMEHEHHE MOJUMETHIMETaKpHIIaTa,
UMIPErHUPOBAHHOTO aHTUOMOTHKOM CHHIKAET 4aCTOTYy
MHQPEKIHMOHHBIX OCJIIOKHEHNH, YTO MO3BOJISIET YAYUIIUTh
pe3ynbTaThl JedeHus. HecmoTtps Ha to, ytro [IMMA
cTaJa 30J0ThIM CTaHJapTOM TPAHCIIOPTa AaHTHOMOTHKOB
B OPTONEIUYECKOM JICYeHNU HH(PEKLINH U ee poduIax-
THKH, PsiJi CyIIECTBEHHBIX HEJIOCTATKOB (OTCYTCTBUE
Oouonerpananun, HeoOX0AMMOCTh TOBTOPHOII onepanuu
JUISL ylalieHus, Bapualiy KOHIEHTPALUU U HEMOJIHOE
BBICBOOOX/IEHNE aHTHONOTHKA U3 [IEMEHTA, OTCYTCTBUE
OCTEOKOHIyKTUBHBIX CBOIMCTB) CBUACTEILCTBYET O He-
00XOIMMOCTH MPOBEICHUS JabHEHIITNX UCCIEIOBAHUM
B JJaHHOM HalpaBJICHHH.
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SUMMARY

LOCAL ANTIBIOTIC THERAPY OF
OSTEOMYELITIS USING NONABSORBABLE
IMPLANT (REVIEW)

Tuleubaev B., Saginova D., Abiyev T., Davletbaev M.,
Koshanova A.

Karaganda State Medical University, Karaganda,
Kazakhstan

Despite the variety of treatments available, including
surgical procedures and antimicrobial therapy, bone
infections is still a medical problem, because they are
difficult to treat. Optimal treatment should stabilize the
bone, promote the biological recovery of bone defects
and destroy bacterial infection. Systemic antibiotics are
part of the standard therapy after surgical treatment of
infected bone, but their effectiveness is limited due to
malnutrition and low absorption at the site of infection.
Moreover, long-term treatment and higher doses are
associated with serious side effects. In contrast, the
antibiotic impregnated bone cements or fillers can act as a
local anti-infective drug delivery system, which not only
fills the dead space after debridement, but also provide high
concentrations of antibiotics in a potential site of infection,
no increase levels of antibiotics in serum. The review
analyzed the use of antibiotic-impregnated cement as local
delivery of antibiotics systems. Gentamycin impregnated
polymethylmethacrylate (PMMA) beads, for the topical
treatment of orthopedic infections clinically used for
over 30 years. Application of antibiotic delivery systems
using cement in the infected region is common method of
treatment that continues to improve. On the downside of
PMMA is that the material does not biodegradable requires
subsequent invasive procedures necessary to remove the
implant.

Keywords: osteomyelitis, implant, antibiotic prophylactics,
polymethylmethacrylate.

PE3IOME

MECTHASI AHTUBAKTEPUAJIBHAS TEPAITUSL
OCTEOMMEJIUTA C UCITIOJIB3OBAHUEM HE-
PACCACBIBAIOIIINXCSA MATEPHUAJIOB (OB30P
JIUTEPATYPBI)

Tyaey6aeB B.E., CarunoBa /I.A., Aouen T.M.,
Japieroaes M.JK., KomanoBa A.A.

Kapaeanounckuii 2ocyoapcmeentviti MeOUYUHCKULL YHU-
sepcumem, Kapazanoa, Kazaxcman

Hecmotpst Ha pa3sHooOpa3ue MMEIOMIETOCs JCUCHMUS,
BKJIFOYAsl XUPYPTHUECKHE TPOLEYPhl M aHTUMHKPOOHYTO
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Tepanuio, NHPEKINOHHbIE 3200JIeBaHUSI KOCTH BCE ellle
OCTAIOTCSl MEIUIMHCKUI MTPOOJIEMOH, MOCKOJIBKY TPYIHO
nojiatoTes JedeHnto. ONTUManbHOe JIeYeHHE JTOJDKHO
CTaOMIIU3HPOBATh KOCTh, CIIOCOOCTBOBATH OHOJIOTHUYCCKO-
MY BOCCTAHOBJICHHIO KOCTHBIX J€()EKTOB U YHHUTOXKUTh
OakTepuanbHyto nHpeKnnuo. CHCTEMHbIE aHTHOMOTHKH
SIBJSIFOTCSL YaCThIO CTaHAAPTHOM TEpaIvM IMOCie XUPYp-
rHYecKoi 00pabOTKH MHPHUIUPOBAHHOM KOCTH, OJHAKO X
3 PEeKTHBHOCTh OrpaHUueHA BBy HAPYIICHUS TUTAHUS
W HU3KOTO YPOBHS BcachlBaHuUs B ouare nHdpekuuu. bonee
TOTO, JUTUTELHOE JICYCHHE M BBICOKHE JI03bI CBSI3aHBI C Ce-
Ppbe3HBIMH TOOOUHBIMHU 3B peKTamMu. B MpoTHBOIONI0KHOCTH
9TOMY, IPONHUTAHHbIE AHTHOMOTHKOM KOCTHbBIE HAITOJIHH-
TEJIM WM LIEMEHTHI MOTYT BBICTYIIaTh B KQ4€CTBE MECTHOM
AQHTHUH(EKIIMOHHOW CHCTEMBbI BHICBOOOXKICHHUS JIEKApCTBa,
KOTOpBIE HE TOJIBKO 3aII0JIHSIET MEPTBOE IIPOCTPAHCTBO MOCIIE
XUPYPrudeckoit 00padoTKU paHbl, HO M 00ECIIEUHBAIOT BBICO-
KHE KOHIICHTPAIMY aHTHOMOTHKOB B MOTEHIIHAIBHOM MECTE
uHpekImn, 0e3 YBeIMUYCHHS CONCPIKAHUS aHTHOMOTHKOB B
CBIBOPOTKe. B 0030pe mpoaHain3upoBaHO MCIIOIB30BaHNUE
LIEMEHTa, UMIIPETHUPOBAHHOTO aHTHOMOTUKAMH, KaK CH-
CTEMBI JTOKAJBLHOW HOCTAaBKM aHTHOMOTHKOB. | eHTaMUIIMH
cojiep Kallye OIMMETHIMETAKPHJIAT IAPHKH, TSl MECTHOTO
JICYCHUSI OPTONEMIECKUX UHPEKIMH, KIMHUYECKH MPHMe-
mstrorest 0onee 30 et [IpuMeHeHne CUCTeM IOCTaBKU aHTH-
OMOTHKOB C MOMOIIBIO IEMEHTa B UH(MHUIMPOBAHHBIA o4ar
SIBIISIETCSL PACIIPOCTPAHEHHBIM METO/IOM JICYEHHSI, KOTOPBIN
MPOJIOJKAeT coBepiieHcTBoBarkes. Hemocratkom [IMMA
SIBIISIETCSL TO, YTO Marepuall He OMofIerpaupyT, TpeOyer B
TMOCJIEYOIIEM UHBA3UBHBIE MIPOLIE/TY PbI, HEOOXOAUMBIE JIsI
yaJIeHHs! UMIUIAHTaTa.
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DOUUNKO-MATEMATNYECKOE OBOCHOBAHUE ®OPMbI PEJIBE®A BAZUCA
IJIACTUHOYHOT O ITPOTE3A ITPU IPUMEHEHUU KOMILIEKCHOMW METOJIUKHA
HPOPUNJIAKTUKHU NPOTE3HBIX CTOMATUTOB

3BepxaHoBcKHi A.A.

Ooeccruti HAYUOHATLHBIN MEOUYUHCKULL YHUBepcumem, Ykpauna

[Ipore3npoBanne ChbeMHBIMU MIPOTE3AMHU - CIOXKHASI U
MHOTOTpaHHas po0IIeMa COBPEMEHHOM OPTOTIE IS CKON
croMarojoru. HecMoTpst Ha MPOKOe pacTpocTpaHEeHUE
METOZIOB JICHTAIBHON NMITIAHTAINN, CIIOXKHBIE 3y00COXpa-
HSIOIIUE MPOLIETYPBl M METOANKH, KOTMIECTBO OONBHBIX,
KOTOPBIM M3TOTABJINBAIOT CHEMHBIE TIPOTE3bI, TOCTOSHHO
pacrer [3,10].

Oco00eHHO aKTyalbHBI MPOOIEMBI, CBSI3aHHEIC C TIPUMe-
HEHHEM IUTAaCTHHOYHBIX MTPOTE30B Y OOIBHBIX C TIOTHBIM
OTCYTCTBHEM 3y0OB. DTH IPOTE3bI BBUAY KOHCTPYKTHB-
HBIX 0COOCHHOCTEH BBI3BIBAIOT MPOTE3HBIH CTOMATHUT
— BOCITIAQJICHUE CIM3HMCTOM, CBSI3aHHOE C BIUSHUEM Ha
Hee 0a3mca MmIacCTHHOYHOTO mpore3a. Cpenam Takux
HETaTUBHBIX (PAaKTOPOB: U3MEHEHHE TEMIEPATYPHI MOJ
0asmcoM (Tak Ha3bIBA€MBIH «ITAPHUKOBBIA AP DHEKT?),
TpPaBMHPOBaHHE MEPEXOAHON CKIIaIKM KPAsIMH ITPOTE30B,
HEECTECTBEHHAs Iepeaada )KeBAaTEIbHOTO JAaBICHUS
[6,14].

JleyeHne MPOTE3HOTO CTOMATHUTA MPOBOIUTCS IO pas-
JIMYHBIM METOANKAM; B MOCIETHHUE TOIBI UX KOJINIECTBO
moctostHHO Bo3pactaeT [11,12]. Cpenn Hanbomnee yIoOHBIX
JUIS TIALUEHTA, JOCTYIHBIX U 3 ()EKTUBHBIX CIEAYET BHI-
JETUTH TPUMEHEHHE TelIei U Maces JeUeOHBIX PACTCHHMH,
TIPUMEHSIEMBIX MAIINEHTOM B IEPBBIE MECSIIBI ITOTB30BAHNUS
CHEMHBIM TIpoTe3oM [9].

OnHako, MPUMEHEHHUE TeJIel OCIOXKHSACTCS OTCYTCTBUEM
METOJUKH, I03BOJISIIOIIEH BO3/1€CTBOBATh Ha CIM3UCTYIO
MIPOTE3HOTO JIOXKA JIOKAITFHO W JUINTEIhHOE BpeMs [4].
Hanecenne Ha BHYTPEHHIOIO TOBEPXHOCTDH MPOTE3a TeIst
HapymIaeT ero (PUKCaIuio, yCIoKHsIET TOJIb30BaHNE TIPO-
Tte3oM. Hamu pa3paborana MeTonnka MOATOTOBKH BHY-
TpEHHEH MOBEpXHOCTH 0a3Mca NP N3TOTOBICHUH IIPOTE3a,
TI03BOJISTFONIAs YAEPKHUBATH JIEKAPCTBEHHOE BEIIECTBO IO
MIPOTE30M, HE HapyIIas ero (ukcarwo [7].

Hcxons U3 BBILICH3IIOKEHHOTO, [ENbI0 HCCIICTOBAHUS
SIBIJIACh Pa3paboTKa GOPMEI pe3epByapoB JICKapCTBECHHO-
TO BEIIECTBA IS yACPKAHMSA PACTHTEIBHBIX Macel IOx
0a3mcoM mpoTesa.

Marepuan u MeTobl. CTCHIOBBIC HCCIIEA0BAHUS TPOBO-
TUITNCH Ha 00pa3max MoTMMeTHIMeTakpriara. [ pymnmoi
CPaBHEHUSI CITYXXWJIH TJIaJKNE TUIACTUHBI U3 TTOMTUMETHII-
kpunata (puc. 1).

© GMN

Puc. 1. Iaokas nracmuna uz nonumemuimemaxkpuiama

B ncciiejoBaHIM HCIIONB30BAIINCH ABE TPYIITH IUTACTHH U3
TIOJIMMETHIIKPHJIATA C YIIIyOIEHHSMH Ha OTHOH CTOPOHE B
BHJIC KBaJIpaTa cO CTOPOHAMHU 2 MM U TIIyOWHOW KaHAJIOB
— 1 MM (puc. 2). TpeTpio TPyMITy COCTaBWINA SKCIIEPH-
MEHTAJIbHBIC TUIACTHHBI C POMOOBHIHBIMHA HACEUYKaMH, C
aHAJIOTUIHBIMA TIapameTpamu (puc. 3).

Puc. 2. [Tnacmuna u3z noaumMemuimemakpuiama ¢ Ked-
Opamuotl cemxou

Puc. 3. Ilhacmuna u3z noaumemuimMemakpuiama ¢ pom-
006UOHOI cemKOll
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OCHOBHBIM ITOKa3aTesIeM MPOYHOCTHU JI000r0 Marepuaia
SIBJIACTCS IPEEI IPOUHOCTH (G, ), KOTOPBIA COOTBETCTBYET
paspy1ieHHo Matepuaia. OueBHIHO, UTO JJIs 0OeCTIeueHUs
MIPOYHOCTH TeJla HEOOXOIUMO, YTOOBI BO3HUKAIOIINE B HEM
paboune (pacueTHbIC) HAMPSDKCHUS ObUTH MCHbIIE, YeM
nipezien npoynoct. OHAKO, eciii pabo4yre HarpsHKSHUsI
OuYeHb ONMU3KH K MpeneabHBIM 3HaYCHUSIM (MyCTh Jake
MEHBIIIE [0 3HAYEHUIO), TO MPOYHOCTh TeNa WU KOH-
CTPYKIMM FapaHTUPOBaTh Hemb3s. [loaToMy mpu pacuere
Ha IPOYHOCTH paboune (pacyeTHbIC) HAPSKESHUS CPABHU-
BAaIOT HE C MPEJENbHBIMU, a ¢ JonmycTuMbIMU [G]. [Ipenen
npouynoctu marepuana ¢ =120 MIla. [{na mmactmaccsl
(monmuMeTHIMeTaKpuiaTa) MPUHUMAETCS JOMYCTHMOE
Hanpsbkenue [6]=60 Mmna.

3a pomyctumsblii nporu6 npunumaercs [f]=[{]=L/100
rape L — Oonbpurasg cTopoHa ONBITHOrO oOpasma
[L]=22/100=0.22 mm.

DakTUUECKUI TPOTUO B pealibHBIX YCIOBHSX HE SBISIETCS
IIOCTOSIHHBIM U 3aBUCUT KaK OT TEMIIEpaTypbl CPelbl B
TEeKyLIMl MOMEHT BPEMEHHU, TaK U OT IOKa3aresel Iua-
CTUYHOCTHU Marepuaia, OlpeneasieMOd MEXaHUYECKUMU.

Pacyer onbITHOTrO 0Opasiia Ha CTaTHYECKYI0 Harpy3Ky paB-
HyI0 2 KI/cM? TIPOBOUJIM C YUETOM IIIONAH HHIEHTOpA
S=2 MM? 1 NPUKIIaJ6IBAEMBIM YCHIINE UCTIBLITATENLHOM Ma-
mHoM (1) Harpy3ka, AeMcTByIOMIast B IEHTPE MIACTUHKH
oyner pasHa F = 0,4H.

q=2_3;(1)

I[J'IH peuicHuA 3aJa4 METOJO0M KOHECYHBIX 3JICMCHTOB HEC-
00XOIIMO BCIO KOHCTPYKIIMIO IIPEJCTABUTh B BHJIE HA00Opa
KOHCUYHBIX 3JICMCHTOB! CTep)KHefI, TPEYTOJIbHBIX U Y€ThI-
PEXYTOJBHBIX IUTACTHH, NAPAJIIICIICTIUIICIOB, COCAMHCHHBIX
MeXJly coOOH B y3max.

[Ipomecc co3gaHus KOHEUHO-3IEMEHTHOW MOJAETH KOH-
CTPYKIIMHM B COBPEMEHHBIX KOMITBIOTEPHBIX MpOTpamMmax
aBTOMAaTH3UPOBaH.

OcHoOBHas 3a[1a4a CBOJHMIIACH K TOCTPOCHUIO TBEPAOTEIb-
HOW MOJeNI KOHCTPYKIIMU, IPAaBUIBHOMY BBIOOPY THIIOB
KOHEUHBIX 3JIEMEHTOB U 3aJaHUI0 MCXOJHBIX JaHHBIX
- Harpy30K, T'PaHUYHBIX yCJIOBUH, CBOMCTB Marepuana u
Jnpyrux (aktopoB. st 3TOro MCroab30BajIl KOMILIEKC
Ansys, MaTeMaTU4eCcKoil OCHOBON KOTOPOTO SBIAETCS
MKD u KoTOpBI MO3BOISAET pellaTh yKa3aHHbBIC 3a/1auu
MIPAKTUYECKH BO BCEX MHKEHEPHBIX MPHIIOKEHUAX. B pa-
00Te MCIOJIB30BAIM MaTEMaTHUECKHUI arapar MeXaHHKH
nedopMupyeMoro TBEpAOro Tejia U OCHOBHBIE 3aBUCHMO-
¢t Teopuu ynpyroctu [13].

PesyabTarhl u nx odcyxknenne. CBOI OCHOBHBIX YypaB-
HEHHH MEXaHUKHU — 3TO COBOKYIMHOCTH TpeX IPyMIl ypaB-
HEHUH: CTAaTHYECKUX, TEOMETPHUYECKUX U PU3NIECKUX:
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Cmamuuyeckue ypasnenus. B oty rpynmy Bxoasar aud-
(depeHInanbHble YpaBHEHUs PaBHOBECHS BHYTPH Teja
- ypaBHeHue HaBbe (2) 1 yCIOBHUS HA TTOBEPXHOCTH - CTa-
TUCTUYECKHE TpaHUUHbIe yciaoBus (3).

day
dx

Sray 4 Boy 4 Oty Ly _
et S+ Y =0p (2)

e T G
ay az

Btz |, OTzy daz i
e +Z=0

gl+Tym+1,n—X=0
Tyl+tam+r,.n-¥=0;(3),
0

Tl+t,m+aon—2

rae X, Y, Z — 00beMHbBIC CUJIBI; — CHJIBI HA TOBEPXHOCTH.

Teomempuueckue ypasnenus - 3170 ypaBHeHue Kormn,
yCTaHaBJIMBAIOIIEe CBsI3b MEXKY Ae(opMalisiMu 1 Tiepe-
MeleHusIMH (4) 1 ypaBHEHHsI COBMECTUMOCTH Jiehopma-
1IUH, Ha3bIBaeMble yacTo ToxaectBamMu CeHn-Benana (5).

L _au v
&= ax’ ny i ay dx

av av . aw
£ =— = 4
= g sy Tigs 18
1 o aw _aw au
Z_az‘}’zx_ax 8z

8%, 0%y Oy

ay® RS dzdy

0%, | 0%2; | 8%y

9z8 = dx®  dzdz

aﬁzy 3%, 6zyyz

8z? ay? dydz
L (ﬁﬂ vz _ &) _ 20%
dx dz ay ax ) dydz
8 (ayxy o a"ixsz Byyz) _ 23%y
ay az ay dx dxdz
2 ( sy Ovaz M) = 20%
az \ az ay ax ) dxdy

(5)

Qusuueckue ypagHenus - 3T0 ypaBHEHHs 000OIIEHHOTO
3akoHa ['yka B npsimoit ¢popme (6), wiu B dopme Jlsme
(obpatnas popma) (7).

o= [0 = uloy o)l = 2
Ey =% [0y — u(ay +0)] Vez = % ©
e =g o o+ o)pe = 2

o, = 2Gg, + 14, 1.y = GYyy,
(J'y = ZGSJ, +AA, Txz = G}’xz (?)-
0, = 2Ge, + A4, 1., = Gy,

G
rTme A=, +g,+¢ p L
S LR AL 1-2u

VpaBuenus (4-7) comepkar 15 HEM3BECTHBIX: IIECTh Ha-
NpsDKEHNH, ecTh ieopMaluii u Tpu nepemertenus. s
UX OnpeseseHns nmeeM 15 ypaBHEHUi, To eCTh ¢ MaTeMa-
THUYECKOM TOUKH 3pEHHS 331aua MOXKET OBITh pellIeHa ITyTeM
MHTETPUPOBAHUS 3TUX YPAaBHEHUH IIPU YIOBJIETBOPEHUU
TPAHUYHBIX YCIOBUH.

B 3aBucuMOCTH OT TOr0, KAKUE BEIIMYUHBI IPUHUMAIOTCS
B Ka4E€CTBE OCHOBHBIX HEU3BECTHBIX, PAa3/IN4AIOT PEILICHUS
B HaNPSDKEHUSIX, TIEPEMEILICHUSIX ¥ CMeLIaHHoH (opme.
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[Ipu rccneqoBaHUM B IEPBOH IPYTINE UCCIIECAOBAHUS IPO-
BOAMJIN HAa TNajakoil miacTuHe. McxonHble mapameTphl
CIEyIOUIHe:

- TOJIIIMHA TUIACTUHBI 0=2 MM;

- ko3 durment Ilyaccona p=0,25;

- Moaynb ynpyroctu E=2770 Mna;

- ra0apuTHBIN pa3Mep OOJIBIICH CTOPOHBI A=22 MM;

- rabapuTHBIA pa3Mep MEHbIIICH CTOPOHBI cTeka b=21 MMm;
- IJIOTHOCTb TUIaCTUHBI p=1190 Kr/cMm?.

I'paHu4HBIC yCIOBUS — MEHBIINE CTOPOHBI OMBITHBIX
00pas1oB 3aKperuIeHbl IIAPHUPHBIMU OIopamu (puc. 4).

PacuerHas cxema

Puc 4. Pacuemnas cxema naacmumsl u3 akpuiosou niacm-
Maccel

B cpesnHHOM y3Jie IACTHHBI IPUIOKEHA BEPTUKATIbHASL
Harpyska q=2 xr/cm? (F=0,4 H).

MakcumasbHble BEpTUKAIBHBIE TIEPEMEICHUS COCTaBUIIN
A 0,000316 MM (puc. 5). MakcumasbHbIe pacyeTHbIC

Makc

HanpsbkeHus: cocraBuin 6=0,258 Mna (puc. 6).

AN

HODRL SCLUTICN
5IEp=]

s =]
el
o lavay
REYS=D
ot =, 316E-03
N =-,3162-03

- 316E-53 = T4EE-L3 = 1TEE-03
=, J810-3) —.211E-3)

= 1058-23

- 351E-04
= J41E-0) =704 2

Puc. 5. Mamemamuueckas mooenv 6epmuKkaibHblX Ha-
2pY30K (MM)

[Tpu mMoxenupoBanuu 2-ro BapuaHTta (IIACTUHA aKPHJIIO-
BOI IJIacTMacchl C HAHECEHHEM Ha OJHY IOBEPXHOCTh
KBa/IPaTHOM CETKN) TPAaHUYHBIE YCIIOBHUS M CBOMCTBA MaTe-
puana ObIIM Takue ke, Kak U B IepBOM Bapuanre (puc. 7).
MakcumasbHble BEpTUKAIbHBIE TIEPEMEIICHUS COCTaBUIIN
06=0,000679 MM. MakcumabHbIC paCUCTHBIEC HAPSHKECHHS
cocraBuiu A=0,187 Mma (puc. 8).
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WoSAL SOLUTION m
STEFal v

=z =) =

ThE=l

sy (R7T

oot =, 236804
oo =, #0EE-2
mo = 23508

; 1893 AT ~TETE
AT 42748 100837 L3808

+BIRE-D3 N-L1420

Puc. 6. Mamemamuueckas mooens 6epmuKaIbHbIX HANPSL-
orcenuti no eunomese I'yoepa-Museca

AN

-~ TIE-04
- 345803 35080

-, ETHE-03 - 527E-00
= 833003

TEL-!

) 7] - THE-0Y
- 43000 =:00E-03

Puc. 7. Mamemamuueckas mooeinsb 6epmuKaibHbIX HANPSL-
JlceHull y naacmun 2 eapuanma, Mm

AN

WODAL SCLUTION
TEPL
0B =l
TiME=1
L 1AVE)
X w ETRE-0F
oot = 187428

T B

-] «041651 083301 1
- UEEEE 062476 104127

Puc. 8. Cxema sxsusanenmuulx HanpsajceHutl no 2unomese
Tybepa-Museca 6o emopoti epynne ucciedosanuii

2 186622
2385777

187438

[Tpu MOENUPOBAHUKM HATPY30K C TPETHUM BapUAHTOM
IUTACTUH - C POMOUYECKOM CETKOW, rPaHUUYHbIE YCIOBHS
M CBOMCTBA MaTepraja ObUIH aHAJOTHYHBIME PACUETaM C
[JIaJIKUMU IUIACTUHAMH - 1-i BapuaHT (puc. 8).
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MakcumasbHble BEpTUKAJIbHBIE TEPEMEICHUsI COCTABUIIN
A=0,000721 MM. MakcuMasbHbIC pacdeTHBIC HAMIPSKCHUS
coctasuin 6=0,117859 (puc. 9).

AN

WOTAL SCLuTICu
5EFL
sun =1

oY {&v3)
RSYS=3
o = 71E-03
R ==, 721E-03
nex = 4E64E-05

- 72E-53 - SOE-£3 = MHE-0) 3 - 337E-01 = THOE-04
E4IE-03 = ATHE-03 = JM8E-00 = 1870 245408

Puc. 9. Cxema sepmuxanvnulx nepemeujeHull y naacmun
mpemuetl 2pynnwl, Mm

W3 pe3ynbsraroB ucciaeOBaHUN BUJHO, YTO YCIIOBUS IIPOY-
HOCTH U ’KE€CTKOCTU BBIIOJIHSAIOTCS /ISl PACUETHBIX MOJIEIICH
(tabmua). HanmeHbIive 3HaYCHS HATIPSDKSHUH BO3HUKAIOT
B IUTACTHHE C POMOUYECKOM CETKOM, OHHU Ha 54%) MEHBIIIC, 4eM
B IVIaJIKOM IutacTuHE ¥ Ha 37% MeHbIIIE, YeM B IUIACTHHE C
KBaJIPaTHOM PeIIeTKOH (TPOYHOCTHBIC XapaKTePHUCTUKU HaH-
JIy4IlIke y TUTaCTHHBI C POMOMYECKON PEILIETKOM ).

OKBHBAJICHTHBIE MIEPEMEIICHHS Y IUIACTHHBI C poMOunye-
CKOM PELLETKON Ha MOPAJI0K MEHBIIE, YEM Y INIaJAKOH Ij1a-
CTHHBI U Ha 5,8% OO0JIbIIIe, YeM Y IJIACTUHBI C KBAIPATHON
PELIETKOM, UTO I103BOJISIET CYIUTh O XOPOLLUUX [10KA3aTeIIAX
TUIACTUYHOCTH KOHCTPYKLUH C POMOMUYECKOM PEHIETKOM.

[TonyueHHBIE pe3yabTaThl PAcUeTOB MO3BOJIAIOT 3AKIIO-
YUTb, YTO MPCAJTOKCHHAA HAMU KOHCTPYKIHA MTO3BOJIACT
9KPaHUPOBATh CIU3UCTYIO 00O0JIOUKY IMOJIOCTU PTa OT He-
TaTUBHOTO BJIMSHUSI MaTepuaja aKpuiIoBoro 0asmca mpo-
Te3a 3a CYeT MPUMEHEHHs JIeTI0 aMapaHTOBOro Macia 6e3
yxyamenus pukcanuu nporesa [8].

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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CpaBHUBas NOJTY4YSHHBIE PE3YJIbTAThl C AHAJIOTUYHBIMH
METOJaMHU pPEIIeHHs 3TOW MpoOJIeMbl 3a MOCIeIHUE
roasl [1,2,5] oTMeuaeM siBHBIE NMpEHMYIIECTBA Mpe.-
naraemo# metonuku. Tak B padbore ['enkopoit H0.A.
[2] nns mpoduIAKTHKM BO3ZHUKHOBEHHUS MPOTE3HBIX
CTOMAaTHUTOB MpejiaraeTcs HaHecTH ToHKu# cinoit (0,05
MM) 3MOKCHHOTO JIaKa, Wik 00paboTaTh MOBEPXHOCTh
H-0yTrinoBbM 3UpoM yKCYCHOI KUCITIOTBI. ABTOPBI TaK-
K€ MTPeJIaraloT BBOANUTH B COCTaB 0a3MCHOM MIACTMACCHI
pasnuyHbIe JeueOHbIe CPeACTBa: CKIAPHOI, JTHOpUIAT
OKOIHHKA, E-aMUHOKAIPOHOBYIO KUCJIOTY, & TaKXe I10-
JMMEPHU3aLNI0 aKPUIIOBOH MJIaCTMACChI B TPUCYTCTBUU
MOJUBUHHUIIOBOTO CIUPTa U HACHIIIEHUE TPOTE30B JIH-
sonumoM [5]. OgHako BO BceX MOAOOHBIX METOIUKAX
BBIXOJ1 JIEYeOHOro BELIECTBa MPOMCXOJUI B TEUCHHE
5-14 nHeii, 4TO HEJOCTATOYHO IS MPODUITAKTUKH BO3-
HUKHOBEHUSI IIPOTE3HOr0 cTOMaTHTa. BBIXO] BelecTBa
SIBIISIETCSI HE JJO3UPOBAHHBIM, 3aTPYIHSIET F’UTUEHY MTPO-
te3a. [loBepXHOCTh MPOTE30B HEKOTOPHIMH aBTOpaMH
9KPaHUPOBAJIACH CMECHIO BOCKOB 3()MPOMACIINYHBIX pac-
TeHuil (mwandes, J1aBaH/bl, pO3bI), TOKPBITHEM 30JI0TOM,
cepeOpoM, HUTPUTOM THTaHa U Ap. OHAKO yKa3aHHBIC
METO/IbI UMEIOT TOT )K€ HEJ0CTAaTOK. Bce KOMITOHEHTHI,
KOTOpPbIE BHOCSTCS B COCTAB IJIACTMACChI, HEYCTOWYHBBI,
OBICTPO Pa3pyIIAIOTCS U TPEOYIOT ITOBTOPHOI'O 4aCTOTO
HaHeCeHUs.

BriBoabl. bazuc ¢ pomOuueckoil pemeTkoll Ha MoBepx-
HOCTH, 00J1a/IacT HAWITYUIINMH [TOKa3aTeIsIMU 110 Hampsi-
JKEHHO-/1e()OPMUPOBAHHOMY COCTOSTHHIO B CPaBHEHHHU C
JPYTHUMH pacCCMOTPEHHBIMU MOZICIAMH (ITIaAKas INIaCTHHA,
MJIaCTUHA C KBAJPAaTHON PEIIETKOMN).

Paspaborannas MeTonuka MOAH(GHUIIMPOBAHHOTO Oa3uca ¢
NpUMEHEHUEM aMapaHTOBOTO MAaclia MO3BOJSECT TOOUTHCSI
ITOJTHOT'O BBI3JOPOBJICHUA MAIIMCHTA U MOJIHOI'O YCTPAHCHUSA
TPaBMATHYECKOTO 3TOJOTHUECKOTO (haKTOpa MPOTE3HOTO
CTOMATHTA;

- CeTka BOCIIPOM3BOIUT aHATOMUYECKYIO CTPYKTYpY HeOa,
He BJIMsIeT Ha (PUKCAIMIO U CTAOMIIN3AIIMIO TPOTE3a;

- [Ipumenenue BHICOKOI(PHEKTUBHOTO aMapaHTOBOTO

Tabnuya. Pesynomamei npogedennvix ucciedo8anuili o paciemuomy HanpsdCenuIo U 6epmuKaIbHOMY nepemeuyeHuio

JdonycTumoe 3HaYeHHUe

PacuerHoe 3HaueHne HANPAKEHUA U NepeMelleHUu s

3akJ/ioueHnne

HANPSKeHUs
I'magkas mactuHa
6=0,25805 MIla
A=0,000316 MM
KBanpaTHas ceTka
60 MIla OKcIutyaramys BO3MOKHA

0=0,187 MIla
A=0,000679 mm

PomMmOnueckast ceTka
6=0,1178959 MIla
A=0,000721 mMm
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MacJia, coxepxkainero 8% ckBajeHa, yaydliaeT paboTy
KEJyJOYHO-KUIIEYHOI0 TpaKTa U 0o0Iliee COCTOSHUE
OpraHu3Ma.
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SUMMARY

PHYSICAL AND MATHEMATICAL GROUNDS
LANDFORMS BASIS PLATE DENTURES WHEN
APPLYING THE COMPLEX METHOD OF PREVEN-
TION OF PROSTHETIC STOMATITIS

Zverkhanovsky A.
Odessa National Medical University, Ukraine

Objective - to develop the form of the drug reservoir to
hold the vegetable oils under the basis of the prosthesis.
The research was conducted on the Bench PMMA samples.
The comparison group consisted of smooth plate PMMA.
Two study groups were PMMA plates with grooves on one
side of a square with sides of 2 mm and depth of channel - 1
mm. The third group consisted of the experimental plate
with diamond-shaped notches with the same parameters.
The lowest value of the stress in the plate having a rhom-
bic grid, they are 54% less than in the smooth plate and
37% less than in the plate with a square lattice (the best
strength characteristics in a rhombic plate with grille).
Equivalent move from the plate with a rhombic lattice is
less than an order of magnitude than that of a smooth plate
and by 5.8% more than at the plate with a square lattice,
which indicates good performance design plasticity with
rhombic grid. Basis with the rhombic lattice on the surface
has the best record on the stress-strain state in comparison
with other models considered (smooth plate with a square
lattice plate).

Keywords: PMMA, strength, ductility, prosthetic stomatitis.
PE3IOME

OU3NKO-MATEMATHYECKOE OBOCHOBAHUE
®OPMBbI PEJIBE®A BASUCA IINIACTUHOYHOI'O
MPOTE3A ITPU IPUMEHEHUH KOMILIEKCHOM
METOAUKHU IMPO®UITAKTUKHU ITPOTE3HbIX
CTOMATHUTOB

3BepxaHoBckMii A.A.

Ooecckuil HAYUOHANbHBIL MEOUYUHCKUL YHUSepCcumen,
Vkpauna

Llens uccienoBanus - pa3paboTka GopMbI pe3epByapoB
JICKApCTBCHHOI'O BEIIECTBA 1A YACPKaHUA PACTUTCIIbHBIX
MaceJ 1oz 0asucoM mporesa.
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CTeHJOBbIe UCCIICNOBAHUSA IPOBOJMINCH Ha 00pasuax
HOJIMMETWIMETaKkpuiara. [ pynnoil cpaBHEHUs CIIyKUIH
IVIaJIKHE IUIAaCTUHbI U3 OJIUMMETUIKpUiIara. J[Byms rpymnma-
MU HCCIIE/IOBAaHU OBbUIH IJIACTHHBI U3 MTOJMMETUIIKPHIIaTa
¢ yIyOIneHUsAMH Ha OJHOH CTOpOHE B BHJE KBaapaTa co
CTOpPOHaMH 2 MM W IIyOWHOH kaHaioB — 1 mMm. TpeTbio
IPyIILy COCTaBUIIU KCIIEPUMEHTAIIbHBIEC IUIACTUHBI C POM-
OOBHHBIMU HACEYKAMH C aHAJOTUYHBIMH MapaMeTPaMH.

HaumMenpmive 3HaueHHUs1 Halps)KEHUU BO3HUKAIOT B
IJacTHHE ¢ poMOMYecKkoi ceTkoi, onn Ha 54% MeHb-
1Ie, YeM B IJIaJKOU macTuHe U Ha 37% MeHbIIe, YeM B
IIJJACTUHE C KBaJpaTHON pemeTKoll (IPOYHOCTHBIE Xa-

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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PAKTEpUCTHUKH HAWTYYIIINe y INTACTHHBI C pOMOMYECKOI
peuIeTkoil). DKBUBAJICHTHBIC MIEPEMEIICHUS Y TITAaCTHHBI
¢ poMOHYECKOH pemeTKoi Ha MOPSAJ0K MEHbIIE, YeM Y
[JIAJKOM TIaCTHHBI U Ha 5,8% OoJiblile, YeM y MIacTh-
HbI C KBaJAPAaTHOM PELIETKOH, YTO IO3BOJSAET CYIAUTH O
XOPOILINX MOKA3aTeNIsAX MIACTUYHOCTH KOHCTPYKIUHU C
POMOUYECKOH peIIeTKOM.

basuc ¢ poMOHuecKoii pemeTKoi Ha MOBEpXHOCTH, 00Ia-
JIaeT HAWJTYYIIMMH TIOKA3aTeJIIMU 110 HANPSHKEHHO-ePOop-
MUPOBAHHOMY COCTOSAHHIO B CPAaBHCHUU C JPYTUMH pac-
CMOTPCHHBIMH MOJICTIAMU (FHaZ[Kaﬂ IJIaCTHHA, IJIaCTUHA C
KBaJ[PaTHOM PEIIeTKOM).
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ULTRASOUND AND CT GUIDED THORACIC BIOPSY APPROACHES -
EFFECTIVENESS AND COMPLICATIONS

tAzrumelashvili T., *Mizandari M., 2Dundua T., *Magalashvili D.

YTbilisi State Medical University, High Technology Medical Center - University Clinic; ?Clinic Cortex, Thilisi, Georgia

Acquiring tissue for histopathologic diagnosis is an im-
portant step in the management of thoracic pathology, for
the correct diagnosis establishment and thus, for adequate
treatment tactics selection in clinical practice of oncol-
ogy, oncohematology, phtysiatry etc. There are several
alternative methods of obtaining tissue samples from tho-
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racic lesions for hystopathological analysis. These include
surgical techniques such as thoracotomy, video assisted
thoracoscopy (VAT), cervical mediastinoscopy and anterior
mediastinotomy; needle biopsy techniques such as trans-
bronchial needle biopsy and endoscopic ultrasound-guided
fine needle aspiration biopsies [6,7,9].
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Percutaneous needle biopsy of thoracic pathology has
gained popularity showing a good accuracy with a less in-
vasive procedure [1,3,11,12,15,17]. Percutaneous thoracic
biopsies are usually performed with computed tomographic
(CT) and ultrasonographic (US) guidance because these
modalities allow precise localization and documentation of
the biopsy needle and target lesion. Percutaneous transtho-
racic needle biopsy performed with image guidance allows
access to virtually all mediastinal regions, including those
that are inaccessible with mediastinoscopy, transbronchial
biopsy, and endoscopic US—guided biopsy. However, the
presence of major vessels, bones, the lung, and the trachea
often precludes a direct approach to thoracic lesions. A ma-
jor limitation of this technique is the risk of pneumothorax;
another limitation of this approach is that a negative needle
biopsy result does not definitively rule out malignancy and
may require a repeat biopsy or mediastinoscopy for further
evaluation, especially in patients with lung cancer. All
above mentioned makes the thorough selection of maxi-
mally adequate puncture site and biopsy needle path critical
from the point of view of adequate material obtaining and
procedure safety [2,4,5,8-10,13,14,16,18].

The purpose of the paper is to present our experience of
ultrasound and CT guided thoracic biopsy approaches re-
garding procedure effectiveness and complications.

Material and methods. 398 Image guided percutaneal core
biopsy procedures of thoracic pathology (mediastinum,
lung, pleura, bone and soft tissue) has been performed to
380 patients, In 18 cases the repeated biopsy procedure has
been performed as the obtained specimen appeared to be
non-informative. According to imaging guidance type the
patients were subdivided in two main groups - US guided
biopsy (108 patients, 108 procedures) and CT guided
biopsy (272 patients, 290 procedures). All lesions were
categorized into three groups on the basis of size: up to 2
cm, from 2 to 5 cm, and larger than 5 cm. Tru-cut biopsy
device with 18 G and 16 G needles; in bone lesion cases,
when the “target” was located beneath intact cortex 14.5
G cutting-aspiration bone needle independently or coaxial
technique using 14.5 G needle to traverse the cortex, fol-
lowed by a tru-cut 18 G needle was applied. According to
puncture approaches patients were divided in two main
groups — transpulmonary approaches and extrapulmonary
approaches. Extrapulmonary cases were subdivided in
following groups: parasternal, paravertebral, suprasternal,
subxipoide, all intercostal (different lines) approaches,
transpedicular, sternal and costal approaches.

After consideration of the patient history and indications for
the biopsy, an informed consent is obtained from the patient
and the family. The consent should include the discussion
of the potential risks and benefits in details. The baseline
chest CT images are carefully reviewed and the procedure
is planned based on the size and location of the lesion.
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Sedation and intravenous analgesic medications are usu-
ally not required with the liberal use of chest wall local
anesthetic.

The biopsy site was finalized, obtaining the CT or US image
deciding the approach to the lesion, avoiding critical anatomic
structures. Using US or CT guidance needle entry site on the
skin is marked. The patient is prepped and draped in a sterile
fashion. As the needle tip is advanced, local anesthetic is in-
jected. The patient is informed to notify the physician if pain
is experienced, but to expect to feel pressure.

Extrapulmonary approaches.

Parasternal approach is usually performed with CT guidance.
However, US guidance can also be used for biopsy of anterior
mediastinal or lung lesions that extend to the anterior paraster-
nal chest wall. US is the most often used imaging modality
for accessing the peripheral, pleural-based lesions producing
acoustic window as ultrasound beam does not pass through
air. The advantages of US guidance include the real-time,
continuous monitoring of the needle during advancement
and sampling; the availability of oblique needle paths; and
the ability to perform the biopsy at the bedside of critically ill
patients or to have patients with dyspnea who cannot tolerate
a supine position in semi-sitting positions during the biopsy.

In the parasternal extrapulmonary approach, the needle is
inserted either directly to the lesion which is adjacent to the
chest wall or lateral to the sternum and advanced through
the parasternal muscles and mediastinal fat into the target
lesion. CT scans are obtained between incremental needle
advancements to check the trajectory of the needle and en-
sure that the internal mammary vessels are not in the needle
path. The internal mammary arteries and veins are located
on either side of the sternum, approximately 1.3 cm from
its edge; the arteries are usually situated lateral to the vein.
However, there can be significant variation in the position of
the vessels, and the distance from the edge of the sternum
can range from 0.42 to 1.66 cm for the medial vessels and
from 0.98 to 2.42 cm for the lateral vessel. Three internal
mammary vessels (two veins and one artery) can be seen
in approximately 20% of patients. These vessels can be
easily identified on the CT scans of most patients, even
without intravenous administration of a contrast medium,
and should be looked for when planning the needle path
for a parasternal biopsy. Injury to the internal mammary
vessels can be avoided by selecting a path that passes im-
mediately adjacent to the sternum and medial to the vessels.
Alternatively, if the lesion or mediastinal fat is in contact
with the anterior chest wall lateral to the internal mammary
vessels, the needle can be advanced lateral to the vessels.
When extrapleural parasternal contact is lacking in patients
in the supine position, lateral decubitus positioning may
occasionally shift the mediastinum laterally and bring the
lesion or the mediastinal fat into direct contact with the
parasternal chest wall. special technique (hydrodissection
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or artificial pneumothoracx) is used to displace the pleura
and/or lung. In case of hydrodissection it is achieved by
saline injection in mediastinal fat using puncture needle,
positioned there by CT guidance - thus, the lung tissue is
pushed away from needle trajectory by bulging saline. In
cases of artificial pneumothorax pleural tube was placed
before the procedure for lung tissue controlled collapse; it
enables the biopsy device to pass extrapulmonally so that
after biopsy air aspiration and tube withdrawal there is no
risk of pneumothorax. For a US-guided extrapulmonary
parasternal biopsy, the parasternal access window should
be large enough to allow space for the transducer face and
for simultaneous needle placement. Because of the small
size of the access window, a small-footprint transducer is
used, and a frechand technique is preferred over needle-
attachment guides. It is essential to identify and avoid the
major mediastinal vessels including the internal mammary
vessels; if needed, color Doppler imaging can be used for
this purpose. The parasternal approach is appropriate for
biopsy of an anterior or middle mediastinal lesion when
the lesion itself or the intervening mediastinal fat is in
direct contact with the anterior chest wall, lateral to the
sternum. Although the parasternal approach is used mostly
for needle biopsy of prevascular lesions or masses in the
aortopulmonary window, it can also occasionally be used
for pretracheal or paratracheal lesions or lung lesions adja-
cent to the chest wall. The needle can be advanced between
the major vessels for biopsy of pre- or paratracheal lesions
that do not extend up to the anterior chest wall.

[Tt 0.0

Pict. 2. Biopsy device is in the “target”
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Paravertebral puncture can be used for mediastinal, lung
and bone lesion using extrapulmonary pass. For mediastinal
lesions paravertebral approach, the patient is placed in the
prone or prone oblique position; a lateral decubitus posi-
tion can be used in patients who are unable to lie prone.
The needle is advanced immediately lateral to the vertebral
body between the endothoracic fascia and the parietal
pleura. The endothoracic fascia, located outside the pari-
etal pleura, lines the walls of the thorax and merges with
the prevertebral fascia posteromedially. In some patients,
the paravertebral extrapleural space may be wide enough
to allow needle biopsy without traversing the pleura. The
paravertebral approach allows access to posterior medias-
tinal lesions and is used mostly for biopsy of subcarinal
lesions from the right side. Occasionally, a saline injection
may cause sufficient displacement of the descending aorta
to allow retroaortic access from the left side for biopsy of
subcarinal, periesophageal, or left paratracheal masses. The
right paravertebral approach can also sometimes be used
for accessing middle mediastinal lesions located in the pre-
or paratracheal spaces. However, in most patients, special
teqnique (hydrodissection or artificial pneumothoracx)
is used to displace the mediastinal parietal pleura to gain
extrapleural access. lung lesions adjacent to the chest wall
or bone lesions also can be biopsied using paravertebral
extrapulmonary approaches.

Pict. 3. Costal approach

Pict.4. Biopsy device is in the “target”
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Using suprasternal approache both CT and US can be used
to guide mediastinal biopsies performed with the supraster-
nal approach. The major advantages of using US guidance
with this approach are its multiplanar imaging capability,
allowing use of combined angled approaches for needle
placement in the craniocaudal and mediolateral planes
(which would not be possible with CT guidance), and the
ability to continuously monitor the needle tip relative to
the lesion and the major vessels.

For US-guided procedures, a small-footprint transducer,
which permits easy placement in the suprasternal notch
and leaves enough room for simultaneous placement of the
biopsy needle, is necessary. A 3.5-MHz or higher-frequency
(5-7.5-MHz) transducer may be used, depending on the
depth of the target lesion from the suprasternal notch. The
patient is placed in a supine position with pillows under
the shoulder to keep the neck hyperextended. Because
of limited space, a freehand technique is preferred over
needle-attachment guides. Anterior mediastinal lesions
that are large enough to extend above the cranial edge of
the manubrium can be directly accessed. However, in most
patients, the lesions are hidden behind the sternum. In these
cases, the transducer is positioned in the notch and angled
downward to scan the mediastinum in various sagittal and
coronal oblique planes to locate the lesion and identify a
safe, avascular route for needle placement. The soft tissues
around the trachea and great vessels provide an adequate
acoustic window, and the large arteries and veins are ana-
tomic guides for orientation in the superior mediastinum.
For pre- or paratracheal lesions, the needle is advanced
between the vessels to reach the lesion. A subxiphoid ap-
proach can occasionally be used for biopsy of mediastinal
masses. Mediastinal biopsy with the subxiphoid approach
can be performed under CT and US guidance. With this
approach, the needle is inserted below the xiphoid process
of the sternum and is angled cranially. This approach al-
lows biopsy of anterior pericardial lymph nodes and other
pericardial masses. This approach can also be used for
biopsy of posterior mediastinal masses by advancing the
needle through the liver in a cranial direction. Sonography
performed with the transducer placed in the subxiphoid
region and angled cranially allows visualization of posterior
mediastinal lesions through the liver.

Performing thoracic bone lesions biopsy, patient position-
ing depended on the target lesion location, obtaining pre-
liminary images from above to below the lesion. Biopsy
was aimed at the most superficial and largest lesion. US
guided puncture used when lesion is adjacent to the chest
wall and has interrupted cortex. If the bone lesion has not
interrupted cortex or either with interrupted cortex but is
not located adjacent to the chest wall CT guidance should
be used.

On CT guided biopsies compartmental anatomy can be
clearly defined, and the exact course of a needle tract
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can be accurately planned to avoid entering uninvolved
compartments. CT also allows for better visualization of
lesions, lesions with a large amount of overlying cortex,
and deep-seated lesions with extensive overlying soft tis-
sue. CT-guided percutaneous biopsy has a lot advantages
performing spinal biopsy of not superficial spinal lesions.
If the lesion is in the vertebral body, a transpedicular or
paravertebral pathway is used. The transpedicular approach
is optimal for accessing centrally or posteriorly located
vertebral body and pedicle lesions. The pedicle provides
a safe passageway to the vertebral body. Parasternal ap-
proache is helpful for paravertebral soft tissue masses or
vertebral body masses; this approach also helps to keep the
needle away from the pleura and exiting nerve roots. Sternal
approach we used just for sternal lesions, In all cases of
presented material it was possible to find the through-soft-
tissue approach for any biopsy “Target” either by US, or by
CT guidance and there was no need to perform trans-sternal
passes. Extrapulmonary costal approach is used to access
the the rib lesions under US (in cases when the interrupted
cortex) or CT guidance (in cases of uninterrupted cortex)
using any line depending on target location.

Thoracic soft tissue lesions can be biopsied using US or CT
guidance. If the target can be visualized on US, It is better
to use US guided biopsy, otherwise CT guided biopsy can
be used. Thoracic soft tissue lesions might be accessed from
any line depending on the “target” location.

Transpulmonary Approach

Transpulmonary biopsies of mediastinal, lung and bone
masses are performed under CT guidance. The transpulmo-
nary approach for thoracic lesion biopsy allows access to
masses in various anterior, middle, and posterior medias-
tinal locations, in different location in lung and bone. This
approach is generally used for biopsy of lesions that are not
accessible with an extrapulmonary approach. The patient
is placed in the appropriate position for easiest access to
the lesion. The needle passes through the lung parenchyma
and two layers of visceral pleura.

CT permits planning a trajectory that minimize passage
through aerated lung, bullae, fissures or vessels and that
allows possible access to central lesions. In case of more
than one lesion is present, the more peripheral lesion is
chosen over a deep lesion because less lung will be tra-
versed, decreasing the risk of complications. A lesion in
an upper lobe is preferred over one in a lower lobe because
of less respiratory excursion in the upper lobes. All needle
movements and manipulations should be performed with
patient’s respiration suspended. When advancing the needle
into the subpleural region, it should be done in a rapid thrust
to avoid needle tip laceration to the pleura and to avoid the
needle slipping into the pleural cavity during breathing
later. Additionally, the patient is instructed to breath quietly,
remain motionless, and repeat a breath hold of a similar
size during needle manipulations throughout the procedure.
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The needle should be allowed to sway to-and-fro with re-
spiratory motion; not be held or fixed during respiration,
as this will lacerate the pleura with each breath. As needle
insertion is considered a dynamic process from skin to the
lesion, a short segment CT should be performed always to
verify the needle angle and tip position based on the last
scan. Different approaches on different lines are used for
transpulmonary biopsy and always should be chosen ap-
proach in which less lung tissue will be penetrated.

Pict.6. Suprasternal approach

Pict.7. Biopsy device is in the “target”

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

Results and their discussion. Adequate tissue material
was obtained at the first attempt in 380 (95.5%) cases; in
18 (4.5%) cases the repeated procedure was needed. all
repeated procedures were needed when the target size was
above 2-5 or >5 cm using CT guided biopsy and it was due
to tumor necrosis. The procedure was easily tolerated by
patients; No complications were detected after US guided
procedures; No repeated procedures were needed as the
first one enable to obtain the informative biopsy specimen.

Procedure related complication were detected in 48 ("12.1%
of all procedures) CT guided cases in total; among them in
35 (8.8 % ) cases pneumothorax, in 5 (1.3%) hemothorax
and in 7(1.8 %) hemophtisis was detected. Slight bleeding
along the needle pass with the hematoma formation was
detected in 1 (0.2%) case for soft tissue lesion. 47 (11.9%)
complications were detected on transpulmonary approach
cases and only 1 (hematoma formation — 0.2%) - on extra-
pulmonary approach. Biopsy effectiveness, complication
incidence and distribution according applied approaches
is shown in Table. Hemophtisis and hemothorax was self-
limiting in all cases. 23 pneumothorax cases happened to
be self-limited; in 6 pneumothorax cases aspiration was
needed, and in 6 cases - pleural drainage was required.
Focal intraparenchimal hemorrhage along the needle tract
is seen on immediate postbiopsy CT in all cases of trans-
pulmonary pass and required no treatment. In all cases of
presented material it was possible to find the through-soft-
tissue approach for any thoracic biopsy “Target” either by
US or by CT guidance avoiding the transsternal passe.

Occasionally using parasternal extrapulmonary approach,
the space between the lateral edge of the sternum and the
internal mammary vessels may be too small to allow safe
parasternal needle placement; so, the parasternal approach
has the potential risk of accidental puncture of the internal

Table. Pecutaneal core biopsy of mediastinum, lung, pleura, bone and soft tissue masses —
complication regarding approaches

US-108 Diagnostic
material obtained CT-290 (Diagnostic material obtained on first attempt in 272 cases, repeated biopsy was
on first attempt in needed in 18 cases
108 cases
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mammary vessels, which can occasionally result in sub-
stantial extrapleural and pleural hemorrhage.. Moreover,
the degree of contact between the mediastinum and the
parasternal chest wall may alter with breathing during the
biopsy procedure, precluding the use of the parasternal
approach or resulting in inadvertent transgression of the
lung or pleural space. Breathing can also cause a small
mediastinal lesion to move out of the biopsy plane. An
inadequate acoustic window and poor lesion visualization
can be problems when a US-guided parasternal approach is
used for mediastinal biopsy; thus, the use of this approach
is limited to biopsy even the large anterior mediastinal le-
sions. In addition, curvature of the anterior ribs or costal
cartilage may not allow enough space for the US probe
and the biopsy needle.

Osteophytes may preclude paravertebral extrapleural ac-
cess on paravertebral extrapulmonary approach. A narrow
intercostal space and the orientation of the transverse pro-
cess also may interfere with needle placement. Inadequate
mediastinal widening may result in inadvertent pleural or
pulmonary transgression. The paravertebral approach has
the potential risk of injury to the azygos vein, paravertebral
vessels, intercostal vessels and nerves, spinal nerves, vagus
nerves, and esophagus. An injury to the intercostal artery
may result in an extrapleural hematoma or hemothorax.
Rarely reported neural complications, such as vasovagal
reactions; intercostal neuritis transient Horner syndrome
caused by irritation or injury of the sympathetic ganglion
were not detected on our material.

Angled suprasternal approaches performed with CT guidance
by using a gantry tilt or semicoronal route, which require
excellent patient cooperation and quite time-consuming and
cumbersome triangulation method were not used on our cases,
as we succed to access the biopsy “targets” using just axial
CT or US guidance. An inadequate acoustic window is a fre-
quent problem with US guidance, limiting its use to biopsy
of anterior or middle mediastinal lesions located above the
level of the aortic arch. US detection of small lesions situated
immediately posterior to the sternum is also restricted.

Subxiphoid approach may not always be possible to inter-
pose the pleural fluid between the skin and the target lesion,
especially in the presence of pleural thickening and septa-
tions. The visceral pleura may be inadvertently punctured
when using an approach through the pleural space during
attempts to create an iatrogenic pneumothorax, resulting
in air leakage. Moreover, inaccurate placement of the blunt
needle outside the parietal pleura may result in dissection
of injected air into the extrapleural soft tissues.

Transpulmonary approach is generally used for biopsy
of lesions that are not accessible with an extrapulmonary
approach. It is mainly used for mediastinal and lung le-
sions which attempts should be made to avoid fissures,
emphysematous bullae, and major intrapulmonary vessels.
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In high risk patients with concomitant lung problem (severe
decrease of breathing surface, bullous emphysema), who
needed the lung to be traversed by biopsy device in order to
reach the “target” under CT guidance, the special preventive
techniques has been used - hydrodissection by saline injec-
tion or artificial controlled pneumothorax. Both techniques
allowed avoiding the lung tissue puncture, thus preventing
potentially very hazardous pneumothorax for these particu-
lar patients. In case of hydrodissection it is achieved by
saline injection in mediastinal fat using puncture needle,
positioned there by CT guidance - thus, the lung tissue is
pushed away from needle trajectory by bulging saline. In
cases of artificial pneumothorax pleural tube was placed
before the procedure for lung tissue controlled collapse; it
enables the biopsy device to pass extrapulmonally so that
after biopsy air aspiration and tube withdrawal there is no
risk of pneumothorax.

Conclusion:

On our material Percutaneous image-guided core biopsy of
thoracic lesions is an accurate and safe procedure, which
enables to get the tissue material from all thoracic compart-
ments. Procedure related complications were detected in 48
(12.1% of all procedures) CT guided cases in total; 47 (11.9%)
complications were detected on transpulmonary approach
cases and only 1 (hematoma formation - 0.2%) - on extrapul-
monary approach. The vast majority of complications should
be expected on transpulmonary approach cases. Ultrasound is
a “Gold Standard” for procedure guidance if the ‘target” can
be adequately imaged by this technique
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SUMMARY

ULTRASOUND AND CT GUIDED THORACIC
BIOPSY APPROACHES - EFFECTIVENESS AND
COMPLICATIONS

Azrumelashvili T., *tMizandari M., 2Dundua T.,
Magalashvili D.

Thilisi State Medical University, High Technology Medical
Center - University Clinic; 2Clinic Cortex, Thilisi, Georgia

Percutaneous needle biopsy of thoracic pathology has
gained popularity showing a good accuracy with a less
invasive procedure. The purpose of the paper is to pres-
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ent our experience of ultrasound and CT guided thoracic
biopsy approaches regarding procedure effectiveness and
complications.

398 Image guided percutaneal core biopsy procedures of
thoracic pathology (mediastinum, lung, pleura, bone and
soft tissue) has been performed to 380 (95.5%) patients.
In 18 (4.5%) cases the repeated biopsy procedure has been
performed as the obtained specimen appeared to be non-
informative. All repeated procedures were needed when the
target size was above 2-5 or >5 cm using CT guided biopsy
and it was due to tumor necrosis. No complications were de-
tected after US guided procedures; No repeated procedures
were needed as the first one enable to obtain the informa-
tive biopsy specimen. Procedure related complication were
detected in 48 (12.1% of all procedures) CT guided cases
in total; among them in 35 (8.8%) cases pneumothorax,
in 5 (1.3%) hemothorax and in 7(1.8%) hemophtisis was
detected. Slight bleeding along the needle pass with the
hematoma formation was detected in 1 (0.2%) case for
soft tissue lesion. 47 (11.9%) complications were detected
on transpulmonary approach cases and only 1 (hematoma
formation — 0.2%) - on extrapulmonary approach.

Percutaneous image-guided core biopsy of thoracic lesions
is an accurate and safe procedure, which enables to get the
tissue material from all thoracic compartments. The vast
majority of complications should be expected on transpul-
monary approach cases.

Keywords: thoracic lesions, percutaneous biopsy, US guid-
ance, CT guidance, approaches, complication.

PE3IOME

YPECKOXHAS BHUOIICUSA TOPAKAJIBHBIX
OBPA3OBAHMI C IOMOIIIBIO YJIBTPA3BYKA
M NOJ KOHTPOJEM KOMIBIOTEPHOM TO-
MOTI'PA®UN: DIOPEKTUBHOCTDb U OCJIOXK-
HEHUA

'Aspymenameuin T.C., ‘"Muzangapu M.T.,
2NTynaya T.T., *Maranamsum J1.3.

YTounucexuit 2ocyoapemeenviii MeOUYuHCKULL yHugepcu-
mem, L{enmp evicoxux Meduyunckux mexnonoeuii Ynueep-
cumemckas kaunuka, *Knunuxa Kopmexc, Tounucu, I pysust

Llenb uccneioBaHUs — aHAIM3 COOCTBEHHOTO OIBITA Ypec-
KO)KHOM OMOIICHM TOpaKaJlbHBIX MaTOJOTUi MO KOHTPO-
JIEM YJIbTPa3ByKOBOI'O HCCIIEJOBAHUS U KOMIIBIOTEPHOU
ToMorpaduu st OleHKH 3(QQEKTHBHOCTH U TPOTHO3a
OCJIOKHEHHUH.

ITpoBeneno 398 mporenyp YpecKOKHONW TKAaHEBOW OMOTI-
CHH TO]T PaTUOTIOTMICCKUM KOHTPOJIEM ITPH TOPAKATbHBIX
(cpemocTenue, JierKue, MieBpa, KOCTH W MATKHC TKaHU)
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naronorusx y 380 (95,5%) 6onbubix. B 18 (4,5%) ciyua-
SIX TIOHA100MJIaCh MOBTOPHAs OMOTICHS, T.K. TIOJyYSHHBIH
MarepHaj OKa3aJicsi HeMH(GOpPMaTHBHBIM; BO BCEX CIIyJasix
pasMep e OUOIICHH COCTAaBIISLT 2-5 M Wik Oojiee 5 cM
U HeMH(OPMATUBHO OBLI CBSI3aH C YaCTUYHBIM HEKPO30M.

[Ipu Y3U HarenuBaHUM OCTIOKHEHHS HE OTMeyauch. [1o-
BTOPHOE BMeIIaTeNnbCTBO He noHanodmnock. [Ipu KT Ha-
HeaMBaHuM BhIABIICHO 48 (12,1%) ocnokHeHHH, cpeiu HUX
nmHeBMoTopakc - 35 (8,8%), remoropakc - 5 (1,3%) u remon-
tisuc — 7 (1,8%), remakoma B Markux Tkausax — 1 (0,2%). 48
(12,1%) ocnoxkHEeHHIT OTMEUEHO MPHU TPAHCITYIbMOHATIBHOM
u jutb o71HO (0,2%) - mpH 3KCTpamyIbMOHATIBHOM JIOCTYTIE.

Takum 06pa3oM, aHAIN3 PE3yIIBTaTOB IIPOBEICHHOIO HCCIIe-
JIOBAHMSI TTO3BOJISIET 3aKIIFOYHTh, UTO YPECKOKHAS TKAHEBAS
TOpaKaJibHasi OUOIICHS TIO[l PAJHOIOTHYSCKAM KOHTPOJIEM
SIBJIICTCS IOCTATOYHO OE30MaCcHOM MPOIEYPOH, TTO3BOJISIEO-
HICH MOy YUTh MaTepraI U3 JIF0OOro OT/IeNAa IPYIHOMN KICTKH.
[Nonasnsiroriee GOIBITMHCTBO OCIOKHEHHI OTMEUaeTCsl TPU
MPUMEHEHUH TPAHCITYABMOHAJIBHOTO IOCTYTIA.
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RISK FACTORS OF THYROID PATHOLOGY FORMATION
IN OUTPATIENT PREGNANT POPULATION

Morchiladze N., Tkeshelashvili B., Gagua D., Gagua T.

Thilisi State Medical University, David Tvildiani Medical University, Thilisi, Georgia

The complex variety of medical — biological and social
— hygienic factors account for high prevalence indices of
thyroid gland dysfunction in reproductive age and pregnant
females [2,5,7]; these factors most importantly involve
deterioration of ecologic and radiation environment, techni-
cal exposures, genetic predisposition and effects of other
strumogenic factors [9,13].

The researches implemented by nowadays indicate that low
physical activity, sleep disorders or deprivation and diet
regimen, together with obesity and chronic stress circum-
stances also are presented as the chief risk factors for the
development of thyroid pathology [11,12,14]. The problem
is further aggravated by low economical state, malnutrition
and the deficit of lodine and microelements [18,19].

According to data by WHO and International Board for
Control of Iodine Deficit Disorders, the obvious lodine
deficit has been identified in 38 European countries, includ-
ing Georgia. The large-scale study implemented in different
regions of Georgia has identified the low lodine levels in
soil, water and food products [1]. By epidemiologic findings,
endemic goiter is revealed in 43.5% of population in Georgia,
including 38% of children. Prevalence of endemic goiter is
most extensive in high mountainous regions (high mountains
of Adjara — 53%, Mestia — 54%, Racha-Lechkhumi — 60%,
Lower Svaneti — 60%). The studied endemic sites have dem-
onstrated alarming trend to lowered intellectual abilities in
children; psychomotor/mental retardation and cretinism cases
are also increasingly observed [1].

It is known that specific factors of thyroid gland stimula-
tion in pregnancy involve overproduction of estrogens,
chorionic gonadotropin and thyroxin-binding globulins,
activation of de-lodization of placenta and increased renal
clearance of lodine. Relationship of estrogens and thyroid
hormone receptors is of ultimate importance. Estrogens’
effects increase the level of thyroxin-binding globulin
in liver and related thyroid hormone levels (75%). The
abovementioned events account for transitory decrease in
free, biologically active fractions of thyroid hormones and
for activation of thyrotropic hormone production by way
of negative feedback [4,10].

The above listed mechanisms carry physiological character
and provide for adaptation of endocrine system to preg-
nancy conditions. However, the effects of Iodine deficit
and/or other additional supporting risk factors lower the
adaptive capabilities of thyroid gland, thus leading to
thyroid pathology.
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Currently, the identified risk factors of thyroid gland
dysfunction include: female gender, age over 50 years,
pregnancy and postpartum period, use of tobacco, lodine
deficit, diet modalities, radiation and stress [5,11,15]. The
authors also indicate genetic predisposition to thyroid
pathologies and infectious diseases [14,16].

Despite numerous studies, the risk factors promoting thy-
roid diseases in pregnant females are not ultimately identi-
fied by far. In addition, the data of new studies significantly
differ from previously believed concepts, which determines
the necessity of extensive study in this direction.

The aim of our study was to identify the priority risk fac-
tors for thyroid gland pathology in outpatient population of
pregnant women and their quantitative assessment.

Material and methods. Observational “case-control”
study was performed at the base of “David Gagua” Hospital
Ltd., aiming to detect qualitative and quantitative indices
of risk factors for development of thyroid pathology in
pregnant women. 292 patients were included in the study
group, with thyroid pathology diagnosed by clinical and
laboratory / ultrasound studies.

The study of thyroid status involved detection of thyroid
stimulating hormone (TSH), free thyroxine (FT4) and
anti-thyroid peroxidase antibodies (AbTpo). Control group
included 58 conditionally healthy pregnant women without
thyroid pathology who had not been under follow-up with
endocrinologist prior to conception.

The patients’ age, ethnical group, premorbid background,
severity of main disease, concommitant pathologies and
other factors were taken into account during selection of
study and control groups, to ensure the homogeneity of the
groups for comparison.

Inclusion criteria for study group involved:

1. Reproductive age 16-44 years;

2. | trimester of pregnancy;

3. Thyroid pathology diagnosis verified by clinical and
laboratory / ultrasound studies;

4. Informed consent on participation in the study, obtained
from pregnant participants.

The study of risk factors involved initial (primary) in-
terviewing (filing of medical history notes for pregnant
participants) and specialized medical recording. Thus, we
used two-stage model of interviewing.
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The medical history, hereditary burden, socio-economic
factors, level of physical activity, unhealthy habits (alcohol
consumption, smoking), concommitant diseases, etc...
were assessed in outpatient population of pregnant females.
The medical recording included the detailed study of di-
etary habits (in relevance with callorie needs, timing and
frequency of meals, absence of breakfast, overconsump-
tion of fat and carbohydrate-rich meals, poor or increased
apetite, etc...) and sleep patterns (time of falling asleep
and awaking, types of sleep disorders).

Quantitative indices were identified for the studied factors:
odds ratio (OR) and attributable risk (AR), taking into ac-
count 95% confidence interval (CI). During interpretation
of quantitative data for odds ratio, the main attention was
paid to the risk factors, whose OR did not exceed 1 (3,06).

Pearson’s value (criterion) x? with respective P significance
was defined for analysis of Table 2x2 contents (indices).
The calculator developed by international society of evi-
dence-based medicine specialists was used in the process
of material treatment.

Results and their discussion. 41.4% of pregnant participants
with thyroid pathology (n=292) demonstrated hypothyroidism,
35.6% - isolated hypothyroxinemia, and 4.5% - hyperthyroid-
ism. High levels of anti-thyroid peroxidaze antibodies were
observed in 18.5% of cases. Nodular goiter was diagnosed in
38 patients (13%), 12.3% from this group was associated with
hypothyroidism and 23% - with isolated hypothyroxinemia.

The mean age of studied pregnant participants (n=350)
was 2543,9 years. Odds ratio (OR) for the chance of de-

velopment of thyroid pathology in pregnant women over
30 years of age was 1.32, and additional (attributable) risk
(AR)—0.03.

The study of education level (did not complete secondary
school, completed secondary school, graduated university)
was performed as the component of assessment of socio-
economic factors; study of family situation, quality of life
(living conditions, family income), etc... also were included
under the same topic (Table 1).

In socio-economic factors, low economical income ap-
peared to be significant statistically as well as determined
by quantitative risk indicies (OR-2.66, ¥>-8.102, P=0.005)
and unfavorable living conditions (OR-3.20, %2-8.297,
P=0.004).

Behavioral risk factors (eating habits, level of physical
activity, sleep hygiene, harmful habits) were investigated
in detail within the study frames (Table 2).

The table data evidently shows that a specific role in the de-
velopment of thyroid pathology can be attributed to altered
behavioral factors. According to our data, the chance (prob-
ability) for development of thyroid pathology in pregnant
women is exceptionally high in the presence of unhealthy
dietary habits (OR-4,80,AR-0.23,%?-28.149, P-0.0001).

According to medical history data, hereditary burden for
thyroid gland pathologies and some somatic diseases was
established in 90% of cases, including 63% of the study
group and 27.0% of the control group (OR-4.47, AR-0.3,
%2-23.374, P=0.0001) (Table 3).

Table 1. Quantitative indices of social-economicalal risk factors in studied population (n=350)

Study group Control group o

Risk Factors (n=292) (n=58) OR Cl AR N P
i‘:oglm complete secondary | 1 o) 6(15.5%) | 0.60 | 0.25-1.44 | -0.07 | 1.063 | 0.303
Completed secondary school 35(11,9%) 11(18,9%) 0.58 | 0.22-1.04 | -0.08 | 1.499 | 0.221
Low economical income 127(43,5%) 13(22,4%) 266 | 1.36-5.61 | 0.12 | 8.102 | 0.005
Unfavorable living conditions 99(33.9%) 8(13.8%) 3.20 | 1.39-7.63 | 0.13 | 8.297 | 0.004
Conflicts in family 29(9,9%) 10(1,7%) 0.53 | 0.23-1.27 | -0.10 | 1.925 | 0.165

Table 2. Quantitative indices of behavioral risk factor in the studied population (n=350)

. Study group Control group 0] )

Risk Factors (n=292) (n=58) OR Cl AR x p
Disturbed diet behavior 210(71,9%) 21(36,2%) 4.80 | 2.54-9.11 0.23 28.14 0.000
Low physical activity 231(79,1%) 45(77,5%) 1.19 | 0.56-2.46 0.02 0.105 | 0.746
Disturbed sleep hygiene 62(21,2%) 10(17,2%) 1.32 | 0.60-2.96 0.03 | 0.323 | 0.569
Tobacco smoking 58(19,9%) 8(13,8%) 154 | 0.66-3.75 | 0.05 | 0.802 | 0.371
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Table 3. Quantitative indices of hereditary risk factors in the studied population (n=350)

. . Study group Control group o )
Hereditary risk factors (n=292) (n=58) OR Cl AR X p
Thyroid pathology: 59 (20,2%) 4(6,9%) 3.16 | 1.04-10.76 | 0.11 4.19 0.040
Hypothyroidism 53(18.1%) 3(5,2%) 406 | 1.16-16.94 | 0.13 5.13 0.023
Thyreotoxicity 6 (2,1%) 1(1.7%) 1.19 | 0.13-27.29 | 0.02 | 0.000 | 1.000
Obesity 75(25,7%) 13(22,4%) 1.19 | 0.58-2.47 | 0.02 | 0.12 | 0.710
Diabetes 34(11,6%) 2(3,4%) 3.69 | 0.83-22.86 | 0.12 2.69 | 0.101
Arterial hypertension 94(32,1%) 17(29,35) 1.14 | 0.59-2.23 | 0.01 0.07 0.782
Table 4. Prognostic value of risk factors (Correlation intensity ratio K)

. . Isolated Nodular
Risk factors Hypothyroidism hypothyroxinemia AbTpo goiter

Age > 30 years 1.25 1.28 1.3 1.83
Low economical state 1.9 2.14 1.9 1.64
Low education level 1.1 0.6 1.3 1.1
Conflicts in family 0.7 0.7 1.1 1.2
Hereditary history:

- thyroid pathology 1.1 0.7 1.4 0.5

- obesity 11 1.0 13 1.2

- diabetes 3.6 2.8 3.8 6.9

- arterial hypertension 1.0 1.2 1.3 0.7
Behavioral risk factors:

- Unhealthy dietary habits 2.0 2.1 2.0 2.8

- Disturbed sleep hygiene 1.5 1.2 1.3 2.1

- Low physical activity 1.2 0.7 1.2 1.3
Dysmenorrhea 2.6 0.9 1.8 2.3
Use of contraception 1.8 1.6 7.5 3.0
Obesity 1.5 1.28 1.7 2.1

Hereditary history of thyroid gland dysfunction was ob-
served in 20.2% of study group and 6.9% of control group
(%?-4.19, P=0.040). Hereditary history of hypothyroidism
appeared to be statistically significant (x*5.13, P- 0.023).

Obesity (OR-1.19,AR-0.02) and arterial hypertension (OR-
1.14, AR-0.01) prevailed in the study group in the aspect
of hereditary burden for somatic diseases. In this case,
odds ratio was above 1, although the mentioned hypothesis
was not evidenced by x* and P data. According to odds
ratio (OR-3.69) and attributable risk (AR-0.12) indices,
hereditary history of diabetes can be considered as one of
the risk factors for the development of thyroid pathology
in pregnant women.

As for concomitant diseases, allergic pathologies (OR-
1.19,AR-0.02), variceal veins disease of lower extremities
(OR-2.90, AR-0.10), chronic renal pathology (OR-2.27,
AR-0.08) and calculous cholecystitis (OR-1.52, AR-0.05)
were prevalent in the study group.

Obesity before conception was identified in 29.4% of the
study group, which was 7 times higher as compared with
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control group data (OR-1.65, AR-0.06, ¥>-1.903, P-0.168).
The use of hormonal contraception was reported by 14.4%
patients of the study group and 8.6% participants of the
control group (OR-1.78, AR-0.06, 0,931, P-0.335);
dysmenorrhea was reported by 31.8% patients of study
group and 22.4% participants of control group (OR-1.61,
AR-0.06, x>-1.618, P-0.204).

The strength of correlation between the mentioned factors
and development of thyroid pathology, i.e. the risk factor
influence value was assessed based on the calculation of
odds ratio (OR) and attributable risk (AR) indices.

Identification of prognostic significance of risk factors in
different clinical patterns of thyroid pathology was one of
the components of multifauceted assessment of studied
variables. Correlation intensity ratio (K) was used to per-
form this detection, which is calculated by proportioning
of risk factor frequency indices in affected and healthy
groups. The data are presented in Table 4.

Thus, the analysis of our data demonstrated that low eco-
nomical income, unfavorable living conditions, unhealthy
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eating habits and hereditary history of thyroid pathology
and diabetes compose statistically significant risk factors
for development of thyroid gland pathology in pregnant
women.

We should consider the fact that most of the identified risk
factors are manageable and comply with corrections, which
is highly important in the aspect of timely application of
preventive measures in order to reduce harm to mother
and fetus.

This research did not receive any specific grant from any
funding agencies in the public commercial or not for profit
section.
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SUMMARY

RISK FACTORS OF THYROID PATHOLOGY
FORMATION IN OUTPATIENT PREGNANT
POPULATION

Morchiladze N., Tkeshelashvili B., Gagua D., Gagua T.

Thilisi State Medical University, David Tvildiani Medical
University, Thilisi, Georgia

Several medical — biological and social — hygienic factors
have been found to account for the definite increase in the
incidence of thyroid gland disorders in reproductive age
and pregnant women.

Aim of our study was to identify the risk factors for devel-
opment of thyroid gland pathology in outpatient pregnant
women.

Observational study — “case — control” study has been
conducted at the base of David Gagua Hospital Ltd.
Main (study) group involved 292 pregnant patients with
established thyroid pathology. Control group included 58
conditionally healthy pregnant participants without any
demonstrated thyroid pathology. Study of risk factors was
performed by initial interviewing and specialized ques-
tionnaire recording process (so-called two-stage model
of interviewing). Characteristics of diet, sleep, physical
activity, including harmful habits, socio-economic and
hereditary factors were studied; quantitative indices of risk
for each component were calculated: odds ratio (OR) and
attributable risk (AR), taking into account 95% confidence
interval (CI). The Pearson’s criterion y? with respective P
value and the calculator developed by International Soci-
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ety of Evidence-based Medicine were used to obtain the
final results.

Statistically significant risk factors for development of
thyroid pathology were identified, which included: Thy-
roid gland diseases and hereditary history of diabetes
mellitus; low economic income, unfavorable living con-
ditions, unhealthy dictary habits. Despite of the difficulty
of assessment of causative relationship between above
mentioned components, their strong correlation should be
taken into account when defining the strategy of preventive
measures, moreover the most part of identified risk factors
are manageable.

Keywords: pregnancy, thyroid pathology, risk factors.
PE3IOME

PUCK-®AKTOPBI ®OPMUPOBAHUS ITATOJIO-
T'UM U TOBUTHOM )KEJIE3bl Y AMBYJIATOP-
HbIX BEPEMEHHbBIX

Mopuunanze H.A., Merpeseau /1.C.,
Trkemenamsuiau b.JI., Farya [I.A., I'arya T.JI.

Tounuccxuil eocyoapcmeennviti MeOUYUHCKULL YHUBEPCU-
mem, Meouyunckuii ynueepcumem um. /lasuda Teunouanu,
Tounucu, I pysus

IITupokoe pacnpocTpaHeHUE U HEYKJIOHHBIH POCT THU-
POUHOM MaToJIOTUH Ccpenu OepeMeHHBIX 00YCIIOBIICHBI
MCAUIMHCKHUMU, OMOJOTHYCCKUMU U COIMaJIbBHO-TUTUC-
HUYECKUMHU (aKTOpPaMHU.

Llenbro paboThI IBUIIOCH H3yYEHUE BOBMOXKHBIX (DAaKTOPOB
pHICKa TUPOMIHOM TaTOIOTHU Cpe OEPEMEHHBIX, HaX0-
JUIIIIUXCS TIO/T aMOYJTaTOPHBIM  HAOJIOZICHUEM.

Ha 6a3e OOO «Knunuka JlaBuaa 'aryay npoBeaeHo uc-
CJEJIOBAaHHUE 110 THUIY «CIy4ai-KOHTPOJbY». OCHOBHYIO
rpynmy coctaBmin 292 OGepeMEeHHBIX C TOW WU MHOU
MaTOJIOTHEH ITUTOBHUIHOM keJe3bl. KOHTponbHYO Tpym-
Iy COCTaBWJIM 58 MPAKTUYECKH 3AO0POBBIX OEPEMEHHBIX
YKEHIIMH Oe3 MaToJIOTHi U TOBUIHOM *kKene3bl. M3yuenne
pHUCK-(paKTOPOB MPOBOJIUIOCH B MPOIIECCE MEPBHYHOTO
ompoca U CHEeNHaJIN3UPOBAHHOTO aHKETHUPOBaHUS (T.H.
JNBYXA3TaMHBIK ompoc). JleTanbHO M3y4YEHBI PEKUMBI
MUTaHKUSI U CHA, 0COOCHHOCTH (PU3NYECKON aKTHBHOCTH,
COLIMATIbHO-IKOHOMHUECKHE U HACIIEICTBEHHBIE (DaKTOPBHI,
HaJu4he BPEAHBIX MPHUBBIUEK, B OTHOLICHUU KOTOPBIX
OBUTH ONpeJIe/ICHbl KOJMYECTBEHHbIC MTOKA3aTeNIn PUCKa,
cootHomreHue mancoB (OR) u arpuOyTHsIii puck (AR), ¢
yuetoM uHTepBana 95% nanexnoctu (Cl). [nsg nonydenus
OKOHYATENIbHBIX PE3YJIbTaTOB HCIOJIB30BAIM Y2 (KpUTe-
puit [Iupcona) u cooTBeTCTBYIOIIEE 3HaUeHUE P, a Takxke
KaubKyJsitop MexaynapoaHoro Ooriectsa CriennanicToB
JloxazarenbHol MeauiHBbI.
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BrIsiBIeHBI clieAyloMe CTAaTUCTUYECKH JO0CTOBEPHBIC
puck-daxkropsl GOpPMUPOBAHUSI TUPOUTHOMN MATOIOTHU:
HU3KUN MaTepualibHO-9KOHOMUYECKUI YPOBEHb, HEY/I0B-
JIETBOPUTEIIbHBIE OBITOBBIC YCIOBHS, HAPYIIEHUE PEXIMa
MUTaHUs, HACIEACTBEHHAs OTATOIEHHOCTh THPOHIHOM
MaToJIOTHEN U caXxapHbIM AHA0CTOM.

HecMoTpst Ha TPYTHOCTH OLIEHKU TPUYHUHHO-CIIE/ICTBEHHBIX
OTHOILECHUH CPEN YIOMSHYTBIX (PaKTOpOB, HEOOXOUMO
YUUTBIBATh CTEIICHb B3aUMOCBSI3H MEXKY HUMH IIPH OTIpe-
JITICHUY Mep TPO(UIIAKTHKH, TeM OoJiee, 4To OoJibIas
YacTh BBIIBJICHHBIX PUCK-(aKTOPOB yIpaBisieMa U TOJ-
Ja€Tcst KOPPEKLUH.
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ESTROGEN RELATED MECHANISMS OF HYPERTENSION IN MENOPAUSAL WOMEN

Buleishvili M., Lobjanidze N., Ormotsadze G., Enukidze M., Machavariani M., Sanikidze T.

David Agmahenebeli University, Thilisi, Georgia; Thilisi State Medical University, Georgia

Arterial hypertension is a common cause of cerebral
stroke, myocardial infarction and heart failure. The risk
of hypertension increases with age. After menopause
increase of the systolic blood pressure is more com-
mon, so the frequency of hypertension in menopausal
women is equal to that in men. The pathogenesis of
hypertension in menopause is not established yet. It is
assumed the important role of hormonal changes that
develop during menopause, which largely contribute
to the development of hypertension in this period of a
woman’s life. A lot of studies reveal effects of estrogens
on regulation of cardiovascular system [6,24,26,27].
These effects are related with endothelium-dependent
and independent vasodilatation. It’s well known that
estrogens inhibit vascular smooth muscle proliferation
(block collagen secretion), reduce permeability of po-
tassium-dependent calcium channels [12], resulting in
their antihypertensive activity.

The aim of our investigation was to establish the role
of estrogens in the pathogenesis of hypertension during
menopause.

Material and methods. This study is a case-control anal-
ysis in which parameters of vasoactive compounds con-
tent was compared between menopausal women with and
without hypertension.

Patients: \Women in early menopause with hypertension
(Group 1 - 25 women (40-55 years)) who was subjected
to outpatient examination at “The N. Kipshidze Central
University Clinic ” (Tbilisi, Georgia) during 2011-2015
and with hypertension were investigated. In study were
included patient with elevated blood pressure while in a
sitting position in the morning, exceeding 160+£10/90+10
mm Hg, for three consecutive measurements over a pe-
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riod of at least 4 weeks. Patients did not receive regu-
lar medicament treatment. The control group (Group 2)
represented by healthy normotensive 20 women (40-55
years)) of menopausal period. Determination and verifica-
tion of menopause was provided based on the criteria of at
least 12 months of amenorrhea.

The following exclusion criteria were used: kidney stone,
cystic disease, ovariectomy, or using hormone replace-
ment therapy, thyroid, neurological, and immunological
diseases. Patients were also excluded if they were heavy
drinkers, smokers or habitual drinkers of espresso coffee.
Individuals enrolled were not receiving estrogen replace-
ment therapy or any medication affecting lipid metabo-
lism, and were not taking vitamin, mineral, or phytoes-
trogen supplements. All the patients had given their
informed consent before any procedure. Study protocol
was approved by Local Ethical Committee of Davit Ag-
mashenebeli University.

In each group 10 ml of venous blood was collected from
the patients (in the morning) and estradiol, free nitric ox-
ide (NO), nitrosylated hemoglobin (HbNO), endothelin-1
and angiotensin-II contents were measured.

Estradiol content was measured by immune enzymatic as-
say with “Human Diagnosticum” reagents.

Free nitric oxide (NO) and nitrosylated hemoglobin
(HbNO) were measured by Electron Paramagnetic Reso-
nance (EPR) method on the rediospectrometer P3-1307
(Russia). For the detection of free NO spin-trap sodium
diethildithiocarbamate (DETC) (Sigma) was used. EPR
specters of NO-Fe?* (DETC), complexes were measured
at the temperature of liquid nitrogen at microwave power
20 mVt.
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Endothelin-1 content in blood was measured by immune
enzymatic assay with DRG (German-USA) standard - test
reagents.

Angiotensin II content was measured by immune enzy-
matic assay with “Abcam” reagent.

Statistical analyses of the obtained results were performed
by SPSS (version 10.0) program package. Result was ob-
tained in form of standard deviation of average values.
Difference between groups was assessed by student’s t+
criteria test). In all cases statistical confidentiality was de-
fined according to <0.05 index. In order to determine the
relationship between the obtained parameters correlation
analyses were carried out.

Results and their discussion. The level of estradiol, free
nitric oxide (NO), endothelin-1, angiotensin II (ANG II)
and nitrosilated hemoglobin (NOHDb) was examined in the
menopausal women blood with and without hypertension
(Fig. 1). The research results reveled that in menopausal
hypertensive women blood free NO content decreased (by
10%) endothelin and ANG II content increased (by 14%
and 12%, respectively) in comparison to normotensive
menopausal women. In some patients with hypertension
in blood low intensity of NOHb EPR signal (1,5+0,07
mm/mg) was detected. The level of estradiol in blood of
menopausal women with hypertension was statistically
significant lower as in normotensive menopausal women
(p<0.01).

Nitric oxide (NO) is an extremely pleiotropic molecule,
characterized by multiple cellular activities dependent on
the level and site of its production and surrounding redox
environment. There are many contradictory reports in the
literature concerning its physiological and pathophysi-
ological role. Decrease in nitric oxide content usually is
associated with hypertension. Statistically significant de-
crease in free NO content in menopausal women’ blood
with hypertension detected in our study may be condi-
tioned to the decrease of NO synthesis (at the expense
of the reduction constitution endothelial NO-synthase
(eNOS-ase) activity, or enzyme content), as well as the
oxidative degradation of NO (transformation to per-
oxynitrite in the oxidative stress conditions), or depo-
sition in form of HbNO complexes. Estrogen initiated
cytoplasmic signaling events upon binding to estro-
genic receptor, leading to cyclic Adenosine monophos-
phate (cAMP) production and phosphorylation of fac-
tors such as extracellular signal-regulated kinases 1/2
(ERK1/2), p38, and Akt (Protein kinase B (PKB), also
known as Akt, is a serine/threonine-specific protein
kinase that plays a key role in multiple cellular pro-
cesses) ultimately induce activation of eNOS [21]. We
detected a statistically significant correlation between
estrogen level and NO content in blood of hypertensive
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postmenopausal women (r=-0,7935, p=0,0061); in nor-
motensive postmenopausal women correlation between
blood estrogen and NO level was nor statistically sig-
nificant (r=-0,4342, p=0,2429).
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Fig. 1. Free nitric oxide (NO) endothelin-1 and ANG I
content in blood of menopausal women with and without
hypertension (p<0,05)
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Fig. 2. Correlation between blood estradiol and NO con-
tent in normotensive (a) and hypertensive (b) menopausal
women

Therefore, reduction in estrogen levels during menopause
may cause the decrease activity of eNOS and NO pro-
duction and contributes disruption its vasodilator effect.
These data indicate on the important role of estrogen-reg-
ulated eNOS activity in menopausal hypertension.

There was not revealed statistically significant correla-
tion between HbNO EPR signal intensity an estradiol
content in blood of menopausal women with hyperten-
sion (r =-0,2939, p=0,1290) (Fig. 3).

Endothelin-1 is a potent vasoconstrictor peptide and in-
crease in its synthesis/release intensity induces increase of
sodium reabsorption in the kidney and is associated with
vaso-occlusion and increase of blood pressure [22,32].
The biological activity of endothelin is mediated by
two receptors, the endothelin A (ETA) and endothelin B
(ETB) receptors. The majority of the vasoconstrictor ac-
tion of endothelin is thought to be mediated via the ETA
receptors [2].

Being an important mediator of vascular dysfunction, en-
dothelin has also been identified as one of the targets for
estrogen action in the vasculature. Estradiol and its major
endogenous metabolites inhibit endothelin-1 synthesis
by an estrogen receptors-independent mechanism [6,16].
Increased endothelin level is also a factor in endothelial
dysfunction that occurs with aging. Consequently, lack of
© GMN

estrogen content during menopause possibly is respon-
sible to age related vasoconstriction and development of
hypertension in menopause [20].
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Fig. 3. Correlation between the NOHb EPR signal inten-
sity and estradiol content in blood of menopausal women

with hypertension

A major system for controlling BP and body fluid volume
(i.e. pressure-natriuresis relationship) is the renin-angio-
tensin system (RAS) [13,14]. ANG II is one of the most
highly recognized factors implicated in the pathogenesis
of hypertension, atherosclerosis, congestive heart failure,
and associated cardiovascular disease. ANG II has a sig-
nificant influence on the heart and blood vessels via its ef-
fects on systemic hemodynamics and blood volume, and
it also exerts long-term structural effects through its direct
hypertrophic and proliferative actions. ANG II increases
proximal sodium reabsorption by the kidney by stimulat-
ing epithelial transport. Thus the renin-angiotensin sys-
tem monitors the levels of sodium and body fluid volume
and adjusts its levels according. However, when ANG 11
level is too high for the existing volume in the body, hy-
pertension occurs [29]. The major cardiovascular actions
of ANG II have been reported to be mediated by Type 1
ANG II receptor, which belongs to the G-protein-coupled
receptor superfamily with seven transmembrane-span-
ning domains, which exerts vasoconstriction, aldosterone
release, sodium and water retention, and cellular growth
[35]. While the AT1 receptor antagonist, losartan, de-
creased, but not normalized blood pressure in postmeno-
pausal hypertensive rats [34] that indicates that RAS ac-
tivation is not the only contributor to the postmenopausal
increases in their blood pressure.

It was established that estradiol via classic genomic estro-
gen signaling mechanism using cytoplasmic and nuclear
estrogen receptors (ERs) leads to time-dependent down
regulation of AT1 receptor mRNA in vascular smooth
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muscle cells (VSMCs) [35] and therefore inhibits AT1
receptor mediated DNA synthesis, cellular prolifera-
tion, cell migration, collagen synthesis via extracellular
signal-regulated kinase (ERK) inactivation at the level of
members of the mitogen-activated protein kinase phos-
phatase (MKP) family, including MKP-1 [7]. Reduction
in estrogens upregulates the AT1 receptor expression and
angiotensin-converting enzyme (ACE) inhibitor activity
[8,17,23]. The beneficial cardiovascular effects of estro-
gen may be mediated in part by down regulation of ACE
with a consequent reduction in the circulating level of the
vasoconstrictor ANG II [10].
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Fig. 4. Correlation between blood estradiol and ANGII
content in normotensive (a) and hypertensive (b) meno-
pausal women

As a result of our research the statistically significant cor-
relation (r=-0,7080, p=0,0328) between estrogen level
and ANG II content in blood of hypertensive postmeno-
pausal women was detected; in normotensive postmeno-
pausal women correlation between blood estrogen and
ANGII level was not statistically significant (r=-0,2676,
p=0,4547). These data indicate that in postmenopausal
women in the regulation of arterial pressure in addition to
the estrogens other factors involve.

In menopausal women blood pressure may also increased
by contributing to oxidative stress, that acquires as re-
sult of excess growing of its inductors (endothelin-1 and
ANG-II [22,30]) on the background of lack of enzymatic
and non enzymatic (estrogens) nature antioxidants [3] and
also due to vasoconstrictive activity of its metabolites (su-
peroxide radical, isoprosan) [11,30,36]. Oxidative stress
by itself is responsible for degradation of vasodilator NO
in peroxinitrate and following arterial hypertension [25].
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The results of our studies and numerous literature data
[11,30,34,36] according of estrogen-dependent alterations
of'vasoactive compounds (NO, endothelin-1, ANG II) dur-
ing menopause indicate on the complexity mechanisms of
hypertension in postmenopausal women [5,11,30,34,36].
As it seems pathogenesis of postmenopausal hyperten-
sion depends on different factors. Identification of these
factors, including their cause-effect relations, is necessary
for the timely prevention and effective correction of hy-
pertension in postmenopausal women.
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SUMMARY

ESTROGEN RELATED MECHANISMS OF HY-
PERTENSION IN MENOPAUSAL WOMEN

Buleishvili M., Lobjanidze N., Ormotsadze G.,
Enukidze M., Machavariani M., Sanikidze T.

David Agmahenebeli University, Thilisi, Georgia; Thilisi
State Medical University, Georgia

The aim of our investigation was to establish the role
of estrogens in the pathogenesis of hypertension during
menopause. Menopausal women (40-55 years) with hy-
pertension who had been admitted to “The N. Kipshidze
Central University Clinic” (Tbilisi, Georgia) during 2011-
2015 and without hypertension were investigated. Essential
hypertension was defined as elevated blood pressure while
in a sitting position, exceeding 160+10/90+£10 mm Hg
60/95 mm Hg, for three consecutive measurements over a
period of at least 4 weeks. Determination and verification
of menopause was provided based on the criteria of at least
12 months of amenorrhea. All the patients had given their
informed consent before any procedure. Study protocol was
approved by Local Ethical Committee of Davit Agmashene-
beli University. In each group blood content of estradiol,
free nitric oxide (NO) and nitrosilated hemoglobin (HbNO),
endothelin-1 and angiotensin Il (ANG) were investigated.
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Decrease free nitric oxide (NO) (by 10%) and increase in
endothelin-1 (by 14%) and Angiotensin Il (ANG) (by 12%)
content in the blood of menopausal women with hyperten-
sion were identified. In some patients with hypertension it
was detected low intensity of NOHb EPR signal in blood
(~1,5+0,07 mm/mg). In blood of hypertensive postmeno-
pausal women there was revealed statistically significant
correlation between estrogen level and NO content (r=-
0,7935, p=0,0061), estrogen level and ANG II content (r=-
0,7080, p=0,0328), statistically nonsignificant dependence
between NOHb EPR signal intensity and estradiol content
(r=-0,29, p=0,12). In normotensive postmenopausal women
correlation between blood estrogen and NO level, blood
estrogen and ANGII level was not statistically significant
(r=-0,4342, p=0,2429; r=-0,2676, p=0,4547). These data
indicate that in postmenopausal women in the regulation of
arterial pressure in addition to the estrogens involve other
factors, like as was shown in our previous investigation,
oxidative stress.

The results of our studies indicate on the complexity mecha-
nisms of hypertension in postmenopausal women. Identifica-
tion of these factors, including their cause-effect relations, is
necessary for the timely prevention and effective correction
of hypertension in postmenopausal women.

Keywords: menopausal women, blood estrogen, free ni-
tric oxide, hypertension.

PE3IOME

I3CTPOT'EH-3ABUCUMBIE MEXAHU3MBI B ITA-
TOTEHE3E APTEPHAJIBHOM TMIIEPTEH3UU Y
KEHIIIUH B MEPUOJAE MEHOITAY3bI

BynenmBuiau M.JL., Jlo6:xkanunse H.I.,
Opmouanze IJI., Dnykuaze M.I.,
MauaBapuanu M.I., Cannxunze T.B.

Yuueepcumem Jlasuoa Aemawenedenu, Tounucu, Tou-
JIUCCKUTL 20CYO0aPCMBEHHbII MEOUYUHCKULL VHUBEPCUMEN,
Ipysus

[{enbro MPOBECHHOTO HCCIEOBAHUS IBUIOCH OTIpeiene-
HUE POJIU 3CTPOT€HOB B ATOTCHE3€ apTePHATIHLHOM TUIIep-
TEH3UHU B MEpuoj] MeHomaysbl. ccrnenoBaHbl KeHIMHBI
¢ MeHomay3o0# B Bo3pacte 40-55 neT ¢ apTepuanbHOR
runeprensueit, kotopsie B 2011-2015 rr. neunnucs B «Llen-
TpanbHoH kiuHuKe M. H. Kunmmazey» (Townmcu, [py3ust)
u 6e3 apTepuanbHON runepTeH3un. B rpynmny runepreHzuu
BKJTIOUCHBI JKCHII[IHBI C MTOBBIIICHHUEM YPOBHS KPOBSHOTO
nasnenust (160+10/90+10 MM pT cT) MUHUMYM TpH pasza
B TeueHUe He MeHee 4 Heznenb. Kpurepuem mMeHomay3bl
SIBIISIACh TIO MEHbIEel Mepe 12-MecsuHas ameHopes. B
KpPOBHM TMAIEHTOB OMPEACIISUIN COACPIKaHUE 3CTPATNOIA,
cBoOoaHOrO okcuaa azora (NO) U HUTPO3UIMPOBAHHOTO
remoriionHa (HbNO), sumorenuua-1 ¥ aHrHOTCH3MHA-2.
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BrIsiBIIeHO yMEHBIIEHHE YPOBHS CBOOOJHOTO OKCHAA
azota (NO) na 10%, yBenudenue sunorenuta Ha 14% u
anrnoten3uHa-21I Ha 12% B KpOBM MEHOMA3HBIX JKEHIIIMH
C TUIIEPTEH3UEH. Y HEKOTOPBIX ALUEHTOB C TUIIEPTEH3UEH
B KpoBH 00Hapy:keH curHan I1P HU3KOI HHTEHCUBHOCTH
HbNO (~1,54+0,07 mm/Mr). B KpoBH >KEHIIMH B MOCTMe-
HOTIa3aJIbHOM TIEPHO/IC BBISIBICHA TOCTOBEpHAst KOppes-
ust Mexay coaepxkanuem sctpaauonoa NO (r=-0,7935,
p=0,0061), sctpaguonoa u anruorensuHa-2 (r=-0,7080,
p=0,0328), cTaTucTHuecku HEAOCTOBEPHAs] KOPPENIALUs
MeXIy comepxanueM sctpaauoia u NOHb (r=-0,29,
p=0,12). ¥ nocTMeHOnay3HbIX KSHII[IH, HE CTPAAAIOLIINX
TUNEPTEH3UeH, KOPPESILUU MEXKAY COEpKAHUEM 3CTpa-
nuona 1 NO, 3cTporeHa U aHTMOTE€H3MHA-2 CTaTUCTHYe-
cku He aoctoBepHbl (1=-0,4342, p=0,2429; r=-0,2676,
p=0,4547). OTu naHHBIE YKa3bIBAIOT, YTO B PETrYNIALHUU
apTepHaIbHOIO MaBJICHHUS Y )KSHIIIMH B IEPHO/I MCHOMAY3bI
MOMHMMO CTPOTCHOB YYaCTBYIOT U JIpyTrHe (hakTOpbl, B TOM
YHCJIe, OKUCIIUTEINIBHBIN cTpecc. Pe3ynbrarsl NpoBeJCHHBIX
HCCIICIOBAaHNH CBUIETENIBCTBYIOT, UTO NTaTOT€He3 MOCTMe-
HOTIAy3HOW THHEPTeH3UH JTOCTATOYHO CIOKEH U 3aBHCUT
OT pa3nnuHbIX (akropoB. Maentudukanus stux dakro-
POB U UX MPUYMHHO-CIEIACTBEHHBIX CBsA3eH HEoOXoauMa
JUISl CBOEBPEMEHHOTO NpeaynpexxaeHust U 3(hHeKTHBHON
KOPPEKIUHU apTepUaNbHON T'MIIEPTEH3UN Y KCHIIUH B
MOCTMEHOTIay3€.
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COMPLEX EVALUATION OF THE HEALTH STATUS
OF PRIMARY-SCHOOL AGED CHILDREN (ADJARA REGION)

Jorjoliani Ts., Jorjoliani L., Adamia N.

David Aghmashenebeli University of Georgia, Thilibi, Georgia

Goal of the research was complex evaluation of the health
status of the primary-school aged children residing in vari-
ous regions (urban, rural) of Adjaria.

Cross-section, one-stage research was conducted in the
City of Batumi and village Tsikhisdziri. In the process of
survey health status of children of 4 public schools, from 6
to 9 years old was studied. Observations covered up to 800
school children in total. Screening included consultations
of the multidisciplinary group of specialists, additional
laboratory and instrumental studies intended for the purpose
of accurate diagnostics.

Performed studied showed that 28.3% of the studied
population was actually healthy, 55% had functional dis-
orders and 16.7% - chronic diseases. In both, urban and
rural areas the share of the digestion system, blood and
blood-generating organs, nervous system, ophthalmologi-
cal pathologies and locomotion system diseases prevailed.

Study of the negative trends in the primary-school aged
children health, with respect of necessity of timely elimi-
nation of the key causes and risk factors of morbidity and
adequate disecases management.

Health care of children and adolescents is one of signifi-
cant social problems for the society, as they comprise the
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future reproductive, intellectual and social reserves for
the state [3,8].

According to the data of numerous researches, in the recent
years the situation, with respect of children’s health is unfa-
vorable: number of absolutely healthy children has reduced
(their number among the students is no more than 10-12%),
frequency of functional disorders has increased, 68% of
the pre-school children has multiple functional disorders,
13.5% has physical development anomalies and 17% of
them has chronic diseases [7,9,10,12]. Structure of chronic
pathologies has changed; share of the digestive organs,
locomotion and nervous systems has increased. There are
many cases of body posture anomalies, myopia, impairment
of the functional capabilities of cardio-respiratory system
and this plays significant role in organism resistance reduc-
tion and high morbidity [4,5,15,18,20].

Socioeconomic situation in the country, specific nature
of demographic processes, general education level, en-
vironmental and climatic conditions, day regimen, diet,
hygiene and other factors impact the adolescents’ health
[11,13,14,16,17].

According to the statistical data, in Georgia, most children
in Georgia have chronic diseases and over 50% of them
have weak health.
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Trends of impairment of children’s and adolescents’ health
were identified - increasing frequency of chromic somatic
diseases, anomalies of physical development, neuro-psy-
chic and congenital anomalies [2].

According to the results of project “Program for Active
Identification of the Population Morbidity in the Target
Group )Healthy School)” implemented in 2012, in Autono-
mous Republic of Adjaria, 34% of the surveyed beneficia-
ries (students of the first-eighth forms) had various health
disorders, including: 40% - orthopedic, 19% - endocrine,
32% - ophthalmological. In 58% of studied population the
diseases were diagnosed for the first time [1].

Regarding the above, morbidity data due to children’s
chronic diseases are quite concerning. Given geographic-
relief complexity Adjaria region, for the population in high-
mountain Adjarian villages services of medical specialists
are still insufficient. In these conditions, one of the main
objectives is evaluation and monitoring of the adolescents’
health status, using easy and informative criteria of morbid-
ity analysis [19].

Goal of research - complex evaluation and comparative
analysis of the primary-school aged children residing in
different regions of Adjaria (urban and rural).

Material and methods. To accomplish the research
objectives the cross-section, single-stage research was
conducted in the City of Batumi and village Tsikhisdziri.
Public schools’ selection was provided by cluster random-
ization method. In the process of research health status of
children of 4 public schools aged from 6 to 9, inclusive,
was conducted. Observations covered 800 children in total.

In the screening process the children were examined by the
multidisciplinary team (pediatrician, orthopedist, surgeon,
neurologist, laryngologist, endocrinologist, cardiologist,
gastroenterologist etc.). Upon screening, for the purpose
of more accurate diagnostics, the children were subjected
to laboratory and instrumental tests.

Based on the specialists’ conclusion, the studied population
was classified into certain health groups: I group (children
of normal physical and psychical development); II group
(children with functional and morphological-functional
disorders); III group (children with chronic diseases at the
clinical remission stage); IV group (children with chronic
diseases with frequent recurrence pattern); and V group
(children with severe chronic diseases) [3,12].

Criteria for inclusion into the research:

- Children’s age (from 6 to 9, inclusive);

- Satisfactory health condition at a time if study;
- Classification into I, II or III groups;

- Informed consent of the parents.

Criteria for exclusion:
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- Classification into IV and V groups;

- Rejection on participation proposal;

- Problems of availability (change of the residence address
or city).

Ambulatory cards of the children participating in the re-
search were studied. Simultaneously, the interviews with
the parents, teachers and school doctors were conducted.
Social-hygienic (parents’ education level, family economic
level, life conditions, family environment) and biological
(obstetrical anamnesis, early childhood period, inherited
chronic diseases) data were studied.

Mathematical analysis of the research results was provided
using Microsoft Excel 2010 and SPSS/v12 software packages.
To study statistical significance of the differences between the
groups X2 and P values were calculated. <0.05 was assumed
as the critical value of P statistical significance.

Results and theit discussion. Regarding inclusion cri-
teria, 480 students classified into the groups I, II and III
comprised the target group. 240 of them were residents of
Batumi and 240 — lived in Tsikhisdziri.

66.7% of children were 6-7 years old and 33.3% of them
were 8-9 years old. Numbers of girls and boys in the groups
were equal, comprising 50-50%.

According to the anamnesis data, at a time of birth, the parents’
age was within 22-28 years, 70% of parents had incomplete
secondary or secondary education. Most children, both, in the
urban and rural areas, lived in the two-parent families. Mostly,
the situation in the families could be characterized as favorable.
The respondents mentioned the conflict situations mostly in
the rural area. In many cases, the family incomes were low,
especially in the village, compared with the urban population
(56.4+2.2 and 28.8+4.8, respectively, p<0.05).

Based on the multidisciplinary study, 136 children (28.3%)
were classified into the health group I, 264 children (55.0%)
with functional and morpho-functional disorders were
included into the group II and 80 students (16.7%) with
chronic diseases diagnosed in the research process were
included into the group I11.
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Table 1. Distribution of the studied population in the health groups by gender (n=480)

Health groups Total (n=480) Boys (n=240) Girls (n=240) X2 P
Abs. % Abs. % Abs. %
Group | 136 28.3 70 29.2 66 275 0.092 0.761
Group Il 264 55.0 128 53,3 136 56.7 0.412 0.520
Group 111 80 16.7 42 17.5 38 15.8 0.135 0.713

Table 2. Distribution of the studied population in health groups by ages (n=480)

Total
(n=480) Age
Health groups X2 P
6-7 years (n=320) 8-9 years (n=160)
Abs. % Abs. % Abs. %
Group | 136 28.3 96 20.0 40 8.3 1.079 0.299
Group Il 264 55.0 168 35.0 96 20.0 2131 0.144

According to our data, 16.6% of children from group I were
residents of urban area (City of Batumi) and 11.7% of them
were from the rural area (village Tsikhisdziri). Prevalence
of functional disorders was higher in the rural area (Tsikh-
isdziri) (29.2% vs 25.8% in the city) and prevalence of
the chronic diseases was higher in the urban area (9.2%).

Study of health groups by gender showed that in all through
health groups the girls and boys were equally represented.
In our materials no any statistically significant differences
were found, as evidenced by X2 and P values.

Distribution of children by age in the groups showed that
number of actually healthy students aged 6-7 was two times
greater and comprised 20.0% (Table 2).

Our materials showed negative trends in health status related

with the age. Number of children in health group I1, i.e. those,
who had functional disorders, as well as the number of children
with the chronic diseases, was 1.5-2 times higher in children
aged 6-7, compared with the children aged §-9.

Morpho-functional disorders, i.e. second health group
included the children:

- Convalescents of severe infectious diseases with no in-
dications of chronic diseases;

- With delayed physical development without endocrine
pathologies;

- With body weight deficiency or excessive body weight;
- With high morbidity with acute respiratory diseases;
Children with light physical disorders after trauma or surgery.

In the process of research the percentage of chronic diseases
by structural classes of diseases was studied. Table 3.

Table 3. Structural classes of the diseases in the studied population

Classes . Total Urban Rural
(Dlsof_ Disease groups (n=480) | (n=240) | (n=240) | e p
| Infectious and parasitic diseases 8(1.7%) 5(2.1%) 3(1.25%) 0.127 0.721
I S'?;:tiﬁess of blood and blood generating |, 5 900y | 125.0%) | 2(08%) | 5960 | 0.015
1] Endocrine system diseases 44(9.2%) | 28(11.7%) 16(6.7%) 3.028 0.081
v Nervous system diseases 36(7.5%) | 26(10.8%) 10(4.2%) 6.794 0.012
VI Eye diseases 32(6.7%) 22(8.3%) 10(4.2%) 4.051 0.044
VIl Ear diseases 4(0.8%) 1(0.4%) 3(1.25%) 0.252 0.615
VIl Diseases of blood circulatory system 26(5.4%) 14(5.8%) 12(5.0%) 0.041 0.840
IX Respiratory systems diseases 48(10.0%) | 28(11.7%) 20(8.3%) 1.134 0.287
X Diseases of digestion system 76(15.8%) | 51(21.3%) | 25(10.4%) 9.771 0.002
Xl Diseases of skin and subcutaneous tissues | 12(2.5%) 7(2.9%) 5(2.1%) 0.085 0.770
Xl Locomation system diseases 35(7.3%) | 24(10.0%) 11(4.9%) 4.438 0.035
XV Genitourinary system diseases 18(3.75%) 10(4.2%) 8(3.3%) 0.058 0.810
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Percentage of digestion system (x?-9.771,p-0.002), blood
and blood generating organs (x?-5,960,P-0.015), nervous
system (x?-6.794,P-0.012), ophthalmological (x?—4.051,P-
0.044) and locomotion systems (x?>-4.438, P-0.035) is
almost twice as higher in urban area, compared with the
rural village. As for the other systems, the chronic diseases
showed equal distribution.

With respect of digestion system pathologies, multiple
caries (52.6%), gastroduodenitis (21.1%) and biliary dys-
kinesia (15.8%) paid particular attention.

Diseases of the respiratory system were diagnosed in 10.0%
of the surveyed students, percentage of chronic tonsillitis
(66.7%) was particularly high. Chronic bronchitis was di-
agnosed in 10.4% of cases and bronchial asthma —in 8.3%.

Endocrine pathologies were identified in 9.2% of cases,
of them, 27.3% had obesity and 18.2% - endemic goiter.

With respect of nervous system (7.6%), high percentage
of borderline neuropsychical disorders (cerebrostenic
syndrome — 33.3%, neurotic conditions 11.1%). 4 cases of
children’s cerebral paralysis were identified.

With respect of cardiovascular diseases, in 7 cases carditis
of different etiologies were indicated, 6 cases of mitral
valve prolapse and 3 cases of congenital heart disorder. In
8 patients non-apparent vegetovacular dystonia episodes
were identified.

According to our data, 32 patients (6.7%) had ophthalmologi-
cal pathologies. Among them — 12 cases of myopia, 6 —accom-
modation spasm, 9 children with astigmatism and hyperopia
and 5 cases of inflammatory ophthalmological diseases.

In all cases of blood and hematopoietic system diseases
(14) the anemia with iron deficiency was identified, while
genitourinary system diseases were represented with pa-
thologies of infectious genesis and congenital pathologies
with equal frequencies.

7.3% of the students were diagnosed the diseases of lo-
comotion systems, basically represented as orthostatic
pathology (8.1%) and talpes (7.1%), few cases of juvenile
arthritis and other diseases of joints were diagnosed.

Thus, complex study of the health status of the primary-
school aged children in Adjara Region showed that only
28.3% of the studied population was actually healthy,
functional disorders were indicated in 55% of the popula-
tion and chronic diseases — in 16.7%. With respect of the
health groups’ breakdown by gender and age, we have not
obtained any statistically significant difference. Prevalence
of both, functional disorders and chronic diseases was two
times greater in the 6-7 years’ group, compared with the
group of 8-9 years-old children.
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In the morbidity structure of the students living in the urban
and rural areas the digestion system, blood and blood gener-
ating organs, nervous system, ophthalmological pathologies
and locomotion system diseases prevailed. Obtained results
showed statistically significant higher morbidity in urban
areas. This hypothesis was evidenced by X? and P values.

Negative trends in health status of primary school aged chil-
dren, given the regional characteristics, evidences necessity
of timely identification of the key causes of morbidity and
adequate diseases’ management and this is of great importance,
with respect of reduction of the children’s morbidity burden.
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SUMMARY

COMPLEX EVALUATION OF THE HEALTH STA-
TUS OF PRIMARY-SCHOOL AGED CHILDREN
(ADJARA REGION)

Jorjoliani Ts., Jorjoliani L., Adamia N.

David Aghmashenebeli University of Georgia, Thilisi,
Georgia

Goal of the research was complex evaluation of the health
status of the primary-school aged children residing in vari-
ous regions (urban, rural) of Adjaria.

Cross-section, one-stage research was conducted in the City of
Batumi and village Tsikhisdziri. In the process of survey health
status of children of 4 public schools, from 6 to 9 years old was
studied. Observations covered up to 800 school children in
total. Screening included consultations of the multidisciplinary
group of specialists, additional laboratory and instrumental
studies intended for the purpose of accurate diagnostics.

Performed studied showed that 28.3% of the studied
population was actually healthy, 55% had functional dis-
orders and 16.7% - chronic diseases. In both, urban and
rural areas the share of the digestion system, blood and
blood-generating organs, nervous system, ophthalmologi-
cal pathologies and locomotion system diseases prevailed.

© GMN

Keywords: primary-school aged children, health status,
Adjaria.

PE3IOME

KOMIIVIEKCHASI OHEHKA COCTOSsIHUA 310-
POBBSI IETEXA MJIAJIIIETO IIKOJBLHOT O BO3-
PACTA (PETUOH AIZKAPHUN)

Kop:xonunanu L.B., Kopxosmanu JI.J., Anamua H.A.
Yuusepcumem Jlasuoa Aemawenebenu, Tounucu, I pysus

Ienbro Mcclie0BaHMsI SBISLIACH KOMIUICKCHASI OI[CHKA
COCTOSIHHSI 3[I0POBBSI JI€TEH MIIAJIIIEr0 HIKOJIbHOTO BO3-
pacra, MpOXKHUBAIOIINX B PA3IMYHBIX PErHOHAX AJDKapuu
(B ropoze, CebCKO MECTHOCTH).

IIpoBeneHo Kpocc-CEKIMOHHOE, OTHOATAITHOE NCCIISIOBAHIIC
jeredt B mkonax I barymu u c. Huxucosupu. B npouecce
WCCIIEIOBAHUS OIICHHBAIOCH COCTOSHUE 3I0POBBS YUCHH-
KOB 4 TyOIMYHBIX IIKOJ, B Bo3pacte oT 6 110 9 net. Obmmmit
ob0bem mccnenoBanus: 10 800 yueHukoB. CKpUHHHTOBOE
HCCIIeIOBAHUE BKITIOYAJIO KOHCYIIBTAIIMH MHOTOIPO(IITEHOM
TPYIITE CIICIHAIMCTOB, TONOMHATEIbHBIE Ta00paTOpHBIE U
HMHCTPYMEHTAIIBHBIE NCCIISIOBAHNS T YTOYHEHHS IArHO3a.

B pesynbrare npoBeneHHBIX MCCIEIOBAHUM YCTaHOBIIE-
HO, uTO 28,3% HCCAeq0BAHHOTO KOHTUHICHTA COCTaB-
JSUTH TIPAKTHYECKH 3/10POBBIE A€TH, y 55% oTMedanuch
(yHKIIMOHANBHBIE HApyImeHus 1y 16,7% - XpoHUUecKue
6one3nn. Kak B ropoze, Tak M B CEIbCKOM MECTHOCTH,
IpeBaJpoBaIN 3a00JI€BaHMs MTUIEBAPUTEIBHOMN CHCTe-
MBI, KDOBH ¥ KPOBETBOPHBIX OPI'aHOB, HEPBHON CHCTEMBI,
0(TaTBMOIOTHYECKHUE TTATOJIOTHH 1 3a00JIEBaHNS OTTOPHO-
JIBUTATEIILHOTO arnmapara.
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GALECTIN-3AS APREDICTOR OF STATIN TREATMENT EFFICACY
IN PATIENTS WITH MULTIPLE MYELOMA

Samura B.

Zaporozhye State Medical University, Zaporozhye, Ukraine

Endothelial damage and perivascular plasma cells infiltrates
are vital in the development of multiple myeloma. Recent
studies have found that endothelial dysfunction might be
result in multiple myeloma progression and adverse effects
of drug implementation [3]. On the other hand, there is a
direct correlation between microvessel density in multiple
myeloma and parameters of disease progression [12].

Galectins are a family of lectin molecules that have
emerged as key players in inflammation and tumor pro-
gression by displaying intracellular and extracellular
activities [6]. Galectin-3 (Gal-3) has been found to be
involved in many biological processes, such as cell-cell
and cell-extracellular matrix adhesion, cell growth and
differentiation, the cell cycle, signaling, apoptosis and
angiogenesis. Consequently, Gal-3 is involved in the
regulation of development, immune reactions, tumori-
genesis, tumor growth and metastasis [8].

It is now well recognized that interactions between tumor
cells and stromal cells in the tumor microenvironment play
adeterminant role in cancer initiation and progression [14].
The production of soluble growth factors, cytokines and
chemokines by stromal cells in the presence of tumor cells
is one among the several mechanisms by which the tumor
microenvironment affects cancer cells [9]. Among these
soluble factors is interleukin-6 (IL-6) that promotes the
self-seeding of circulating tumor cells and contributes to
a stress response that protects tumor cells from drug action
[11]. It was reported that the production of Gal-3 binding
protein by tumor cells was one mechanism that stimulated
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the expression of IL-6 in bone marrow mesenchymal stem
cells and in monocytes/macrophages [4].

Moreover, elevated Gal-3 associates with increased car-
diovascular risk [7,10]. In response to acute and chronic
damage, the immune cells recruit to the cardiomyocytes,
with the production of cell-signaling proteins and the
activation of fibroblasts and myofibroblasts, which
lead to the deposition of procollagen into the extracel-
lular matrix and cardiac fibrosis [2]. The up-regulation
of myocardial Gal-3 has been demonstrated in a rat
model of heart failure prone hypertensive hearts [13],
interferon 6-induced murine chronic active myocarditis
and cardiomyopathy, and rat angiotensin II-induced
hypertension. This up-regulation was associated with
the concomitant activation of macrophages. Gal-3 has
also been found to be significantly up-regulated in the
hypertrophied hearts of patients with aortic stenosis and
in the plasma of patients with acute and chronic heart
failure. Numerous experimental studies have shown
the important role of Gal-3 in cardiac remodeling due
to fibrosis, independent of the fibrosis etiology. Some
clinical studies have confirmed the predictive value of
Gal-3 in all-cause mortality in patients with heart failure.

In our study, we aim to analyze the role of Gal-3 in the
development of cardiovascular events, its value in screen-
ing and clinical decision making and its possible predictive
application in follow-up as a “routine” test in an addition
to established biomarkers, such as N-terminal pro-brain
natriuretic protein (NT-proBNP).
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In this context there is possibility to use statins in dyslip-
idemic patients with regression of multiple myeloma to
prevent unfavorable cardiovascular outcomes under control
of Gal-3 level.

The aim of the study: to investigate an interrelationship
between pre-treatment Gal-3 level and one-year survival
rate, cardiovascular events in subjects with multiple
myeloma.

Material and methods. Eighty nine out subjects with full
or partial remission of multiple myeloma were enrolled
in the study. All subjects gave their written informed
consent to participation in the study. Diagnosis and
staging of multiple myeloma were defined by current
clinical practice guidelines [1]. To be achieving remis-
sion chemotherapy was used accordingly contemporary
clinical guidelines. All subjects were at full or partial
remission stage at baseline. Patients were divided into
2 groups based on whether or not statins were included
in their treatment: a statin group (n=43) and no statin
group (n=46). Only patients with dyslipidemia were
treated with statins. None of the patients had received
any lipid-modulating medications, including statins or
fibrates, before enrollment. Of the 43 patients in the
statin group, 31 patients received 20-mg/day atorvastatin
and 12 patients received 40-mg/day atorvastatin.

Echocardiography in B-mode was performed accordingly
to Recommendation of American Society of Echocar-
diography on the scanner “MyLab 50” (Italy) using a
transducer with a frequency of 2.5-3.5 MHz. End-diastolic
and end-systolic LV volumes were obtained using a two-
dimensional reference sector according to Simpson’s
method, and LV ejection fraction (LVEF) was calculated
by accordingly conventional methods [5].

All blood samples were collected after fasting in cool-
ing vacutainer and after that it was immediately cen-
trifuged (4°C for 6.000 x 15 min). After centrifugation
serum was blind coded and stored at -70° until used.
Human Gal-3, IL-6 and NTproBNP were measured by
ELISA technique (ELISA kits manufactured by R&G,
United Kingdom) used for examination. All deter-
minations were done by duplicating. Fasting plasma
glucose (FPG) was quantified by the glucose oxidase
procedure; HbAlc was measured by ion-exchange
high-performance liquid chromatography (HPLC;
Bio-Rad, Hercules, CA, USA).

Concentrations of total cholesterol (TC), low density li-
poprotein (LDL) cholesterol and high density lipoprotein
(HDL) cholesterol were determined by direct enzymatic
methods using Dimension Clinical Chemistry System
(Dade Behring Inc, Newark, NJ).

© GMN

Clinical Events: Screening and Diagnostics

Clinical interviews were carried out every month for three
years after baseline. The following are the clinical events
verified: newly diagnosed strokes or TIAs; death for any
reasons and sudden cardiac death; coronary ischemic events
(myocardial infarction, unstable angina) that needed hospi-
tal admission for cardiovascular reasons, new-onset chronic
heart failure. Newly diagnosed strokes were confirmed
with CT. All clinical events were presented as cumulative.

All statistical analyses were performed in SPSS for Win-
dows v. 17.0 (SPSS Inc., Chicago, IL, USA). All values
were given as mean and 95% confidence interval [CI] or
median and percentiles. An independent group t-test was
used for comparisons for all interval parameters meeting
the criteria of normality and homogeneity of variance.
For interval parameters not meeting these criteria, the
non-paramentric Mann-Whitney test was used to make
comparisons between the groups. Comparisons of cat-
egorical variables between the groups were performed
using the Chi2 test, and the Fisher exact test. The poten-
tial factors that may be associated with cardiovascular
events was identified first by the univariate analysis,
then multivariate logistic regression analyses were used
to identify the predict factors. A calculated difference of
P<0.05 was considered significant.

Results and their discussion. The baseline characteristic of
both cohorts of the patients depending treatment regime is
presented in the Table 1. All patients were matched accord-
ingly age, sex, cardiovascular events, diabetes presentation
rate, serum biomarker concentration, and concomitant
medications.

All of the patients in the statin group tolerated the treat-
ment well, and no serious side-effects were reported during
the follow-up period. The effect of both statin regimes is
reported in the Table 2. One can see, lipid lowering effect
in statin user was associates with declined serum Gal-3
level, whereas in not statin users similar response was not
appeared. No any changes in hemodynamics and other
biomarkers between both cohorts were found.

Ninety two cumulative clinical events occurred in 36 patients
(40,5%) within the follow-up, with their distribution being
as follows: 8 cardiovascular deaths, 46 cardiac arrhythmias,
8 cardiac ischemic events, 2 strokes, 8 chronic heart failures
and 22 hospital admissions for cardiovascular reasons.

Table 3 is reported characteristics of the multiple myeloma
patients with vs without cardiovascular events. One can
see, free-events subjects had lover levels of Gal-3, IL-6
and NT-proBNP than subjects with cardiovascular events.
The data suggested that Gal-3 plasma levels were directly
related to NT-pro-BNP (r = 0.52, P =0.009). No relations
were found in Gal-3 and IL-6.
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Table 1. Baseline Clinical Characteristics

Variables Statin users Never Statin users P_value
(n=43) (n=46)

Age, years 59.09+8.10 59.78+9.02 0.71
Males, n (%) 15 (34.9) 25(54.4) 0.07
Hypertension, n (%) 6 (14.0) 9 (19.6) 0.49
T2DM, n (%) 3(7.0) 1(2.2) 0.58
BMI, kg/m? 27.67+4.55 26.30+3.51 0.11
Obesity, n (%) 7(16.3) 3(6.5) 0.15
Overweight, n (%) 14 (32.6) 13(28.3) 0.67
Adherence to smoking, n (%) 1(2.2) 3(7.0) 0.35
GFR, mL/min/1.73 m? 100.264+21.51 102.75+19.89 0.57
HbAlc, % 5.15+0.79 5.04+0.70 0.50
Fasting blood glucose, mmol/L 7.78+0.67 4.60+0.58 0.18
Creatinine, pmol/L 70.42+15.85 70.22+12.62 0.95
Gal-3, ng/ml 10.48+9.54 11.76+40.41 0.98
NT-pro-BNP, pg /mL 11.50+£10.40 12.23+£13.38 0.758
IL-6, pg/ml 2.27£1.76 2.22+2.18 0.76
ACEI or ARAs, n (%) 8 (18.6) 11 (23.9) 0.55
Acetylsalicylic acid or clopidogrel, n (%) 36 (88.4) 38 (82.7) 0.89
Metformin, n (%) 2 (4.7) 1(2.2) 0.53
Loop diuretics, n (%) 6 (14.0) 8(17.4) 0.67
Mineralcorticoid receptor antagonists, n (%) 7 (16.3) 5(10.9) 0.46

note: * - statistically differences between parameters in the two groups (P<0.05); CI — confidence interval;
T2DM — type two diabetes mellitus, GFR - Glomerular filtration rate, BMI - Body mass index,
BNP — brain natriuretic peptide, ACEI — angiotensin-converting enzyme inhibitor, ARAs — angiotensin-2 receptors antagonists

Table 2. Change in Clinical Characteristics According to Statin Treatment

Statin users (n=43) Never Statin users (n=46)
Variables Baseline At 12 months P-value Baseline AL 12 months P-value
(% change) (% change)

Total cholesterol, mmol/L 5.18+0.96 4.41+0.98 <0.001 4.88+0.59 4.88+0.59 0.0093
LDL-C, mmol/L 3.07+1.03 2.33+0.79 <0.001 2.78+0.52 2.81+0.61 0.779
HDL-C, mmol/L 1.47+0.37 1.45+0.38 0.06 1.53+0.32 1.45+0.34 0918

Systolic BP, mm Hg 125.44£13.25 | 122.29+10.20 0.133 | 126.24+13.44 | 125.34+12.35 | 0.76 9
Heart rate, beats per 1 min. | 80.28+9.6 7 | 75.04+20. 47 0.109 80.09+£8.98 | 77.79+13.07 0.225
LVEF, % 57.67+4.58 | 58.29+547 0.494 57.04+4.2 7 55.60+6.3 3 0.039
E/Am, U 1.1240.24 1.11+0.25 0.965 1.20+0.24 1.10+0.24 0.08 6
E/Em, U 6.84+1.60 6.29+1.83 0.106 8.16+2.12 8.98+2.08 0.027
Gal-3, ng/mL 10.48+9.54 -6.2+0.23 0.05 11.764+40. 41 -2.1£0.26 0.86
NT-pro-BNP, pg /mL 11.50+10. 40 -3.1£0.12 0.88 12.23+13. 38 -2.940.15 0.92
IL-6, pg/mL 2.27+1.76 -7.6+£0.17 0.04 2.22+2.18 -5.240.15 0.14
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Table 3. Characteristics of the multiple myeloma patients with vs without CV events
Variables Free-events subjects (n=53) Subjects ::122 6():V events P-value
Age, years 59+£8.57 61+£8.35 0.61
Males, n (%) 19 (35.9) 21(58.3) 0.37
Hypertension, n (%) 7(13.2) 12 (22.2) 0.29
Dyslipidemia, n (%) 12 (22.6) 6 (16.7) 0.43
T2DM, n (%) 3.1 1(2.7) 0.47
BMI, kg/m? 26.74 (25.69-27.79) 27.40 (25.82-28.98) 0.55
Obesity, n (%) 7(13.2) 3(8.3) 0.62
Overweight, n (%) 18 (40.0) 9 (25.0) 0.55
Adherence to smoking, n (%) 1(1.9) 4 (11.1) 0.61
GFR, mL/min/1.73 m? 101.30+20.97 102.00+20.22 0.63
HbAlc, % 5.01+0.67 5.27+0.85 0.18
Fasting blood glucose, mmol/L 4.63+0.57 4.8+0.73 0.40
Creatinine, pumol/L 68.71+13.23 73.67+15.61 0.11
Total cholesterol, mmol/L 5.09+0,85 4.77+1.01 0.17
LDL-C, mmol/L 2.9440,84 2.89+0.79 0.25
HDL-C, mmol/L 1.50+0,32 1.50+0.39 0.33
Gal-3, ng/ml 5.17 (2.87-7.48) 17.57 (11.36-23.79) <0.001
NT-pro-BNP, pg /mL 5.68+6,34 23.8+18.47 0,004
IL-6, pg/ml 1.80+6.34 2.95+6.34 0.32
Systolic BP, mm Hg 124.3+12.71 129.0+14.02 0.5
Heart rate, beats per 1 min. 80.56+8.63 79.43+10.51 0.87
LVEF, % 58.11+4.18 55.84+4.52 0.60
E/Am, U 1.12+0.28 1.17+£0.22 0.08
E/Em, U 7.14+£1.71 8.29+2.30 0.03

note: * - statistically differences between parameters in the two groups (P<0.05); CI — confidence interval;
T2DM — type two diabetes mellitus, GFR - Glomerular filtration rate, HDL-C - high-density lipoprotein cholesterol,
LDL-C - Low-density lipoprotein cholesterol, BP — blood pressure, BMI - Body mass index, BNP — brain natriuretic
peptide, LVEF - Left ventricular ejection fraction, U — unit, Em - early diastolic myocardial velocity,
Am - late diastolic myocardial velocity, E — peak velocity of early diastolic left ventricular filling

Univariate logistic regression had exhibited that Gal-3
(odds ratio [OR]=1.17; 95% CI=1.04-1.29; P=0.002),
NT-proBNP (OR = 1.04; 95% CI 1.02-1.10; P < 0.05) and
statin therapy (OR=1.07; 95% CI = 1.02-1.11; P=0.001)
predicted one-year cumulative CV events. After adjustment
on statin therapy, Gal-3 remained independent predictor
one-year cumulative cardiovascular events (OR = 1.08;
95% CI=1.06-1.11; P=0.001). When initial serum Gal-3
level has incorporated into prediction model, statin therapy
was found as predictor for improving survival in patients
with elevated serum Gal-3 level (>14 ng/ml). The results of
the study have confirmed an assumption regarding statins’
positive effect on survival in higher risk subjects with
multiple myeloma. Although this is a preliminary result,
probably, it is required more investigations to explain the
role of pretreatment level of Gal-3 as independent predictor
of long-term clinical outcomes in stable individuals with
multiple myeloma.

© GMN

Conclusions. Gal-3 has a high predictive value in terms
of prognosis and an additive value to natriuretic peptide
measurement. The results of the study have exhibited that
elevated pre-treatment Gal-3 level might be a powerful
predictor of positive effect of statins on survival in patients
with chronic lymphocytic leukemia.

Complementary prospective studies are still needed to confirm
its prognostic value and to determine the target population for
combined biomarker analysis and, maybe in the future, for us-
ing Gal-3 as a target for preventive treatment of cardiovascular
events in patients with multiple myeloma.

REFERENCES

1. Anderson K.C., Alsina M., Bensinger W et al. NCCN
clinical practice guidelines in oncology: multiple myeloma.
J. Natl. Compr. Canc. Netw. 2009; 7(9): 908-42.

59



2. Creemers E.E., Y.M. Pinto Molecular mechanisms that
control interstitial fibrosis in the pressure-overloaded heart.
Cardiovasc. Res. 2011; 89 (2): 265-272.

3. Dimopoulos M.A., Terpos E. Multiple myeloma. Ann.
Oncol. 2010; 21 (7): 143-150.

4. Fukaya Y., Shimada H., Wang L.C. et al. Identification
of Gal-3 binding protein as a factor secreted by tumor cells
that stimulates IL-6 expression in the bone marrow stroma.
J. Biol. Chem. 2008; 283 (27): 18573—18581.

5. Gardin J.M., Adams D.B., Douglas P.S. et al. American
Society of Echocardiography. Recommendations for a stan-
dardized report for adult transthoracic echocardiography: a
report from the American Society of Echocardiography’s
Nomenclature and Standards Committee and Task Force
for a Standardized Echocardiography Report. J. Am. Soc.
Echocardiogr. 2002; 15(3): 275-290.

6. Giordano M., Croci D.O., Rabinovich G.A. Galectins in
hematological malignancies. Curr. Opin. Hematol. 2013;
20 (4): 327-335.

7.Jagodzinski A., Havulinna A.S., Appelbaum S. Predictive
value of Gal-3 for incident cardiovascular disease and heart
failure in the population based FINRISK 1997 cohort. Int.
J. Cardiol. 2015; 192(1): 33-39.

8. Krzeslak A., Lipinska A. Gal-3 as a multifunctional
protein. Cell. Mol. Biol. Lett. 2004; 9 (2), 305-328.

9. Nefedova Y., Landowski T.H., Dalton W.S. Bone mar-
row stromal-derived soluble factors and direct cell contact
contribute to de novo drug resistance of myeloma cells by
distinct mechanisms. Leukemia. 2003; 17 (6): 1175-1182.
10. Samura B.B. Gal-3 and N-terminal of prohormone brain
natriuretic peptide as prognostic biomarkers in patients with
regression of chronic lymphocytic leukemia. Biological
Markers and Guided Therapy. 2015; 2 (1): 1-11.

11. Scheller J., Ohnesorge N., Rose-John S. IL-6 trans-
signalling in chronic inflammation and cancer. Scand. J.
Immunol. 2006; 63 (5): 321-329.

12. Sezer O., Niemoller K., Jakob C. et al. Relationship
between bone marrow angiogenesis and plasma cell infiltra-
tion and serum beta2-microglobulin levels in patients with
multiple myeloma. Ann. Hematol. 2001; 80 (10): 598-601.
13. Sharma E.C., Pokharel S., van Brakel T.J. et al. Gal-3
marks activated macrophages in failure-prone hyper-
trophied hearts and contributes to cardiac dysfunction.
Circulation. 2004; 110 (19); 3121-3128.

14. Witz 1.P. Tumor-microenvironment interactions: dan-
gerous liaisons. Adv. Cancer Res. 2008; 100: 203-229.

SUMMARY

GALECTIN-3 AS A PREDICTOR OF STATIN
TREATMENT EFFICACY IN PATIENTS WITH
MULTIPLE MYELOMA

Samura B.
Zaporozhye State Medical University, Zaporozhye, Ukraine

The aim of the study: to investigate an interrelationship
between pre-treatment galcetin-3 (Gal-3) level and one-
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year survival rate, cardiovascular events in subjects with
multiple myeloma.

Eighty nine subjects with full or partial remission of mul-
tiple myeloma were enrolled in the study. Patients were
divided into 2 groups based on whether or not statins were
included in their treatment: a statin group (n=43) and a no
statin group (n=46). Among the 43 patients in the statin
group, 31 patients received 20mg/day atorvastatin and
12 patients received 40-mg/day atorvastatin. None of the
patients had received any lipid-modulating medications,
including statins or fibrates, before enrollment. Observa-
tion period was up to 1 year. Blood samples for biomarkers
measurements were collected. ELISA method for measure-
ments of circulating level of galectin-3, interleukin-6 and
NT-pro-brain natriuretic peptide were used.

Lipid lowering effect in statin user was associates with de-
clined serum Gal-3 level, whereas in not statin users similar
response was not appeared. No any changes in hemody-
namics and other biomarkers between both cohorts were
found. Univariate logistic regression had exhibited that
galtctin-3 (odds ratio [OR] =1.17; 95% CI = 1.07-1.29; P
=0.002), NT-pro-brain natriuretic peptide (OR=1.04; 95%
CI=1.02—-1.10; P<0.05) and statin therapy (OR=1.07; 95%
CI=1.02-1.11; P=0.001) predicted one-year cumulative
CV events. After adjustment on statin therapy, galectin-3 re-
mained independent predictor one-year cumulative cardio-
vascular events (OR=1.08; 95% CI=1.06—-1.11; P=0.001).
When initial serum galectin-3 level has incorporated into
prediction model, statin therapy was found as predictor
for improving survival in multiple myeloma patients with
elevated serum galectin-3 level (>14 ng/ml).

Elevated pre-treatment galectin-3 level was found a pow-
erful predictor of positive effect of statins on survival in
patients with regression of multiple myeloma.

Keywords: galectin-3, interleukin-6, NT-pro-brain
natriuretic peptide, multiple myeloma, statin, survival,
prognosis.

PE3IOME

TAJIEKTHUH-3 KAK [IPEJUKTOP Y®O®EKTUBHO-
CTHU JIEYEHUSI CTATUHAMM Y IAIIMEHTOB C
MHOKECTBEHHON MUEJIOMOW

Camypa B.b.

3anopooicckuii 2ocydapcmeenvitl MEOUYUHCKULL YHUBED-
cumem, Ykpauna

Llenbro ucce0BaHUs IBUIOCH ONIPeeIeHNE B3aUMOCBSI3H
MEXK/1y YPOBHEM T'ajieKTUHA-3 JI0 JICUCHHs, KapINOBACKY-
JSIPHBIMH COOBITHSIMU U KOI((MHUIIMEHTOM TOJMYHOH BbI-
YKMBAaE€MOCTH Y TAI[IEHTOB C MHOXXECTBEHHOW MUEIIOMOH.
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HccnenoBans!l 89 manueHToOB ¢ perpeccueil MHOKECTBEH-
HOW MHenoMBbl. [lalneHTsl B 3aBUCUMOCTH OT HAJIWYHS
CTaTUHOB B UX JICUYCHUU pa3/eJCHBl Ha ABE TPYIIBL:
rpyImia, noiy4aBmas cratubl (n=43) u rpymnna 6e3 cra-
TUHOB (n=46). 13 43 marueHToB, MOTyYaBIINX CTAaTUHBI,
31 maument nomyvan 20 Mr aropBacTaTHHA B CYTKH, 12
nanueHToB - 40 Mr atropBacTatuHa B CyTkd. [0 BKItode-
HUS B UCCJICIOBAHUE HY OJMH U3 MAIlMEHTOB HE MOIydal
npenaparsl, MOIYJIUPYIOIINE JIUIHIHBIA 0OMEH, BKITIoYast
crarusbl 1 Gpuodparsl. [Tepuon HabmoneHus cocrasi 1 rof.
[TpoBomuicst 3a00p KPOBH ISl KCCIIEI0BaHMs OMOMapKe-
POB. YpOBEHb IUPKYITHPYIOIIETO raIeKTUHA-3, UHTepIeH-
kuHa-6, NT-¢hparMeHTa MO3roBOro HaTPUUYPETHUCCKOTO
HEeNTHAA ONPEENAIN UMMYHHOCOPOSHTHBIM METO/IOM.

IunonunuaemMnyecknii 3¢p(HeKT cTaTHHOB acCOLUUPO-
BaJICsl CO CHMIKEHUEM YpPOBHS TalleKTHHA-3, XOTs OTBET
Yy HanueHTOB, MOJYyYaBIIUX CTATUHBI, 6])1.]1 HCOAWHAKOB.

3HAYUMBIX PA3IHYUil B TeMOAMHAMHYECKUX MTOKa3aTeNsIX
U JIpyrux O0uomapkepax He BbIsiBiIeHO. [locpencTBom
YHUBAPUAHTHOU JIOTUCTUYECKOM PErPECCUU BBISABIICHO,
4TO TaJieKTuH-3 (oTHOMmeHue mancos [OLL] = 1.17; 95%
noBeputenbHbId nHTepBan [[A1U]=1.07-1.29; P=0.002),
NT-proBNP (OIllI=1.04; 95% AMN=1.02—-1.10; p<0.05)
u tepanus craruHamu (OR=1.07; 95% CI=1.02-1.11;
P=0.001) oOnasatoT MPEeIUKTOPHBIMU CBOMCTBAMH Kap-
JIMOBACKYJIIPHBIX COOBITHH Ha mpoTsxeHuu 1 roxa. [Tocne
JICYCHUS CTAaTHHAMU TaJIeKTHH OCTAaJICA HEe3aBUCHUMBIM IIpe-
JIMKTOPOM KyMYJISITUBHBIX KapIHOBACKYJISIPHBIX COOBITHI
(OlI=1.08; 95% AN=1.06-1.11; P=0.001).

Taxum o0pa3om, pe3ynbTaThl MPOBEAECHHOIO HCCIEeI0BaA-
HUSI TIO3BOJISIFOT 3aKJIFOYUTh, YTO IMOBBIIICHHBIN YPOBEHb
rajiekTuHa-3 (>14 Hr/min) SIBISIeTCS MOIITHBIM IPEMKTOPOM
MO3UTUBHOTO 3(h(heKTa CTATHHOB HA BBDKUBAEMOCTB MAlll-
€HTOB C perpecceil MHOXECTBEHHON MUEIIOMBI.
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ASSESSMENT OF WARFARIN TREATMENT EFFICACY BY MEANS
OF USING COAGULATION TEST RESULTS WITHIN THE THERAPEUTIC RANGE

arim P., ?Varim C., °Ergeng H., Uyanik M. S., *Yaylaci S., *Vatan M.B., ‘Glindiz H.

!Department of Cardiology, Sakarya University, Medicine Faculty, Sakarya; 2Department of Internal Medicine,
Sakarya University, Medicine Faculty, Sakarya; *Department of Hematology, Sakarya University, Medicine Faculty,
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Warfarin is a Vitamin K antagonist and is used for pre-
venting thromboembolism in such conditions as Atrial
Fibrillation (AF), prosthetic valve disease or pulmonary
embolism. Following the regimen of treatment at times
presents a challenge, due to its narrow therapeutic range,
high incidence of interaction with other medications, and
metabolizing by cytochrome p450 enzyme system, as
well as widely variable range of action in individual patients
[1,2]. The follow-up study of the patients using Warfarin was
conducted using the values of International Normalized Ratio
(INR), which was obtained from the ratio between Prothrom-
bin Time (PT) and standardized control serum [3]. In cases
with Mechanical Prosthetic Mitral Valve Replacement (MKR),
it is recommended that target INR value is kept between 2,5-
3,5; in cases of mechanical prosthetic aorta valve replacement
(AKR) in patients with AF, intra-cardiac thrombus or with
past pulmonary emboli, the recommended target values are
between 2,0-3,0 [4]. While lower INR level increases the risk
of thromboembolism, high INR levels have the risk of high
bleeding. In addition, TTR (Time in Therapeutic Range) is
another method used to assess efficiency of Warfarin treatment
in follow-up patients. Although TTR is a corrected marker,
its use has some limitations. As TTR is a summary of the
active anticoagulation process with time, we can only detect
short-term risks and variables with INR levels [5]. Studies
conducted on use of Warfarin so far, have demonstrated
that efficient INR levels (TTR<60%) were ensured in less
than 60% of the patients [6].

The purpose of this study was to determine the active INR
levels and the TTR rates in coagulation tests in patients,
using Warfarin, presented at Sakarya University Education
and Research Hospital, Cardiology Polyclinic between
January 01 and March 31, 2015, who had mechanical pros-
thetic valve with AF or non-valvular AF and using Warfarin.
The study also includes the follow-ups of these patients.

Material and methods. 94 patients, using Warfarin because of
mechanical prosthetic valve or AF, treated at Sakarya Univer-
sity Education and Research Hospital, Cardiology Polyclinic
between January 01 and March 31, 2015, were included in
the study retrospectively (with file scanning). The latest INR
values of the patients on Warfarin treatment regimen for at
least 6 months were analyzed. The Warfarin use indications
of the patients were recorded. The age, gender, educational
status, and CHA2DS2VASc scores of the patients were
scanned. The patients were divided into 2 groups according
to their indications as the Non-valvular AF and Valvular AF
(prosthetic mitral valve, prosthetic aorta valve, prosthetic aorta
and mitral valve). The INR levels were adjusted to 2.0-3.0
for AF and prosthetic aorta valve; and 2,5-3,5 for prosthetic
mitral valve and prosthetic aorta and mitral valve. The latest 10
INR values of the patients were recorded and the TTR (Time
in Therapeutic Range) rate was calculated as average value.

Statistical analysis was made by using the Statistical Pack-
age for Social Sciences for Windows (SPSS) 15.0 package
program. The continuous variables in the group data were
determined with average+standard deviation (Ave+SD)
and the Median, Minimum, Maximum (Median, Min,
Max). The categorical variables were given as numbers
and percentages (n,%).

Results and their discussion. 94 patients - 58 (61,7%)
female and 36 (38,3%) male - were included in the study.
The average age value was 64.9+11years (37-87). The
educational status of the patients was assessed. 57 (60%)
of them were primary school graduates; 28 (29%) were
literate; 4 (4,2%) were secondary school graduates; 4
(4,2%) were high school graduates; 1 (1,1%) was university
graduate (Table 1). The patients were divided into 2 groups
according to the diagnosis: with Valvular AF (n=47, 50%),
and with Non-Valvular AF (n=47, 50%).

Table 1. Demographic Datas of patients

Parameters “ValvlerAF Non valvuler AF Total (=94
Age (years) 62,2+10,4 67,5+12,8 64,9+11,2
Gender (Male/Female) 19/28 17/30 36/50

Primary School (n) 30 27 57
Middle School (n) 2 2 4
High School (n) 2 4
University (n) 0 1
No Eduction (n) 12 16 28
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Table 2. The distribution of prosthetic valve in valvuler AF group

n %
Aort 17 36,2
Mitral 27 57,4
Aort+Mitral 3 6,4
Table 3. CHA,DS,-VASc scores of nonvalvuler AF group
n %
1 6 12.8
2 4 8,5
3 15 31,9
4 10 21,2
5 6 12,8
6 6 12,8
Table 4. Mean INR and TTR values of patients
Groupl (n=47) Group2 (n=47) Total (n=94)
Valvuler AF Non valvuler AF
Mean INR values 2,3+0,49 2,6+0,58 2,44+0,56
Mean TTR values (%) 36,8+17,2 43,8+17,7 40,32+17,6

In cases with Valvular AF, 16 patients were on Warfarin
with the diagnosis of prosthetic aorta valve (18,1%); 27
patients - due to prosthetic mitral valve (28,7%), and 3
patients - because of prosthetic aorta and mitral valves
(3,2%) (Table 2). Six patients with Non-Valvular AF
(12,8%), who were included in the study with CHA,DS -
VASc Score 1; 4 patients with Score 2 (8,5%); 15 patients
with Score 3 (31,9%); 10 patients with Score 4 (21,3%);
6 patients with Score 5 (12,8%); 6 patients scored 6
(12,8%) (Table 3). 13 (13,8%) of the patients who were
included in the study had a history of hospitalization due
to pre-diagnosis of gastrointerstinal system (GIS) bleed-
ing at least once within the 6-month follow-up period.
6 of those who have had GIS bleeding (12,8%) were on
Warfarin due to Non-Valvular AF, and 7 (14,9%) - due
to Valvular AF.

The average INR value in all the patients was 2,4 (min-
max: 1,3-4,3); the average of those with Non-Valvular
AF was 2,6 (min-max: 1,3-4,2); and 2,3 (min-max:
1,3-4,3) in those with Valvular AF. The TTR value in
all patients was found as 40,3% (min-max:10-80%): in
Non-Valvular AF patients - 43,8% (min-max: 10-80);
in Valvular AF patients - 36,8% (min-max: 10-80%)
(Table 4).

Warfarin is the most important medication known in
preventing and treating thromboembolism [6]. However,
the adjustment of its dosage is extremely difficult due to
the high incidence of medication-food interaction and
its variable in effects on individual patients. In addition,
there are frequently reported undesirable hemorrhagic
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and thromboembolic events in patients during the follow-
up. The follow-up of the patients using Warfarin was
conducted by monitoring the INR values. The recom-
mended value of INR in patients with two prosthetic
valves and in those with Mechanical Prosthetic Mitral
Valve Replacement (MKR) is between 2,5 and 3,5; in
patients with Mechanical Prosthetic Aorta Valve Re-
placement (AKR), or with AF, intra-cardiac thrombus
or pulmonary emboli history - 2,0-3,0. Low INR levels
increase the risk of thromboembolism and high INR
levels have the risk of high bleeding [4].

The average INR value of all patients in our study was
determined as 2,4 (min 1,3 - max 4,3), and in Non-Valvular
AF patients as 2,6 (min 1,3 - max 4,3). The INR values of
40,4% of the patients in Non-Valvular AF Group were in
the target range. The INR average in patients with Valvular
AF was determined as 2,3 (min 1,3 - max 4,2). Values in
40,5% of the patients in Valvular AF Group were in the
target range.

The multi-centered AFTER (Atrial Fibrillation in Turkey:
Epidemiologic Registry) work conducted in the country,
determined that the INR levels were in the target range
(2.0-3.0) in 37% of the Non-Valvular AF patients; and the
INR levels in 36.1% of the cases who had Valvular AF were
within the target range [7,8]. Although the values found in
the study are over the country average, they are not at the
adequate level.

Aside from monitoring INR values, the TTR (Time in
Therapeutic Range) is also used for the treatment efficiency
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follow-up in patients on Warfarin regimen. Although TTR
is a corrected marker, there are some limitations in its
use. Young age, female gender, black race, multiple drug
intake, dementia, psychiatric diseases, and active cancer
influence TTR values [5]. Although TTR is the summary
of the anticoagulation process with time, short-term risks
and variables may only be detected using INR levels.

The TTR values of the patients in our study in all groups
was 40,3% (min: 10 - max: 80%), and the TTR durations
of'the Non-Valvular AF patients was determined as 43.83%
(min: 10 - max: 80%); and as 36,8 (min: 10 - max: 80%) in
Valvular AF patients. The TTR durations in women were
determined as 38,97%; in men - 42,50%. According to
the results of this study was observed that the coagulation
tests determined with TTR of the patients, who were under
Warfarin treatment, were not within the therapeutic range.

Another multi-centered study conducted in our country
reported that the TTR average of the patients who were
using Warfarin because of AF was 63.4% [9]. The study
that compared TTR values below 45% and over 65% were
compared, has reported that the risk of recurrent venous
thromboembolism and bleeding increased respectively
[10]. A study titled “ROCKET AF (Rivaroxaban - Once
Daily oral direct factor Xa inhibition Compared with vita-
min K antagonism for prevention of stroke and Embolism
Trial in Atrial Fibrillation)” included 6983 patients who
used Warfarin and had high risk of stroke. The average
TTR value was found to be 55.2% in these patients [11].

The effective INR value is as important as the TTR
durations when the patient is under Warfarin treatment.
However, as it has been demonstrated by data in previ-
ous studies, both values are affected by medication, food,
comorbidities, and several other factors [12].

For these reasons, it is the most important that the patients
using Warfarin are informed about the interaction effects
and to start the follow-up early after the beginning of the
use of this medication. On the other hand, the underlying
factors of the TTR values being determined as lower in
the Turkish patients population might be due to the lower
socio-economic and socio-cultural status, inadequate edu-
cation levels, and the insufficient information on use of the
medication provided by the doctors to the patients.

Conclusion. Warfarin is the most important drug for throm-
boembolism prevention. In order to assess the efficiency of
this medication, which is used frequently in patients with
Valvular and Non-Valvular AF, INR and TTR values must
be monitored in follow-up. There are various factors that
affect the food-drug interaction as well as the INR and TTR.
First of all, the patients using Warfarin must be educated
in terms of the use and its follow-up.
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SUMMARY

ASSESSMENT OF WARFARIN TREATMENT EFFICACY BY MEANS
OF USING COAGULATION TEST RESULTS WITHIN THE THERAPEUTIC RANGE

Varim P., 2Varim C., 2Ergenc H., *Uyanik M. S.,
“Yaylaci S., *Vatan M.B., 'Giindiiz H.

Department of Cardiology, Sakarya University, Medicine Faculty, Sakarya; 2Department of Internal Medicine,
Sakarya University, Medicine Faculty, Sakarya; *Department of Hematology, Sakarya University,
Medicine Faculty, Sakarya; *Department of Internal Medicine, Rize Findikli State Hospital, Rize, Turkey

Time in Therapeutic Range (TTR) is a value used to assess
the efficacy of Warfarin treatment. The aim of our study is
to determine the effective INR levels and the rate of TTR in
patients on Warfarin regimen due to Atrial Fibrillation (AF)
or Mechanical Prosthetic Valve (MPV). A total of 94 pa-
tients (58 female, and 36 male, mean age: 64.9+11years) on
Warfarin treatment due to AF or MPV with at least 10 INR
levels measurements in the last 6 months were included in
this retrospective study. The patients were divided into 2
groups. Group | consisted of the patients with Valvular AF
(n=47); Group 2 included the patients with Non-Valvular
AF (n=47); TTR and INR levels were compared. The aver-
age of INR values were found as 2,4 (min: 1,3, max: 4,3) in
all patients; 2,3 (min: 1,3, max: 4,2) in Group 1; 2,6 (min:

1,3, max: 4,3) in Group 2. The average of TTR values was
found 40.3% (min: 10%, max: 80%) in all patients; 43.8%
(min: 10%, max: 80%) in Group 1; 36,8% (min: 10%,
max: 80%) in Group 2. INR and TTR values are needed
to assess the effectiveness of the Warfarin treatment. The
patients in treatment with Warfarin should be well trained
and frequently monitored. On the other hand, the underly-
ing factors of the TTR values being determined as lower
in the Turkish patient population might be due to the lower
socio-economic and socio-cultural status, inadequate edu-
cation levels, and the insufficient information on use of the
medication provided by the doctors to the patients.

Keywords: TTR, INR, Warfarin.
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OIEHKA 5®®EKTUBHOCTU JIEYEHUA BAPOAPUHOM INOCPEJICTBOM UCIIOJb30BAHUA
KOATYJIAHNOHHOI'O TECTA: PE3VJIBTATHBI B IPEJEJIAX TEPAITEBTUYECKOI'O TUAITA3OHA

!Bapeim I1., *Bapeim [I3k., 2Ipreny X., *Yaupik M. C., “Sitnaxker C., ‘Batan M.B., Tiongo3 X.
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Bpems B TepaneBtrueckom auanazone (TTR) sBmsercs
NIOKa3aresieM, UCTIOIb3YEMbIM JIJIsl OLIEHKH AP PEKTUBHO-
CTH JICUSHHSI TAIIUEHTOB Bap(apuHOM.

Lenbio uccnenoBaHMs SIBUJIOCH ONPENETICHUE YPOBHS
INR (MexnyHaponHoe HOpPMaJIM30BaHHOE COOTHOIIIE-
Hre) 1 TTR st olleHKH BAMSIHUS Tepanuy BapOUpUHOM
y OONbHBIX NpU GUOPWILISILNY TIPEICePANl UITH ¢ MeXa-
HUYECKUM MPOTE30M cepiaeunoro kinanana (MPV). B pe-
TPOCIEKTUBHOE HCCCIIeIOBaHUE BKIIOUCHBI 94 marueHTa
(58 xenmuH, 36 MyX4MH; cpeHUH Bo3pacT 64,9+11 ner)
¢ GpuOpMIISIIMeii IpecepIuii NI ¢ MEXaHUYIHCKHUM ITPO-
TE30M KJIaTlaHa Ceplla, MPU JEYSHUH KOTOPBIX HCIONb-
30BaJicsl TIpenapar BappapuH, U B UCTOPUU KOTOPBIX, B
TEUeHHE MOCIEIHUX 6-U MECSIeB IMPUCYTCTBOBANO, Kak
MHUHUMYM JecsiTh oTBeToB Ha aHanu3 INR. Ilanuentsr
paszerneHsl Ha 1Be TPYIIbL: B | rpymimy BONUIH MallMEHTHI
C KJIAMaHHON (UOPHIUIAIIUCH MpeaCepans WA C UCKYC-
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CTBEHHBIM KianaHoM (n=47); Bo Il rpynmy BKITIOUEHBI Ma-
IUCHTHI 03 UCKYCCTBEHHOTO KianaHa (n=47). CpaBHIIN
ypoBHu TTR u INR. Cpenuuit mokaszarens INR coctaBun
2,4 (muH.:1,3; Makc.:4,3) y Bcex manueHToB: B | rpymme
—2,3 (mun.:1,3; makc.:4,2); Bo Il rpynme - 2,6 (Mun.:1,3;
Makc.:4,3). Cpeqnuii nokazarens TTR y Bcex manueHToB
coctaBui 40.3% (muH.:10%; makc.: 80%); B I rpymnme —
36,8% (muH.:10%; maxc.:80%); Bo II rpymme — 43.8%
(muH.: 10%; makc: 80%). Ananu3 nokasareneii INR u
TTR HeoOxomuMm Ui OLEHKH 3(PPEKTUBHOCTH JICUCHUS
Bap¢apuHoM. [lanMeHTbl, KOTOPHIM Ha3HAueH Npernapar
Bap(dapuH, NOIKHBI OBITH XOPOIIO MH(MOPMUPOBAHBI O
ero a(pdeKrax u yacTo HaOIFOAATHCS. Y HCCICIOBAHHBIX
rpyni 6osibHbIX TTR ObuT HIDKE TEpaneBTHYECKOro Jaua-
Ma30Ha, YTO, [0 BCEil BEPOSATHOCTH, CBSI3aHO ¢ Oonee HU3-
KHAM COIMaJIbHO-OKOHOMHUYECKHM CTaTyCcoM OOJbHBIX M
UX IUI0XOH MH(MOPMUPOBAHHOCTHIO CO CTOPOHBI Bpayei o
panMoHalIbHOM NPUMEHEeHNH BaphapuHa.
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STRUCTURAL HEART ANOMALIES (LITERATURE REVIEW)

Osovska N., Kuzminova N., Ovcharuk M., Serhiychuk O.

National Pyrohov Memorial Medical University, Internal Medicine Department N1, Vinnitsa, Ukraine

Small structural heart anomalies (SHA) is a large hetero-
geneous group of cardiovascular system malformations,
characterized by a variety of anatomical and morphological
abnormalities of heart and great vessels.

SHA are a part of connective tissue dysplasia syndrome
(CTDS), one of the most common congenital autosomal-
dominant diseases in people of young and middle age. This
disease is defined as a developmental disorder of connective
tissue in embryonic and postnatal periods due to genetic
changes in fibrillogenesis of extracellular matrix, which
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lead to dyscrasia on tissue, organ and organismal levels
[3,5]. SHA are also a part of undifferentiated connective
tissue dysplasia and manifest as a mitral valve (MVP)
and other heart valves prolapse, abnormal chords (AC)
mainly in the left ventricle, isolated aortic regurgitation,
pulmonary artery aneurysms, sinuses of Valsalva, interatrial
septum, etc.

The most common cardiac manifestations of CTDS are
mitral valve prolapse and abnormal chords in heart cavities,
which make up 93-95% of all SHA [16,33] as an isolated
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anomaly and combined pathologies, thus attributing them
to the most important and topical diseases subjected to
the study.

The detectability of SHA has increased significantly with
the development of echocardiographic equipment. Intro-
duction of three- and four-dimensional echocardiography
in cardiology practice resulted in a 70%-incidence of de-
tection of small cardiac abnormalities in a young people
population [34].

The SHA problem consists in a fairly large number of re-
quests for medical care - patients with MVP and other SHA
constitute 12-20% of young inpatient cardiac patients with
a frequency of requests for medical aid equal to 2-4 times
per year [8]. In the presence of structural heart defects,
phenotypic and multiple small changes in organs involve
dysfunction of vegetative nervous system (VNS), respon-
sible for a variety of clinical symptoms. 85-90% of adults
and 91-94% of children with a syndrome of connective tis-
sue dysplasia report manifestations of autonomic dysfunc-
tion attributive to patients with MVP and LV AC [15,22].
Psychopathic (panic) syndrome, which is often registered
in patients with SHA and requires seeking medical advice
from neurologists and psychiatrists, is characterized by
neurasthenia, phobic and affective disorders (hypochon-
dria, depression, hysteria, and psychasthenia) in patients,
especially young ones [16,30] .

Today, the attitude to SHA safety has changed. According
to most authors, CTDS and particularly MVP, as its cardiac
marker, may cause complications, such as hemodynamical-
ly significant mitral regurgitation, development of chronic
heart failure, infective endocarditis, greater circulation
thromboembolism and arrhythmias that can cause sudden
death (SD) to patients [4,14,22,23,36,37].

The primary mitral valve prolapse

The primary or true MVVP may be an isolated manifes-
tation of CTDS or included in a complex of symptoms
of “large” genetic syndromes, being a basis for various
malformations of individual components of connective
tissue, including Ehlers-Danlos and Marfan syndromes.
Regardless of presence or absence of clinical manifes-
tations, MVP manifests itself and detected mainly by
heart ultrasound examination. Currently, the detection
of mitral valve prolapse is characterized by a 92-96%
echocardiograph sensitivity, and a 97-100% specificity
[33]. According to results of population studies, MVP
is found in 10-14% of children and adolescents and in
12-17% of adults [33,8,9]. The results of the population
studies have shown that “symptomatic” MVP is the
most often diagnosed in women aged 20-29 and in men
aged 30-39 years [26]. The frequency of cardiovascular
complications under different MVP combinations varies
from 3 to 17% [33].
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The MVP etiology is not fully elucidated, but most re-
searchers suggest autosomal-dominant inheritance of
genetically determined defect of collagen synthesis and
magnesium deficiency, leading to weakness of MV leaflet
connective tissue. There is an evidence of the fact that the
background of initial MVP consists in genetically caused
metabolic disorder of mainly type I1I collagen [39]. Inves-
tigators have isolated a gene responsible for myxomatous
MVP, localized in chromosome 16p 11.2-12.1 [60].

A number of authors - supporters of the so-called “myocar-
dial” theory of MVP pathogenesis - have found widespread
or local fibrosis, fibrosis of atrioventricular or sinoatrial
nodes, hypertrophy of myofibrils, thickening of endocar-
dium as a result of histological examination of infarction
in patients with MVP, and degenerative changes of mito-
chondria as a result of electronic microscopy examination
[5,8,33]. They explain abnormal functioning of mitral valve
by infringement of LV local or global contractile ability.
Organic myocardial changes lead to varying severity of LV
asynergy, resulting in movement of papillary muscles to-
ward the atrioventricular ring with certain “redundancy” of
tendon chords and valve sagging. Dysfunction of papillary
muscles may be related to metabolic failure of myocardium.
Hypercatecholaminemia is one of factors triggering dis-
metabolic change, leading to abnormal myocardial oxygen
demand. Morphological studies in young patients showed
that a blood flow impaired due to fibromuscular dysplasia
of coronary arteries and their topographic anomalies caused
by dysplasia of connective tissue may be the true basis for
LV dysfunction with underlying MVP [29].

The majority of researchers are considered supporters of
the “valve” theory, according to which patients with MVP
should demonstrate certain “weakness” of MV valve leaflet
connective tissue. The most common finding is myxoma-
tous degeneration, which captures more than 50% of valve
leaflet surface [29,42]. This term denotes disturbance of
collagen fibrils architectonics and their replacement
by acidic glycosaminoglycans. In macroscopic study,
myxomatously degenerated leaflets look significantly
thickened, structurally heterogeneous, increased in size,
“inflated”, and endured. Chords throughout their length
are fragmentally thickened, some portions cracked,
calcified. Histological examination of myxomatously
modified valve-chordal structures exhibits diffuse dam-
age of fibrous layer, extinction of collagen and chaotic
arrangement of elastin fibrils; the electronic microscopy
examination reveals replacement of connective tissue
elements by young mesenchymal cells, fragmentation
of collagen and elastin fibrils and the emergence of free
lysosomes. The polarized microscopy examination re-
veals infiltration of collagen by proteoglycans with low
molecular organization of collagen fibrils; extra type 111
collagen and deficient type V collagen in myxomatously
modified leaflets.
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The echocardiographic criteria of MVP are sagging of MV
leaflets, thickening, excessive enlargement and flexibility
of MV leaflets. Diagnostically significant is prolapse of one
or both systolic mitral leaflets into LA cavity more than 3
mm. There are three degrees of MVP: Grade [ - by 3-6 mm,
Grade Il - by 6-9 mm, and Grade 111 — by more than 9 mm.

Identification of myxomatous degeneration (MD) of MV
leaflets, mitral regurgitation (MR) and its degree are im-
portant and prognostically significant items. These signs
have not only a diagnostic value, but are also directly
related to occurrence of complications. The additional
echocardiographic sign of MVP may be abnormal size of
fibrous ring and its pathological motion. To characterize
the MV prolapse, it is also appropriate to determine the
presence and extent of abnormal movement or papillary
muscles traction [50].

MR degree is determined by color mapping with manda-
tory assessment not only of the volume, but also of the
direction of regurgitation, which could principally matter
in determining the prognosis for patients, given the severity
of prolapse is observed exactly under eccentric positioning
of reverse flow [26].

Mitral regurgitation is considered both the most frequent
manifestation and complication of MVP - it is found in 42-
100% of patients with MVP [8,15,19,26,36]. The progressive
nature of MR is observed mainly in patients with true MVP,
i.e. with myxomatously modified leaflets. Marked and severe
MR increases the risk not only of heart failure, but also atrial
and ventricular arrhythmias, thromboembolic complications
and sudden death [3,8,15,17,19,22,29,37,42].

As arule, MR with underlying MVP is slight or moderate,
and only 8-10% of men and 4-5% of women with MVP
demonstrate expressed or severe MR [19]. According to
the Mayo Hospital data, MVP is the cause of MR in 40%
of cases that require surgical treatment [52].

One of the main factors contributing to the progression of
MR and other MVP complications is myxomatous degen-
eration of the valve-chordal MV apparatus. MD is a sign of
congenital origin of prolapse, i.e. the factor that determines
its primacy (Fig. 1).

MR is found in 80-85% of individuals with MVP and signs
of myxomatous degeneration [33]. Most researchers believe
that no primary prolapse exists without myxomatous de-
generation of valve-chordal apparatus, and a slight sagging
of leaflets is not an anomaly, but an anatomical feature that
does not departure from the norm and could extinct during
further development of an organism.

Given the fact that not only presence but also the severity
of MD determine the nature of intracardiac hemodynam-
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ics and prolapse prognosis, we proposed our own method
of determining a degree of MD. MD Grade I (minor) is
considered thickening of a leaflet up to 3-4 mm, Grade
II (moderate) — up to 5.6 mm and Grade III (severe) — up
to 7.8 mm or more [10]. In the presence of myxomatous
degeneration, an incidence of such MVP complications, as
heart failure, ventricular arrhythmias and thromboembolic
events increases in parallel with growing a degree of myxo-
matous degeneration of leaflets and mitral insufficiency
[10,19,29,42,60].

Fig. 1. Myxomatous degeneration of mitral valve

The pathophysiological mechanisms of development and
progression of MR with underlying MVP are still poorly
understood. The development of MR is usually a long
process, which can be asymptomatic for many years and
even decades. The rate of MR severity progression is
determined by degree of structural and functional abnor-
malities in valve-chordal apparatus of the heart. Under
slight prolapse of barely modified and unmodified MV
leaflets, no significant raise of MR degree may occur for
a long period, whereas under presence of myxomatous
degeneration of the valve leaflets, chordae tendineae and
papillary muscles, MR progression is significant. The risk
of hemodynamically significant MR in MVP patients with
almost intact structure of valve leaflets during 10 years
is only 0-1%, while it reaches 12-15% in the presence of
severe MD [19,29,52].

Traumatic effect of regurgitation turbulent flow on the valve
structures plays the main role in MR progression with under-
lying MVP. Local persistence of MV injury and regeneration
processes leads to deepening of myxomatous transformation,
growing disorder in collagen fibrils architectonics, further
fibrosis and deformation of MV, thickening and retraction of
leaflets, and, therefore, to steady progression of MR. In some
cases we can observe sharp progression of MR due to rupture
of changed tendon chords followed by development of the
“flail” leaflet syndrome (Fig. 2), and rapidly progressing heart
insufficiency [19,33,42,52].
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Fig. 2. "Flail" leaflet due to rupture of chord affected by
myxomatous degeneration

The most reliable clinical sign of MVP is a systolic click
on the top and systolic murmur. Auscultative symptoms
may be absent in case of MVP low severity. The rest of
the above symptoms observed in MVP patients (cardialgia,
tachycardia, dyspnea, hypotension episodes, precollaptoid
states, panic attacks, hyperhidrosis, migraine-like headache,
etc) are of low specificity. According to population studies,
the rate of asymptomatic MVP is 32-46% [28,53].

Cardialgic syndrome, according to most authors, devel-
ops in 40-65% of MVP cases [4,8,15,44]. The nature and
duration of pain feelings are very diverse and may vary in
different points of observation. Tolerability to pain is an
individual feature. The absence of ischemic changes on
ECG in most patients with MVP suggests regarding car-
dialgia as a manifestation of VNS dysfunction [15,16,22].
The reason for cardialgia is considered growing levels of
circulating catecholamines with the development of exces-
sive vasomotor response in the basin of coronary arteries,
leading to coronary perfusion decrease episodes. Some
authors explain the mechanism of cardialgia with underly-
ing MVP by decrease of a diastolic period at account of
growing heart rate and occurrence of sinus tachycardia in
response to physical and emotional stress; local myocardial
ischemia due to abnormal traction of papillary muscles and
microthromboembolia in the area between left atrium and
rear MV leaflet, and coronary spasm as well [26,28,33]. The
cause of cardialgia could also be dysplasia of vascular wall
and congenital undulation of moves that leads to disruption
of blood supply to the myocardium.

Some researchers include increased anxiety, agoraphobia
and panic attacks, considering this as a kind of cardiac
symptoms, neurological (psychiatric) syndrome to the
concept of “MVP syndrome” [8,16,30].

Arrhythmias at MVP is a second by frequency symptom
after cardialgia and the first of the causes of sudden death
© GMN

in adults [18,33]. The results of comparative evaluation of
prevalence of arrhythmias in patients with MVP in gen-
eral population are mixed. The frequency of arrhythmia
diagnoses depends on a method of examination (normal
ECG, Holter monitoring, load tests) and varies, according
to different authors, from 15 to 92% [3,5,8,16,22]. Some
researchers assign a fundamental role in the pathogenesis
of arrhythmias with underlying MVP to congenial features
of conductive system, inadequate connective tissue of valve
structures, and autonomic dysfunction [5,9,15,26]. Direct
connection of cardiac arrhythmias with myxomatous de-
generation of MV valve leaflets was established [10,42].

One of the mechanisms of ventricular arrhythmias is an
abnormal traction of papillary muscles. Papillary muscles
and a valve ring move to the top in systole and prolapsing
MV leaflets strengthen their traction on the top and cause
abnormal muscle movement towards the valve ring, thus
creating electrical instability of a part of the myocardium
at the site of traction. All patients with severe abnormal
traction of papillary muscles have signs of myxomatous
degeneration of the leaflets [10,28,42].

Cardiac arrhythmias with underlying MV/P are closely re-
lated to a problem of sudden death. A long-term prospective
study revealed that the incidence of arrhythmic SD in pa-
tients with MVP was 1.0-2.5% [53]. 1.9 cases of arrhythmic
SD in 10 0000 patients with MVP are registered annually
among patients without severe MR. In case of severe MR,
the likelihood of arrhythmic SD increases 50-100 times,
reaching 190 cases per 10 000 patients per year [18].

Patients with true MVP often register an increase in Q-T
interval dispersion, a breach of heart rate variability with
severe hypersympathicotonia, late ventricular potentials,
WPW syndromes, considered significant risk factors for
the development of dangerous ventricular arrhythmias. The
frequency of long Q-T interval with MVP varies widely,
depending on applied diagnostic technique — resting ECG,
daily ECG monitoring (Holter), or load testing. In resting
ECG it accounts to 20.0-26.6%, in Holter monitoring —
35.7%, and under physical activity - 41.6% [1,56]. It was
found that changes in Q-T interval dispersion correlated
with a degree of myxomatous degeneration of prolapsed
valve leaflets and a severity of arrhythmias [10,25].

Some studies have revealed that MVP was the only struc-
tural cardiovascular disorder in 8-10% of patients with “id-
iopathic” ventricular tachycardia and in 10-12% of young
people who died because of arrhythmic SD [23,27,37].
Autopsies showed a large myxomatous degeneration of
MV structures. An independent contribution of VNS dys-
function to the development of paroxysmal ventricular
tachycardia is also possible [15,26,42].

According to most researchers, hemodynamic conse-
quences of MVP are determined by a degree and a nature
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of MR progression. Systolic cardiac dysfunction is usually
not observed at low or moderate, not progressive regurgi-
tation. The prognosis for such patients is not significantly
different from that in the general population [1,17, 30,43].
Severe mitral regurgitation is associated with higher risk
of LV dilatation and LA, and development of congestive
heart failure. Transformation of asymptomatic prolapse in a
hemodynamically significant one with underlying develop-
ment of LV remodeling is defined in 15-40% of cases [1,
19,43,52]. LV systolic dysfunction in patients with mild to
moderate prolapse and MR up to Grade Il is determined
mainly during the stress test. In this case, the areas of dis-
turbed segmental contractility are defined mainly in 6-10%
of asymptomatic and in 12-17% of symptomatic patients
with MVP [57]. In patients with severe MR, a reduction in
overall LV contractile capacity is determined in 50-90% of
cases. LV diastolic dysfunction was registered in 20-26%
of patients with Grades II-IIl MVP. According to our data,
there is a direct correlation between a degree of myxoma-
tous degeneration and cardiac remodeling; as the degree of
MD valve-chordal apparatus of heart increases, the volume
of left ventricular cavity associated with relative thinning
of walls and reduced LV contractile ability increases even
at moderate MR [10].

Therefore, complicated course of MVP occurs mainly in
the presence of myxomatous degeneration of the valve-
chordal apparatus, which reflects a general degree of
cardiac connective tissue dysplasia. The result of valve
MD is hemodynamically significant mitral regurgitation,
which along with congenital hypersympathicotonia leads
to LV remodeling, heart failure, arrhythmias and other
complications.

The prognosis for patients with MVP depends on many
aspects. Patients with asymptomatic MVP usually have
favorable prognosis. According to demographic studies,
a survival rate in populations consisting of individu-
als with MVP is similar to the one in healthy subjects
regardless of gender and age [28,43,53]. However, in
some cases MVP leads to the development of serious
complications, including severe mitral regurgitation,
chronic heart failure, infective endocarditis, embolic
cerebral events, arrhythmias and sudden death. Com-
plications significantly impair quality of life, course of
disease and the prognosis. The factors contributing to
adverse course of MVP are inclusive of myxomatous
degeneration of leaflets, significant mitral regurgita-
tion, cardiac arrhythmias, especially ventricular ones,
prolonged Q-T interval, WPW syndrome, syncope, and
a history of close relatives with SD.

Abnormal chords of left ventricle

Abnormal chords of left ventricle are connective tissue and
muscle formations (trabeculae, chords, “bands”), which,
unlike normal chords, have ectopic attachment.
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The real possibility of lifetime diagnosis of abnormal
chords became possible only after improvement of echo-
cardiographic technique. Echocardiographically abnormal
chords visualize as thin echo-dense linear structures that
have no connection with cardiac valvular apparatus.

The frequency of detected ventricular AC in the population,
according to autopsy data, reaches 16% [41], and according
to echocardiography data, varies from 1 to 68% of cases
[3,5,32]. Such differences, of course, is the evidence of
different methodological approach to AC detection and
interpretation of the data.

In 95% of cases, abnormal chords are located in the left
ventricular cavity, in 5% - in the cavity of the right ven-
tricle [12]. They can be both isolated and multiple, with
isolated ones in most cases - 62 and 38%, respectively.
AC is more often diagnosed in men (17-71%) than in
women (17-30%), with insignificant age differences. In
youngsters and teens AC is diagnosed more likely than
in people of average age, and feature more vivid symp-
toms associated with hypersympathicotonia [3,5,8,12].
AC is often present in ischemic heart disease and dilated
cardiomyopathy (25-43%), rheumatic heart disease
(38%), ventricular septal defects and other congenital
heart defects (15%) [41].

AC may exist in isolation or combined with other small
structural cardiac anomalies. According to different authors,
AC is combined with MVP in 53% -68% of cases [5,8,32].
This fact confirms clear pathogenetic link between AC
and MVP, and allows us to agree with the term “mass” —
phenotype (mixed phenotype) in these patients proposed
by M. Glesbi, and to modify the “phenotypic length” as
follows: the norm - AC - MVP - Marfan or Ehlers-Danlos
syndromes [31].

At present, there is no generally accepted classification
of cardiac abnormal chords. A simplified classification
is most commonly used in echocardiographic practice,
according to which multiple and single AC are detailed,
which in turn can be apical and median transverse, much
less - longitudinal and diagonal ones.

AC LV are usually a cause of systolic murmurs mostly on
top of the heart, which are registered in 72-100% of cases
and may change along with changing body position or dur-
ing exercise [32,31]. Genesis of noise is possibly associated
with an increase in blood circulation, blood flow turbulence
and AC vibration in case of their location on ways of blood
inflow and outflow from ventricles.

78-90% of patients with AC present with nonspecific
symptoms of autonomic dysfunction, which has consti-
tutional, genetically based nature, similar to that in the
MVP [15,22].
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WPW syndromes in AC patients are registered in 12-
20% of cases [3]. Many believe that the cause of WPW
syndrome consists in the presence of conduction system
fibrils and Purkinje cells in AC. As a result, ventricle AC
may be another pathway of accelerated atrioventricular
pulse conduction along with possible functioning of the re-
entry mechanism. Early ventricle repolarization syndrome
is found in 72% of children and adolescents and in 19% of
adults, being considered a manifestation of unstable func-
tioning of additional atriofascicular pathway [7].

The most clinically important manifestation of AC is
arrhythmia, registered mostly in the form of supraven-
tricular and ventricular beats. According to some authors,
extrasystolic arrhythmia with underlying AC LV is found
in 15.8-100% of cases [3,5,12,59]. Some authors noted in
patients with AC complications in the form of ventricular
tachycardia or ventricular fibrillation, which can even be
an indication for a surgery [47,55].

Violation of left ventricular diastolic function in case of
AC, according to some authors [8,12,31], is preconditioned
by altered ventricular relaxation as a result of presence of
thickened median and multiple chords in its cavity. This
leads to deformation and breach of left ventricular geometry
mostly during relaxation (Fig. 3).

Fig. 3. Abnormal transverse chord of left ventricule with
local hyperthrophy in places of attachment

In addition, in places of AC attachment, particularly in
the area of interventricular septum and posterior wall, lo-
cal myocardial hypertrophy develops, which aggravates
distortion of the left ventricle (Fig. 4).

According to our data, young people with CTDS and mul-
tiple AC LV present LV remodeling in the form of dilation
and lower LV contractile function compared with the one
in young individuals in the control group, accompanied
by symptoms of chronic heart failure in nearly half of
patients (46%) [10]. Significant changes in heart geometry
were not found in case of isolated abnormal chords in the
left ventricle. The nature of changes in diastolic function
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is largely dependent on the tops and number of abnormal
chords. 12% of patients with multiple chords presented re-
strictive type of diastolic dysfunction, whereas patients with
thickened transverse median AC LV dominated by changes
of relaxation violation type - 28%. These features of LV
structure and functions are, likely, the result of congenital
weakness of connective tissue “frame” of the heart, and
multiple chords are the sign that reflects the significance
of these changes.

Fig. 4. Abnormal chord diastolic distortion of left ven-
tricule

Therefore, patients with abnormal ventricular chords, like
all patients with small structural cardiac anomalies, may be
attributed to the risk group due to, mostly, a possibility of
development of high-grade ventricular beats, paroxysmal
ventricular tachycardia, and heart failure.

Left ventricular non-compaction and multiple abnormal
chords as its markers

Until recently, all cases of abnormal ventricular chordae
have been regarded exclusively as a manifestation of
cardiac connective tissue dysplasia, say a kind of SSHA.
This assumption is supported by the fact of combina-
tion of left ventricle AC with MVP and other SSHAs.
However, such combinations are common in less than
a third of patients with AC. Moreover, a histological
examination of abnormal chords, especially multiple
ones, together with a connective tissue, has revealed
muscle fibrils, with domination of muscle tissue in some
cases [32].

Recently there have been reports in the literature that
multiple AC LV may be a characteristic feature, and
even a diagnostic criterion for severe disturbance of
cardiac embryogenesis — a left ventricular muscle
non-compaction syndrome, or left ventricular non-
compaction (LVN).
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The main feature of myocardium non-compaction is pres-
ence of numerous bridges and trabeculae in the left ventricle
with inter-trabecular voids between them, covered from
within by endocardium and connected to the LV cavity (Fig.
5). Multiple bridges/beams along with trabeculae form up
wide incompact spongy layer of the heart muscle, while a
true homogeneous layer of the myocardium remains thin.
This altered structure results in rapidly growing deteriora-
tion of contractile ability of the heart followed by fatal
heart failure (HF).

Fig. 5. Gross specimen of left venticule with left venticular
non-compaction

Isolated left ventricle non-compaction is a cardiac disease
with sufficiently clear morphological and clinical mani-
festations. Its higher incidence in recent years reflects not
only actual prevalence of LVN, but very much the fact that
diagnoses mostly remained unset and only complications
in terminal stage were stated out. Even after introduction
of “left ventricular non-compaction” term in 1990, this
pathology often reported in the context of investigation of
patients’ sudden death causes, fatal ventricular arrhythmias
and systemic thromboembolism. Progress in the echocar-
diography technique, introduction of second harmonic
and contrasting of cardiac cavities have made it possible
to diagnose this pathology also in asymptomatic patients.

Isolated left ventricular non-compaction according to the
definition and WHO classification of cardiomyopathies
along with fibroelastosis and mitochondrial cardiomyopa-
thy are categorized as “unclassified” cardiomyopathies.
[48] Inclusion of LVN to this category reflects the absence
of generally accepted understanding of mostly etiology and
pathogenesis of the disease.

According to modern concepts, LVN is a result of embryo-
genesis failure in the early stages of embryo development,
when the heart is made up of loose mesh of tubular muscle
fibrils (spongy myocardium), which gradually “grow”
along with the progress of heart muscle. In normal embry-
onic development, large cavities with a mesh of beams-
trabeculae reduce and get thinner along with formation of

72

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

coronary circulation, and leveling the endocardial surface.
If the development is disturbed, connections between the
LV cavity and inter-trabecular cavities persist. This form
up the basis for isolated myocardium non-compaction.

Sometimes myocardium non-compaction is associated with
other anomalies, which cause rise of pressure in heart cavi-
ties. In such cases, deep trabeculae connect not only with
LV cavity, but also with coronary arteries. Such changes
are more common in patients with genetic diseases (Emery-
Dreyfus dystrophy, etc).

The cases are known, when clinical LVN symptoms oc-
curred in early infancy and the first manifestation of the
disease was severe circulatory failure, which usually led
to death [44-46]. Perhaps, asymptomatic cases were noted,
detected only after the echocardiographic examination. Left
ventricle non-compaction may occur in people of differ-
ent ages, but most common in children and young people.
Actual prevalence of LVN is not known. According to most
authors, LVN occur in 9.2-9.5% of children diagnosed
cardiomyopathy [24,45]. In adults, the figure ranges from
0.014% to 0.05% [44,49]. Due to complexity of diagnosis
and lack of awareness about the disease, LVN often remains
unrecognized, and patients are often diagnosed dilated and
hypertrophic cardiomyopathy, fibroelastosis, endomyocar-
dial fibrosis, myocarditis, thrombosis of LV cavity, local
hypertrophy of LV wall, restrictive cardiomyopathy, and
pericarditis [49].

Pathological myocardial structure causes its dysfunction
that leads to heart failure. The degree of HF severity de-
pends on the number of pathological “noncompact” left
ventricular segments. In addition to reducing myocardial
contractile function, insufficient filling caused by impaired
relaxation of changed LV plays an important role in the
genesis of heart failure. In some LVN cases, we can ob-
serve excessive formation of connective tissue fibrils in the
endocardium similar to fibroelastosis, which also affects
the diastolic function.

The main method of LVVN diagnostics is ultrasound exami-
nation of heart. R. Jenni and E. Oechslin proposed system-
atized echocardiographic criteria for diagnosing isolated
myocardial non-compaction [35]. The echocardiography
LVN diagnostics criteria consist of left ventricle wall
thickening due to non-compact layer with a ratio of non-
compact layer to truly muscular one over 2; color mapping
visualization of deep intra-trabecular sinuses with turbulent
blood flow, connected to the left ventricular cavity; the
presence of multiple abnormal chords (3 or more) in the
left ventricular cavity; absence of other heart malformations
in the event of isolated LVN.

Deep trabeculae with intra-trabecular cavities create favor-
able conditions for slow and turbulent blood flow in them,
thus increasing the risk of thrombosis. Echocardiogram im-
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ages of transversal cross-sections of left ventricular present
trabecular network which form a non-compact portion of
myocardium looking like a lace, which protrude into the left
ventricular cavity, with multiple blood turbulences between
its elements registered by Doppler (Fig. 6).

Fig. 6. Signs if left ventricular non-compaction looking like
lace in transverse position at mid segments

These same intra-trabecular lacunae are the places where clots
form. A similar pattern considered earlier as signs of clotted
Abramov-Fiedler myocarditis with underlying decreased
myocardial contractility. Some authors have proved the ab-
sence of inflammatory markers in the LVN, which removed
the question of the inflammatory nature of the disease [35].

The prognosis for LVN patients depends on the amount of
affected segments, total myocardial contractility, time of
occurrence and the growth rate of heart failure symptoms.
Patients with ejection fraction below 35% have particularly
unfavorable prognosis [24,49].

Although left ventricular non-compaction syndrome was
first described about 20 years ago, neither official attitude
to this pathology, nor a terminology and classification have
been determined yet. Existing guidelines for diagnostics
and treatment are neither systematic, nor specific, and this
is the reason why the disease is rarely diagnosed and often
not adequately treated. At the same time, poor prognosis
and high mortality in case of myocardial non-compaction
determine the need for its detection in the early stages and
differentiated approach to treatment using both modern
conservative and surgical methods.

SHA and LVN treatment

Up to the mid-90s of the twentieth century, clinical man-
agement of patients with minor structural abnormalities
of the heart was the subject of serious disagreements and
characterized by the presence of polar points of view rang-
ing from the «nihilistic approach», based on the opinion of
definitely benign course of prolapse, to recommendations
of intensive treatment of each patient with MVP, based on
the concept of its unfavorable course and high incidence of
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complications. No systematic recommendations on tactics
of management and monitoring of patients with AC exist
at the moment.

The international recommendations of American Col-
lege of Cardiology/American Heart Association [20], as
well as recommendations made by Braunwald E. [21]
and Devereux R.B. [26] provide for several options of
managing patients with MVP, depending on a degree of
complications risk.

The group of low risk of complications consists of MVP
patients with no structural echocardiographic changes in
leaflets, chordae tendineae, papillary muscles and MV
fibrous ring, systolic murmur on auscultation and MR
Doppler signs. These patients do not require an antibiotics
prophylaxis when performing diagnostic and therapeutic
manipulations involving a risk of bacteremia. The patients
should be informed of favorable course of MVP and no need
to limit physical activity. They are recommended to come
back to echocardiography examinations with intervals of
3-4 years to eliminate occurrence of MR.

The group of moderate risk is recommended to include
patients with MVP if they present any of the following
symptoms: myxomatous degeneration of leaflets and ex-
tension of chords, minor Doppler MR, and intermittent or
persistent systolic murmur. The patients of intermediate
risk group are recommended regular examinations every
2 years to assess the dynamics of MV structural changes,
MR progression of cardiac remodeling. It is necessary to
keep routine antibiotic prophylaxis of infective endocarditis
during diagnostics and therapeutic procedures.

Since arterial hypertension contributes to the severity of
MR with underlying MVP and structural/functional chang-
es in the myocardium, careful monitoring of blood pres-
sure and prescription of adequate antihypertensive therapy
are necessary well under presence of mild hypertension.
Patients who experience palpitations, dizziness, syncope
or pre-syncope states, accompanied by ventricular arrhyth-
mias and/or prolonged Q-T intervals should be subjected
to Holter monitoring. If significant cardiac arrhythmias are
present, it is necessary to conduct medicinal treatment or
to consider catheter ablation.

Patients with MVP, who are at high risk of complications,
consist of those with moderate, expressed or severe Doppler
MR signs. They need annual examination and medicinal
treatment of major syndromes and symptoms, careful
monitoring of pressure with prescription of antihyperten-
sive therapy, if necessary, routine antibiotic prophylaxis of
infective endocarditis, and treatment aimed at eliminating
of cardiac arrhythmias. In case of progressive course of
MR accompanied by LV and/or LA dilatation, LV systolic
dysfunction and clinical manifestations of heart failure, it
is reasonable to consider surgical intervention.
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To reduce or eliminate tachycardias, arrhythmias and
cardialgias with MVP, small doses of B-blockers are used
[46]. Although B-blockers are proposed as a means of
medicinal prevention of sudden death with MVP, their ef-
ficacy has not been studied in prospective studies. In case
of ventricular fibrillation, it is possible to prescribe other an-
tiarrhythmics, preferably of class I1I (sotalol, amiodarone,
dophelitid), however, it requires careful consideration of
antiarrhythmic effects and probable serious proarrhythmic
effects [13,46,54].

If any additional atrioventricular pathways are found in
patients with MVP and AC accompanied by episodes of
supraventricular tachycardia, it is reasonable to apply
radiofrequency ablation. Patients with life-threatening
ventricular rthythm disturbances, as well as those with a
history of SD, are recommended to undergo electrophysi-
ological examination in order to select appropriate treat-
ment strategy and to consider implantation of cardioverter
defibrillator.

The characteristics of HF therapeutic treatment with un-
derlying MVP are practically unknown. Some authors have
noted certain efficacy of angiotensin-converting enzyme
inhibitors and angiotensin II receptor blockers in correction
of LV contractile ability and HF symptoms in MVP patients
with severe mitral regurgitation [51,58].

ACC/AHA guidelines call for indirect anticoagulant
therapy controlled by international normalized index for
all patients with MVP in the presence of atrial fibrillation,
HF clinical manifestations, as well as in patients with re-
current embolic cerebral catastrophes, despite of receiving
acetylsalicylic acid.

Patients with MVP, registered episodes of cerebral em-
bolic accidents, are recommended daily administration of
acetylsalicylic acid at a dose of 80-150 mg per day, quitting
smoking and using oral contraceptives. There is a perception
of possible using acetylsalicylic acid in these doses by patients
with severe MR and considerable myxomatosis of MV leaflets,
even if they do not present any neurological complications.
However, this point of view is not universally accepted.

Last years, in cases of MVP medical practitioners have
attempted to use magnesium preparations, including mag-
nerot, as nonspecific etiopatogenectic therapy. The results
of these studies show improvements in clinical/functional
and morphological picture in significant number of patients
with MVP during magnerot treatment [2,11].

In cases of severe mitral regurgitation, for example, due to
separation of chords, a surgical intervention (replacement of
mitral valve or annuloplasty) is recommended. Currently,
about 50% of reconstructive surgeries for mitral regurgita-
tion are made to patients with MVP. Operating mortality
does not exceed 2%. Plastics or MV chord replacement by
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artificial tendon is carried out in case of rupture or exces-
sive elongation.

The issue of arrhythmia and hemodynamic disturbance
treatment in patients with AC has not been resolved yet.
Therapeutic measures consist in using [-blockers and
angiotensin-converting enzyme inhibitors [6]. Surgical
treatment involves removing abnormal chords or local cryo-
coagulation of LV in places of abnormal chord attachment.
If manifestations of autonomic dysfunction are present,
sedatives and daytime tranquilizers should be administered.

Poor prognosis and high mortality in LVN patients de-
termine the need for its detection in the early stages and
differentiated approach to treatment depending on the
severity of patient’s status using modern methods of both
conservative and surgical treatment. Etiological treatment
of LVN is practically unknown and probably impossible
at this stage of medical science development. The main
option of treatment is heart transplantation. Patients with
«malignanty arrhythmias are required to implant cardio-
verter defibrillator. Treatment of circulatory failure and
cardiac arrhythmias according to existing guidelines for
treatment and prevention of these syndromes, as well as
adequate prevention of thromboembolic complications is
considered viable and reasonable.
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SUMMARY
STRUCTURAL HEART ANOMALIES (REVIEW)

Osovska N., Kuzminova N., Ovcharuk M.,
Serhiychuk O.

National Pyrohov Memorial Medical University, Internal
Medicine Department N1, Vinnitsa, Ukraine

Structural heart anomalies (SHA) are congenital abnormali-
ties of cardiovascular system, characterized by various ana-
tomical departures of heart and great vessels from normal
conditions. SHA are a part of connective tissue dysplasia
syndrome (CTDS), one of the most common congenital au-
tosomal-dominant diseases in people of young and middle
age. The most common SHA are a mitral valve prolapse,
abnormal chords of left ventricle and their combinations.
The clinical significance of these anomalies depends on a
degree of severity and impact on intracardial hemodynam-
ics, as described in the article. The most prognostically
dangerous are multiple abnormal chords of left ventricle,
which can be a sign of serious hereditary disease — a left
ventricular non-compaction.

Keywords: small structural heart anomalies, mitral valve
prolapse, abnormal chords of left ventricle, left ventricular
non-compaction.

PE3IOME

CTPYKTYPHBIE AHOMAJIMU CEPALA (OB30OP
JIMTEPATYPBI)

Ocosckas H.IO., Kysbmunosa H.B., Opuapyx M.B.,
Cepruiiuyk O.J1.

Bunnuyxuil nayuonanvuvlilt MeOUyuHCKUll ynueepcumem
um. H.U. Iupoeosa, denapmamenm enympenHei MeouyuHbol
Nel, Vipauna

Crpykrypubie anomanuu cepana (CAC) — ato anomanuu
Pa3BUTHS CEPACYHO-COCYAUCTON CHUCTEMBI, KOTOPbIC
XapaKTePHU3YIOTCS Pa3HOOOPA3HBIMH aHATOMHYCCKUMU
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OTKJIOHEHHUSMH OT HOPMBI CTPYKTYp CEpALla U MaTUCTPaJIb-
HbIX cocynoB. CAC BXOIST B CTPYKTYpPY CHHApPOMA
nucmiazuu coenunutTenabnoi Tkanu (CACT) — ogHoro
u3 HanboJiee pacIIpOCTPaHEHHBIX HACIECTBCHHBIX ay-
TOCOMHO-JAOMHHAHTHBIX 3a00JIEBaHUH JTUIl MOJIOOTO
u cepenHero Bo3pacta. Haubosee pacnpocTpaHeHHBI-
Mu CAC saBASIOTCA MPoOJIallC MUTPAJIBHOTO KJamlaHa,
AHOMaJIbHBIE XOPBI JICBOTO JKEJIyJI04Ka U UX KOMOH-
Hanug. KnuHnueckoe 3HaUYeHHE MaHHBIX aHOMAIUH

3aBUCUT OT CTEIEHU UX BBIPAKCHHOCTU U BIMSAHUSA
Ha BHYTPUCEPACUHYIO F€MOJMHAMUKY,YTO U OIIUCAHO
B cTarbe. Ha ocHOBaHMU aHaAIMU3a PETPOCIHEKTUBHOU
U TeKylLled HAayYHOU JIMTEPATypbl 110 BOIIPOCY aBTOPHI
3aKJIIOUAIOT, YTO Hanbosee MPOTrHOCTHYHO OIACHBI-
MU SIBJISIFOTCS MHOXECTBEHHBIC aHOMAJbHbIE XOPABI
JIEBOTO KEIYJ0YKa,KOTOPbIE MOTYT OBITh MPU3HAKOM
TSAKEJIOT0 HACIEJCTBEHHOIo 3a0071€BaHUs — HEKOM-
MTaKTHOTO JI€BOTO KeIyJ0uKa.
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ANALYSIS OF SOME EPIDEMIOLOGICAL RATES OF SUICIDE IN GEORGIA

Kiladze L., Lezhava G., Gadelia E.

Center for Mental Health and Prevention of Addiction, Thilisi, Georgia

According to the World Health Organization (WHO),
over 1 100 000 people die due to suicide every year. In
addition to the fact that this number exceeds total amount
of murders and military casualties, there are 19 million
suicide attempt survivors. The rate of suicide is growing
around the world. The World Health Organization pre-
dicts that if nothing changes by 2020, the annual number
of suicides will reach 1 500 000 [3,4]. In our opinion,
it indicates that the rate of suicide, similar to the index
of happiness is not only determined by people’s social
conditions. The fact that the average life expectancy
increased from 40 to 71 years [5] in recent decades could
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be considered as an objective indicator of improved
socioeconomic conditions. Still suicide rates have been
found to be greater everywhere in countries with low to
high level of economic development.

The WHO divides countries into three main categories
[6,8]: 1- countries with high and very high (HIC), 2- me-
dium (MIC) and 3- low (LIC) suicide rates. The WHO data
show that neither socioeconomic conditions of countries,
nor their quality of democracy or human rights protection
affect suicide rates. For example, countries with medium
rates of suicide include the USA, France and Canada on the
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one hand and Cuba, Moldova and Estonia on the other. The
group with low suicide rate comprises Germany, Austria,
England and Georgia, Armenia and Azerbaijan. These data
clearly show that suicide must have specific reasons.

Suicide rates of post-soviet states, i.e. the countries that
were part of the same ideological, political and economic
space [7] are even more demonstrative. Rates of Lithuania,
Kazakhstan and Belarus are high, although they differ by
ethnical religious, economic and geographic characteristics
like Tajikistan, Armenia, Azerbaijan and Georgia suicide
rates of which are low as well.

In recent years, suicidologists drew particular attention to the
rising suicide statistics all around the world, including Geor-
gia. Spreading of suicide cases, its qualitative characteristics
in different communities, demographic groups, etc. vary
considerably making it difficult to determine general criteria
for their prevention [7]. This led to working out the “Mental
Health Action Plan” on the 66" World Health Assembly for the
first time in history. Suicide prevention represents an integral
part of the plan and aims to reduce suicide by 10% by 2020.

The aim of the research was to determine adequacy of
epidemiological rates of suicide and suicidal attempts in
Georgia and compare them with international data.

Material and methods. Statistical data on suicide and
suicide attempts in Georgia is recorded in two agencies:
the National Statistics Office (GEOSTAT) and the Ministry
of Internal Affairs of Georgia (MIA) [1,2].

The National Statistics Office — holds information on sex
and age groups only. They do not have any data on causes
of suicide and suicide attempt facts. Mortality base of
the National Statistics Office is formed through the Civil
Reqgistry in accordance with the two types of documents:
Medical Certificate of Death and the Confirmation of Death.

The Ministry of Internal Affairs of Georgia investigates all
facts of suicide and suicide attempts since the cases may
be related to crimes, in particular to the Article 115 of the
criminal law.

Obtained data from both agencies have been statistically
processed and compared with international data.

Results and thier discussion. Comparison of data
obtained from these two sources shows significant dif-
ference between statistical information provided by two
state agencies. For example, suicidal rate of 2011-2014
of the MIA exceeds the GEOSTAT s rate twofold. There
is a difference between sex and age groups. Besides,
mortality database of the National Statistics Office is
the only official source used to record death in Georgia
to make international comparisons and plan interven-
tions (Fig. 1).
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Fig. 1. Suicide Rates and Figures per 100 000 Inhabitants
by Years (GEOSTAT vs. MIA)

Suicide cases in both databases are recorded independently,
without data comparison (including quantitative). After
entering into the GEOSTAT mortality database, suicide
cases may obtain codes of other diseases as causes of
death. That is why estimation of the real scale of suicide is
quite difficult and the WHO considers low rate of suicide
in Georgia doubtful (7). According to the WHO report
2014, only 60 countries out of 172 have reliable data on
condition of the population making it possible to determine
suicide mortality rates. Although Georgia is considered to
be among countries with reliable data on condition of the
population, share of death caused by unspecified reasons
is quite significant.

In order to clarify characteristicst of suicide rates, the MIA
database has been compared to international data. Accord-
ing to the international data, frequency of suicide differs
by gender (6). Men commit suicide about three times more
often than women do. This ratio is equal to 4/1 in high-
income countries (HIC) and 2/1 in low and middle-income
countries (LMIC). Based on the WHO data of 2012, suicide
rate in the HIC (per 100 000) is equal to 12,7, 5-7 in women
and 19.9 in men. For the LMIC suicide rate (per 100 000)
is 11,2, 8,7 in women and 13,7 in men. It is worth mention-
ing that according to the WHO, suicide attempts are up to
20 times more frequent than completed suicides. Females
attempt suicide 4 times as often as males.

Statistical data of Georgia [2] — number of suicides by
sex — the trend more or less coincides with international
data, while suicide attempts are in sharp contrast to the
international ratio.

There were 292 cases of suicide in 2011, including 47
women and 254 men. In 2014 this number was equal to
375, with 66 women and 309 men.

There were 259 suicide attempts in 2011, including 105
women and 154 men. In 2014 this number was equal to
246, with 117 women and 129 men (Fig. 2)
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Fig. 2. Suicide Cases and Suicide Attempts by Age and Sex

2011-2014 data show that women-to-men ratio in sui-
cide attempts is unreliable, namely, suicide attempt rate
is slightly higher among men. These findings contradict
international data. One of the main reasons of such dif-
ference other than statistical data collection flaws is still
existing stigmatization of suicide and suicide attempts at
the community that disguise facts. (pic. 3)
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Fig. 3. Comparison of suicide and suicide attempts by years

The lowest suicide mortality rate is observed among <15
aged teenagers and the highest - in people above 70 years
of age, both male and female [9] in almost every region
of the world. In 15-70 age groups, suicide mortality rate
depends on sex and age and is significantly different in
the high, medium and low-income countries. According
to the WHO, the fact that suicide is the third leading cause
of death is particularly alarming. The Ministry of Internal
Affairs reported the following form of suicide age group
distribution [2] (Fig. 4).
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Fig.4. Suicide Rate per 100 000 Inhabitants in Georgia
(By age groups)

Fig. 4 clearly indicates that suicide rates have undergone
significant increase (from 6.7 to 12.9) in 30 to 50 age groups
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that undoubtedly require special attention and appropriate
preventive measures.

The fact that causes of suicide [10] are very important for
suicide prevention is well known. There are 8 main reasons
of suicide, among overall 800 causes:

Fear of punishment (19%)

- Mental illness (18 %)

- Family problems (18%)

- Pecuniary losses (3%)

- Annoying life (14%)

- Physical illness (1,2%)

- 41% undetermined causes of suicide.

Causes of suicide determined by the Ministry of Internal
Affairs are different from reasons identified by the WHO.
This difference may be partly explained by the fact that
the same cause of death has different terms in the WHO
and MIA classification. E.g., losses in international
classification are presumably referred to as a monetary
problem while some reasons are not mentioned in the
MIA data at all. E. g. fear of punishment and stress caus-
ing 20% of suicide according to the international data,
may be determined by social-economic particularities
of Georgia (Fig. 5).
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Fig. 5. Suicide Rates in Georgia by Causes of Death

Along with causes of suicide, the WHO pays special atten-
tion to an influence of spreading of alcohol and drug abuse
on suicide rate (risk factor)(11). The WHO estimates that:
- Suicide rate per 100 000 inhabitants equals to 91 among
patients with chronic alcoholism

- Suicide rate per 100 000 inhabitants equals to 178 among
drug-addicted patients

These data are not recorded in our country.

Conclusion:

Suicide cases and suicide attempts in Georgia are registered
in the National Statistics Office and the Ministry of Inter-
nal Affairs of Georgia. There are considerable differences
between results obtained from these agencies.
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Rates of suicide and suicide attempts are substantially dif-
ferent from the international data.

Suicide registration and quality of epidemiological research
in Georgia need improvement in accordance with the WHO
recommendations.
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SUMMARY

ANALYSIS OF SOME EPIDEMIOLOGICAL RATES
OF SUICIDE IN GEORGIA

Kiladze L., Lezhava G., Gadelia E.

Center for Mental Health and Prevention of Addiction,
Thilisi, Georgia

In the last few years, significant increase in the incidence
of suicide is observed in Georgia, especially among teenag-
ers. Effectiveness of suicide prevention greatly depends on
adequate determination of causes of suicide.

Statistics of suicidal death and attempts in Georgia are
recorded in two agencies: the National Statistics Office
(GeoStat) and the Ministry of Internal Affairs of Georgia
(MIA). Data from both agencies - main epidemiological
indicators of 2011 — 2014 have been statically processed,
analyzed and compared with the WHO data.

Conducted research revealed significant difference be-
tween data obtained from the GeosStat and the MIA that
may be the cause of absence of complete, unified system.
Besides, the data are substantially different from the WHO-
recognized findings. Therefore, specification of suicide’s
substantive criteria and improvement of the statistical data
collection methodology are necessary that require joint and
coordinated actions of several agencies.
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PE3IOME

AHAJIN3 HEKOTOPBIX 3IIMAEMHUOJOTI NYE-
CKHMX MOKA3ATEJEN CYUIIUIA B T'PY3UA

Kuaanze JIL.H., Jle:xxasa I, F'agenus J3.H.

00O I]enmp ncuxuueckoeo 300p08bs U NPeseH YUl HapKo-
manuu, Tounucu, Ipysus

3a mocienHne HECKOJBKO JeT B ['py3mnm HabmromaeTcs
3HAYUTEIBHOE YBEITMICHHUE YHCIIa CAMOYOUIICTB, 0COOEHHO
cpeau monpocTKOB. DhheKTHBHOCTE MPOPUIAKTHKH CYHU-
L4, B 3HAYUTEIBEHOM CTEIIEHH, 3aBUCUT OT aJIeKBaTHOTO
olpeNieNIeHNs IPHYHNH CaMOyOUICTB.

CraTucTH4YecKHe JaHHBIE O CYHIINaX U CyHIHIaTbHBIX
MONBITOK perucTpupyrorcsa B HaumoHanbHOU cTaru-
ctuueckoit cmyx6e ['pysun (HCC) m Mununcrepctse
BHyTpeHHUX aen ['py3un (MB/]). JlaHHbBIe BEIIEyKa3aH-
HBIX YUPEKICHUH 00 OCHOBHBIX SMUAEMHOIOTHUECKUX
rmoKaszaTensx cyunuaa B Ipy3un Oputm oOpaboTaHBI U
MIPOaHATU3UPOBAHBI CTATUCTHYECKH, @ PE3yIbTaThl CO-
MIOCTaBJIEHHI ¢ JaHHBIMU BO3.

VccnenoBanust BEIABIIIN CYIIIECTBEHHBIE PA3IIUHS MEKITY
nmaraeiMa HCC u MBJI, BO3MOXKHOW MIPUYUHON Yero, o
BCEU BEPOATHOCTH, SIBISIETCS] OTCYTCTBUE COBEPILIEHHOM,
€MHON cucteMbl peructpauuu. Kpome Toro, naHHbie
CYIIECTBEHHO OTIHYaroTcsa oT JaHHbX BO3. Mcxoms m3
BBIIIEU3TI0KEHHOTO, HEOOXOANMO YTOUYHUTH OCHOBHBIE
KPUTEPHUN CYHIM[A, YCOBEPIIEHCTBOBATH METOMOIOTHIO
cOopa CTaTHCTHYECKHUX JAHHBIX IOCPEACTBOM COBMECT-
HOH M KOOPAMHHUPOBAHHOW JAEATEIBHOCTH HECKOIbKHUX
YUPEKIECHUH.
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BJIMAHUE OKUPEHUSA HA MAPKEPBI BOCITAJIEHUSA
YV BOJBbHBIX APTEPHAJIbHOM T'MIEPTEH3UEN

Ilenecr A.H., KoBanesa 10.A., lllesect B.A.

Xapvrosckuii HAYUOHATbHBIN MEOUYUHCKUL YHUSepcumem, Yxpauna

H3BecTHO, YTO MOBBIIICHUE YPOBHS apTePUATILHOTO JaBiie-
HUS COIPOBOXKIAETCS HAPYIICHUEM (DYHKITUH YHIOTEIIHS.
[Ipu oxHMpeHUU B TaKMX HAPYLICHHUSX 3HAYMMYIO POJIb
UTPAIOT IUTOKUHBI, KOTOPHIE aKTUBUPYIOT MPOIIECCHI
aare3uu (OPMEHHBIX 3JIEMEHTOB KPOBHU U MPHUBOIAT K
MTOBBIIICHUIO COCYINCTO-KOHCTPUKTHBHBIX peaknuii. O
pOJIU BOCHAJICHHUS B ATHX IMPOILECCAX CBUICTCIHCTBYET
MMOBBINICHUE YPOBHSI MMMYHOKOMIIETCHTHBIX KIIETOK,
(hakTOpOB pocTa, XeMOAATC3UBHBIX MOJICKYJI H OCOOCHHO
UTOKUHOB [3].

HMTOKHUHBI ABIAIOTCS CUTHAJIBHBIMHM HOJUIENTUIHBIMU
MOJIEKYJIaMU UMMYHHOW CUCTEMBI, KOTOPbIE CUHTE3UPYIOT-
Cs1 KJIETKaMU TOJIbKO IIPY HAJIMYMU CTOPOHHET0 areHTa B Op-
TaHHU3ME U CIIOCOOCTBYIOT Pa3BUTHIO HIMMYHHOM PEaKIIHH,
COXpaHsIsl HOCTOSIHCTBO BHYTPEHHEH Cpe/ibl OpraHu3Ma oT
BCEro reHeTUYeCKu HHOPOJIHOrO [8].

OskupeHne 3HaYUTEeNIFHO YXY/IIIAeT IPOrHO3, CIIOCOOCTBY-
€T IPOrPECCUPOBAHUIO COCYUCTBIX U3MEHEHUH, YCKOPSET
pasBuTHE apTepHanbHOl runeprensuu (Al), uro mukryer
HE0OXOIUMOCTb OIpEAEICHUS BIUSHUS OKUPECHHUS Ha
3HAYMMOE 3BEHO [IaTOIreHe3a.

BocnanurensHsle HapyuieHust npu A" MoxHO paccma-
TpHUBaTh Kak ()aKTOp, ONPENEISIONINi BOZHUKHOBEHHE,
TeyeHue 3a00JICBaHus U MPUIKHY ero yxXyamenus. Mexa-
HU3MBI BOCHAIUTENIBHBIX BO3IEHCTBUI MOTYT UMETh Kak
HMMMYHOJIOTHUECKYI0, TaK U TeMOAMHAMHUYECKYI0, HHTOK-
CHUKAILMOHHYIO U TEHETUYECKYI0 OCHOBY [12,16].
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MexaHu3MBbI TOBPEKIAIONIETO ASHCTBUS UMMYHOJIOTHYE-
CKUX HapYIICHUH TPEACTABIISIOT COOOU THIIEPKOAT YISO
BCJICJICTBHC HAPYIICHUS PETYIATOPHON (DYHKIIUU MPOKO-
aryJIsHTOB, aKTUBAIHIO [-JTUIHIONUTOB U KOMILICMEHTA
¢ 00pa3oBaHWEM MMMYHHBIX KOMILIEKCOB U TIPOBOCIIANIN-
TEJIbHBIX [TUTOKUHOB [14].

Ces3p Mexay oxupenueM u Al paccMmaTpuBaercs Kak
MPUYUHHO-CIIEICTBEHHOE OTHOILIEHHE, YePe3 OTEHIINANb-
HYIO IBYCTOPOHHIOIO B3aUMOCBSI3b MEX/Y MOBBIIIEHHBIM
aprepuaibHbIM naBieHneM (A/l) u oxupenuem [1].

KnuHuueckas HEHHOCTh TAaKHX MapKepoB, Kak
C-peaxruBHblii nporens (C-PII), nuroknHs! (MHTEpIEH-
kuH - JI-1B) n ux coyeranue ¢ aAre3MBHBIMU CBOMCTBAMHU
SIBIISICTCSI IPUHLIMITUAIILHO 3HAYUMOM [6]. Jlnactonuueckoe
24-qacoBoe AJl HEraTUBHO KOPPEIHUPYET C MIa3MEHHBIM
ypoBHeM IL-6 (p<0,05), a 24-4acoBoe 1myiibCoBOE JaBIeHHE
HnoJoXKUTENbHO Koppenupyert ¢ IL-6, C-PIT [13].

Lespro nccnenoBaHus SIBUJIACh CPAaBHUTENBHAS XapaKTe-
pHcTHKa KOHIEeHTpauuu mapkepos Bocnanenus (C-PII,
WJI-1PB, NJI-4) y OonbHBIX apTepHaIbHOW TUIIEPTECH3HEH
C O)KMPEHHEM JJIsl OIPEJICIICHNs] BO3MOXHBIX MEXaHH3MOB
MPOTPECCUPOBAHNUS BOCIIAJICHHUS.

Marepuaa u metoabl. O6cnenoBano 64 6ombHBIX AT,
U3 HUX MYXYUH ObUIO 28, )KCHIMH — 36, KOTOPEIC pa3jie-
JeHsl Ha 2 rpynnsl: | (ocHOBHYIO) Tpymiry coctaBmim 39
nanueHToB ¢ Al II crenenu u oxupenuem I crenenu, 11
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rpynimy (CpaBHEHHUS) COCTaBUIM 25 MAIIMEHTOB, Y KOTOPBIX
nuarnoctupoBana Al 11 crenenu 6e3 oxupenus. Boszpact
00ceI0BaHHBIX BapbUPOBAJ B Tpeaeiax oT 45 o 74 ner
(cpennwmii Bo3pact 62,7+6,4 net). CpeqHee 3HaYCHHUE CH-
CTONMUECKOTO apTepuanbHoro nasiaeuus (CA/l) y odcemno-
BaHHBIX OOJILHBIX COCTABUIIO 166,2+5,6 MM PT.CT., cpeiHee
nuactonnueckoe nasienue (JAI) — 97,3+2,6 MM pT.CT.,
yacToTa cepaeunbix cokpamienuit (UCC) - 86,7+2,4 yna-
poB B 1 MuH. XpoHHYECKAs CEpICUHAs HEIOCTATOUHOCTh
obuta He Beimie [[A cTenenu. B uccienoBanue BKITFOYCHBI
takoke 20 i 6e3 npusHakoB Al' u oxupenus (UCC ne
BBIXO/IUJIO 32 MPE/eibl HOPMBI) B KaueCTBE KOHTPOJIBHOM
rpynnsl. Cpenu HUX 12 My»unH, 8 *KeHIIKH B Bo3pacte 40-
59 net (cpenuuit Bo3pacT — 52,4+5,4 ner). ['pynmnsl Oblau
COIMOCTAaBHUMBI 110 MOJTY, BO3PACTY, TAKCCTU KIIMHUYCCKOI'O
COCTOSAHMUA, COHyTCTByIOHIeI‘/II 1aTOJIOTHUH.

KputepusiMmu BKIJIIOYEHHsI OOJIBHBIX B MCCIEIOBaHHE
SIBIJIOCH HAJM4YUE y HUX KJIMHUYECKUX MpU3HAKOB Al
MOATBEPKACHHBIX JaHHBIMH JOIOJHUTCIBHBIX METOI0B
obcnenoBanus. KiMHUUYECKHU TUArHO3 YCTaHABIUBAIU
Ha OCHOBAaHMH Kaj00 OONBHOT0, aHaAMHE3a 3a00JICBaHMSI,
JIAaHHBIX 00BEKTHBHOTO 00cienoBanus. Jlnarno3 sepudu-
LIMPOBAJIY C MCTIONIb30BAHHEM JIAO0PATOPHO-UHCTPYMEHTAb-
HBIX METOZI0B COOTBETCTBEHHO pEKOMEH a1 EBponelickoro
Kapauonornyeckoro obmecta (2012-2013 rr) [4,11]. U3
HUHCTPYMECHTAJIbHBIX METOJA0B IIPUMEHAIN IJICKTPOKapAn-
orpaduro B 12 cTaHAapPTHBIX OTBCACHUSIX B MOJIOKCHUU
JISKA CITYCTS 5 MUHYT MOCJIC OTABIXA; TPAHCTOPAKAIBHYIO
sxokapauorpaduro Ha anmapate «Philips HD11XE»
(CIIA) o o01ienpru3HaHHON METOIUKE HX0-UMITYIbCHBIM
METOJIOM C YaCTOTOM yJbTpa3Byka 7,5 Mru.

W3 uccnenoBaHMs HCKITIOYEHBI MAI[UEHTHI C COMMYTCTBYIO-
IIMMH OCTPBIMHU BOCIAJIUTEIbHBIMHU, HH(EKIIMOHHBIMH,
OHKOJIOTHYECKUMH, UMMYHHBIMU 3a00JIeBaHUSIMU U
XPOHUYECKUMU 3a00JeBaHUsIMH B (ha3ze 000CTpeHHUs, C
PEBMAaTOJIOTHYCCKUMU 3a00JicBaHUsIMH, OoNibHBIC Al ¢
ypoBHEM (pakiiuu Beiopoca <50%, aHeMueH, moYeuHOH
HEJ0CTAaTOYHOCTBIO, dMU304aMU OCTPOM CepAeYHOU
HEJI0CTATOYHOCTH, OCTPBIM KOPOHAPHBIM CUHJIPOMOM B
TEeYCHHUE MPEBIIYIINX 3 MECsIeB, MapOKCU3MaIbHBIMU
TaXUKapAUsIMU, SKCTPACUCTOINYECKON apUTMHUEH, XPO-
HUYECKUMHU OOCTPYKTHBHBIMU 3200JICBAHUSMH JIETKHX,
OKKJIIO3MBHBIMHU 3a00JI€BAaHUSAMHU COCYAOB HIKHHUX
KOHEYHOCTEH.

HccrnenoBanue CHIBOPOTOUHBIX KOHIIEHTPALMHA IUTOKUHOB
MIPOBOJIUIIN UMMYHO(EPMEHTHBIM METOJIOM C HCIOJIb30-
BaHUEM CIICLUATBbHBIX HAOOPOB VISl ONPEAEIICHUS COAEP-
wanust NII-1B, NJI-4 (OO0 «YkpmencepBucy», Ykpanna) u
qutst C-PIT Habopom pearentoB ¢pupmsl «DRG International
Inc.» (CIIA) no npenocTaBieHHON HHCTPYKITHH.

Craauio OKUpPEHHs OIICHWBAIN MO MHJCKCY MacChl Tea
(IMT), pexomennoBannomy BO3 [10]. OntumanbHbIM
cuutancs UMT B npenenax 18,5-24,9 en., kputepuem
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u30bITouHOM Macchl - WMMT 25-29.9 en. u oxupenue
- 6onee 30,0 en. Muaexc macchl Tena, KOTOPBIA SIBIIS-
eTCs pe3ylIbTaTOM COOTHOIIEHMSI MAacChl Tela B KI' IO
OTHOUIEHHUIO POCTA B KBajapare (Kr/M?) U 0Tpakarouem
AHTPOIIOMETPUYECKHUE Nanuble pasHsiics 30,6+1,4 kr/m2.
Kpome maccel Tenia 1 pocTa BO BHUMaHUE IPUHUMAIHNCh
COOTHOIIIEHHWE o0beMa Tanuu Kk 00bEMY O&nep, ycra-
HABJIMBAJIN THUI paclpeieseHus >KUPOBOM KIETUaTKH:
HEHTpaJIbHBIA THI cuuTaics y xeHmuH npu OT/Ob
>0,85; y myxunn OT/Ob >1,0 [1].

Pabora mpoBezieHa B COOTBETCTBHUH C IOJIOKCHHIMHU
XeJIbCUHKCKOU JAeknapauuy BeceMupHOW MeIMIIMHCKOU
acconuanuu [9], YeraBa YKpauHCKOW accolMaiuu 1o
6uoatuke u HopmaM GCP (1992 r) cornacHo TpeOoBaHUAM
u HopMmaMm MITH GCP (2002 r.), THIIOBBIX MOJOKEHHH 110
BonpocaM 3Tuku M3 Vkpaunst Ne 66 ot 13.02.2006 [7].
Bce naipieHThI BoIpa3uin HHGOPMHUPOBaHHOE COIVIACHE Ha
NPUHATHE YYaCTHSI B UCCIICAOBAHUM M OBLIH TOJHOCTHIO
OCBEJIOMJICHBI O METO/IaX U 00BEME UCCIICIOBAHUS.

ITockonbKy pacnipeiesieHie KOJTHUECTBEHHBIX BEJIMYHUH BO
BCEX CPAaBHMBAEMBIX IpyIIax ObUIO MPUOIMKEHO K HOp-
MaJIbHOMY, IPUMEHEHBI ITapaMeTpudeckue Metopsl. Crerne-
HBIO IOCTOBEPHOCTH cuuTaiy Benuuny p<0,05. Bo Bpems
BBIOOPOYHOTO aHATM3a KAY€CTBEHHBIE U KOJIMUECTBEHHBIC
MoKa3aTeNly OIICHUBAJIN MOCPEICTBOM aOCOTIOTHBIX U
OTHOCHUTENBHBIX (B MPOILEHTAX) 4acTOT, LIEHTPAIbHYIO
3aKOHOMEPHOCTh M BapuabelbHOCTh KOJIMYECTBEHHBIX
MOoKa3aTesel BBIYHCIISUIA MOCPEICTBOM CpPEIHEro apud-
METHYEeCKOro 3HaueHust (M) 1 CTaHIapTHOTO OTKJIOHEHUS
(m), pe3yabTaThl MPENCTABISIIN B BUJIE BhIpaKeHUs: M+m.
CTaTHCTUUYECKYIO THIIOTE3y 00 OTCYTCTBHM pa3Iuduil
MEXTy JIBYMSI COIOCTaBUMBIMHU TIpYIIIaMH NPOBEPSUH C
MCTOJIb30BaHueM t-kputepust CThroaeHTa (1151 3aBUCHUMBIX
WJIM HE3aBUCHMBIX BBIOOPOK). Maremariueckie pacuéThl
npoBoiIKck B Statsoft Statistica 6,0.

Pe3yabTaThl M X o0cy:kaeHHe. V3ydeHue copeprkaHust
MapKepoB BOCIAJICHUS BBISIBUIO, 4To ypoBeHb C-PIT Obut
noBsilieH y 37 (94,5%) 6oapubIx Al 1 OXUpeHHEM U
kosebascs B npenenax ot 4,82 no 8,59 mr/n. Pesynbrars
aHanM3a KOHIEHTPAlMU MPOBOCHAIUTENBHOTO MapKepa
C-PII B 3aBucuMOCTH OT Hanuuus Al 11 o)KupeHus npes-
CTaBJICHBI B TaOIHUIIE

B ocHoBHoi1 rpynmne y OonbHbIX A" ¢ o)xupeHHeM 1o-
kazatenu cozepkanus C-PII maxonumuce B mpenpenax
6,62-8,59 mr/n, npu cpennem 3Hadenuu 7,61+0,93 mr/m.
B rpynne cpaBHenust auanason coaepxanus C-PII B kpo-
BU Haxoawscs B mpenenax 4,83-6,52 mr/in mpu cpenHem
3HavyeHuu 5,67+0,85 mr/n. ComnocTaBieHUE MOTYYCHHBIX
usmeHeHuit C-PI1 y 00ombHBIX 00CHUX TPYIIT C KOHTPOJIEM
nokazaino jgoctosepHoe (p<0,01) moBwiieHUE CONEPKAHUS
C-PII. ¥V Oonbubix Al ¢ oxxupenuem nosbimenne C-PI1
ObLT10 OOJIee 3HAYMTENLHBIM U MaJIO OTJMYAIOCh OT TaKO-
BOTO B rpynmne cpaBHeHus (p<0,05).
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Tabnuya. Cooepoicanue yumoxunos u C-PI1 6 o6credosannvix epynnax (M+m)
I'pynnbi NJI-18 (nr/mur) NJI-4 (nr/mu) C-PII (mr/n)
ocHoBHas (n=39) 71,33+3,30% 6,42+1,34%# 7,61+0,93*#
cpaBHeHUS (n=25) 70,25+9,85% 9,38+1,54 5,67+0,85*
KOHTpoJbHas (n=20) 37,17+7,21 17,42+2,78 2,73+0,41

npumeuanue: * - p<0,01 6 cpasHeHuu ¢ KOHMPOILHOU 2PYNAOU;
# - p<0,01 6 cpasuenuu mexcoy epynnamu OONbHLIX

AHaJIOTUYHbIE U3MEHEHHS BBISIBIICHBI IIPX N3YUCHUH COZIEP-
YKaHMS IPOBOCTIANIMTENBHBIX IIMTOKMHOB MJI-1B. Ocobenno
BBICOKUIT ypoBeHb MJI-1[3 ycTaHOBIIEH y OOIBHBIX OCHOBHOM
TPYIIBI C TUarHOCTHPOBaHHBIM Al M COMyTCTBYIOIINM
oXHpeHueM. Y 3Tux 6onbHbIX copepskanne MJI-1f korne-
Oamock B mpenenax ot 66,10 mo 77,64 nr/mi, B cpenHemM
71,33+3,30 1r/mi1 ¥ IPEBHIIIAIIO TOKA3aTeIN KOHTPOIBHOM
rpymsl (p<0,01) u rpymmsl cpaBHeHus. Y OonbHBIX Al 6e3
oxupeHus rnokazaresu MJI-1f xapakrepu3oBaich yBemie-
HHEeM cpeHuX 3HadeHwni (70,25+9,85 nr/mi), 4To cyriecTBeH-
HO IIPEBBIIIAIIO [TOKA3aTe I KOHTPOIbHOU rpymis (p<0,01).

AmnHanu3 ypoBHs npotuBoBocnanutensHoro NJI-4 y 6oib-
HBIX Al ¢ O)KHpEHNEM BBISIBHII €70 CHIDKEHHUE Y JIUIT 00eHX
TPYIII - B OCHOBHOM IpyIIie YpOBEHb Kojebascs B Ipeje-
nax 4,73-7,98 nr/mi, co cpenauM 3HadeHueM 6,42+1,34
IIT/MJT; B TPYIIIIE CpaBHEHUS - B mpeaenax ot 5,08 mr/mi
o 15,22 nr/mn u B cpegaem conepxanne NJI-4 cocra-
B0 9,38+1,54 nr/mii, 9TO JOCTOBEPHO HIKE KOHTPOIIS
(p<0,01). ComocraBneHne HCCIENTYEMOTO ITOKa3aTels
MEX[y IpylnaMy OOJBHBIX ITOKa3aJl0 HU3KYIO KOHIICH-
TPAaIHIO ATOTO IIUTOKUHA B OCHOBHOH rpymie (p<0,05).

Jnst aprepralibHOM TUIEePTeH3NH C OKMPEHNEM XapaKTep-
Ho OoJee BeIpaskeHHOe roseiieHne yposas C-PITn NJI-13
1 CHIKEHHE TPOTHBOBOCTIAIINTEIHLHOTO HHTEPIICHKIHA-4,
YTO CBHUJETEIHCTBYET O CYIIECTBEHHOM aKTHBAIMU IIPO-
LIECCOB BOCTIAJICHUSL.

B mociierHre ToABI B IMaTOTE€HE3€ COCYAUCTHIX 3a00JIeBa-
HUH OOJIBIIOE 3HAYCHHE MTPHUIACTCS BOCTIAIICHHIO, TaK KaK
MMOpakeHUE apTepPHaIbHON CTEHKH BO MHOTOM OO0YyCIIOB-
JICHO UMMYHHBIMHA MEXaHW3MaMH, YTO TOATBEPIKIACTCS
MHOTOYHCICHHBIMA KITMHHYECKAMHU U 3KCIIEPHUMEHTAIIb-
HbBIMU ucciegoBanusmMu [8]. BocnanurenpHas teopus
MTOTBEPIKIAETCS HAXOKIICHHEM B KPOBH OOJBHBIX TI0O-
BEIIICHHBIX KOHIICHTPAIUH MapKEepOB BOCHAIUTECIHFHOTO
otBeTa. [IepBEIM 3B€HOM B Pa3BUTHHU BOCHAICHUS CTCHKU
cocy/a sIBIIeTCs (PUKCAIUs KOMIDIEKCA aHTUT€H-aHTHTEIO
Ha ITOBEPXHOCTHU COCYIOB, YTO BITOCIICICTBUY IIPUBOINT K
YTOIIICHUIO BHYTPEHHETO CIIOS apTepuu. Takue SMu30/61
BOCHIAJICHHSI COIIPOBOXKIAOTCS HEKPO3OM, CETMEHTapHON
KIIETOUHOU nponudepanneii CpeANHHOTO U BHYTPEHHETO
CJIOSI, OTIIOKEHUEM JIUITUAOB U KaJbIHsi, 00pa3oBaHUEM
TPOMOOB Ha ITaTOJIOTHYECCKHI N3MCHEHHBIX CETMEHTAX apTe-
puii. CBOWCTBa aHTUTEHOB MOTYT IPHOOPETATh MPOAYKTHI
oOMeHa (TapanpoTeHHbI, TTAPATTUKOIPOTEHHBI), a B PSIC
CIydaeB M OCIIKH MOJICKY)I HHCYIHHA [8].
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WNuaykTopaMn BOCHAIUTEIBHOTO OTBETA, KOTOPHIN BBI-
3bIBaCT U3MEHEeHNE (PEHOTUIIA TJIaJKOMBIIIEYHbBIX KIIETOK
MeJIMH C IPHOOPETEHNEM MU XapaKkTepa Makpo(aros, xe-
MOTaKCHYECKUX U XEMOAaTPAKTAaHTHBIX CBOWCTB M CIIOCO0-
HOCTb K CEKPEIMH POTEa3bl U MPOIu(epariy, CIUTaloT
CBOOOJIHBIE PAMKAIIBI, pEaKTOTeHHbIE (POPMBI KUCIOpOIa
1 JIMTIONPOTEH Ibl HU3KOH TUIOTHOCTH, TTOAABEPIIINECS TIepe-
KHCHOMY OKHCIIeHn10. Ha3BaHHBIE HHTYKTOPBHI BOCITAJICHUST
CBSI3BIBAIOT MOJIEKYJIBI OKCHIA a30Ta, KOTOPbIE CEKPETHPYET
9HJIOTEIINH COCY/IOB 1 SBJISIFOTCSI MOIIHBIM Ba30/AMIISATATO-
POM, YCHITUBAsI SHAOTEIHATBHYIO AuchyHKIuUEO [1].

OHpoTenuanbHas ANCHYHKIMSA, KaK Pe3ysbTaT MOBPEXK-
JICHUS], BEJIET K BOBHUKHOBEHHUIO OCTPBIX, JUTUTEIBHBIX U
JISWCTBYIOMINX PEAKIMH, KOTOPbIE U3MEHSIOT HOpMaJIbHbIC
TOMEOCTaTHYECKHE CBOWCTBA SHI0TENNs. Pa3inuHbIe BUIbI
BO3JICHCTBYSI HA SHJOTEINH yBEIWIHMBAIOT €r0 aJre3uB-
HOCTb M IIPOHHIATEILHOCTh OTHOCUTEIBHO JICHKOIITOB
1 TPOMOOIIMTOB M 00pa3oBaHNE ONOJIOTHYECKH AaKTHBHBIX
COCIMHEHU, KOTOpble 001a/al0T Ba30CIaCTHIECKUMH,
npoiu(epaTuBHBIMY U IPOBOCHAUTEIbHBIMHI CBOHCTBA-
MH. DTH U3MEHEHHs CIe[yeT paccMaTpuBaTh B Ka4eCTBE
ToKazaress TsokecTH 3aboneBanus U quddepeHnnaisHo-
JIMAarHOCTUYECKOTO KPUTEPHS €T0 ITPOTrpeccupoBanHus [2].

B HacTosmee BpeMs MOSBISETCS Bce OOJBINE JaHHBIX O
TeHEePaM30BaHHOM U a0JOMHHAITBHOM OKHPEHUH KaK O
COCTOSIHUU, KOTOPOE COIPOBOXKIAETCS BOCHAICHHUEM C
HE3HAUYUTEJIbHON aKTUBHOCTBIO. OTMEUaeTCsl TeCHasl B3au-
MOCBSI3b OXKHpeHUsI ¢ pazBuTieM Al uHCyabTa. YUuThiBas,
YTO TNIABHOU (DYHKIUEH KUPOBOH TKAHU SBISACTCS OOMEH
TPULIUIICPUIOB, TUCIUTIONPOTCHICMHAN PACIICHIUBAIOTCS
B Ka4eCTBE OCHOBHOTO TATOJOTHYCCKOTO BIUSHUS OXKH-
peHUs. BBIIENeH TepMUH «aJIUITOIMUTOKUHBD) C LEIBI0
omucaTh OMOAKTUBHBIE (DAKTOPHI, KOTOPHIC BBIICISIOTCS
13 KUPOBOH TKAHU U BIHSIOT Ha (PYHKIIHIO IPYTHUX TKaHEH
opranuzma [3].

[Naronornyeckas B3aUMOCBSI3b OKHUPEHHSI, BOCIATUTEb-
HOHM peakiMy M MOBBIMICHUS SKCIPECCUH LUTOKHHOB B
HACTOSILIEeE BPEMsl YK€ HH Y KOrO HE BBI3BIBACT COMHE-
Hui. OCHOBHAs AMCKycCHsl BEAETCSl BOKPYT BOIIPOCA O
NPUYHHHO-CIICCTBEHHOM XapaKTepe 9TOW B3aUMOCBSI3H.
VYBenuueHne Macchl Tejla W HapacTalollasl TUIIOKCHS T1e-
pudeprIecKux TKaHEeil 1 caMOro MHOKap/a BIIOJIHE MOTYT
CTaTh MEPBONPHYHHON aKTUBALMHA HMMYHHOH CHCTEMBI U
MIPUBECTH K pocTy (hakTopa Hekpo3a onmyxonu-o (PHO-o)
U JIPyTUX MPOBOCIAIUTENBHBIX HUTOKHHOB. Takas mo-
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CJIE/IOBATEIILHOCTh COOBITHI KOCBEHHO MOJATBEPIKIACTCS
cymiecTBytomeii 3aBucumoctbio ypoBHs ®HO-a, HekoTo-
PBIX IPOBOCHATUTENBHBIX IMTOKUHOB OT BBIPAXKEHHOCTH
OKHPEHUS: YeM BBIIIE CTEHNEHb OKUPEHHUS, TEM BBIIIE
YPOBEHB ITUTOKUHOB [ 1], a Tak)Ke 3aBUCUMOCTBIO JIeTajlb-
HOCTH OT YPOBHS [IUTOKHHOB.

BonbmuHcTBO HccnenoBateneit [3] oTBOAAT HKCIPECCUH
MMPOBOCTTAIMTEIIbHBIX HUTOKMHOB HE MOAYMHCHHYTO POJIb,
a CTaBsT €€ B psAJl IEPBOINPUYMH PA3ZBUTUS U IIPOTPECCU-
poBaHus oxHUpeHHst. KOCBeHHBIM MONTBEPkKACHUEM 3TOH
TCOPUHU ABJIAIOTCA IMOJIOKUTCIIBHBIC PE3YJIbTAThl IPUMCHE-
HUs nperapaTroB, CHOCO6HBIX CHM>KAaTb CUHTE3 IUTOKHNHOB
W YIAy4IIaTh IPU 5TOM KJIMHUKY 3a00JIeBaHHsI.

®dusnonornyeckas poib C-PII B HacTosIIee BpeMst 10 KOHIa
He BbIsicHeHa. ONHUCcaHo HECKOJIBKO ero (opMm, OIIHa M3 HUX
CBsI3aHa C JTIMKBHUIALMEI BOCIAIMTEIFHOTO IPOoLiecca, BTOpast
o0JaaeT MPOBOCIAIUTEIILHOM aKTUBHOCTHIO. In vitro C-PIT
TMPOABJIACT KaK aHTU-, TAK U IPOBOCTIAJIMTCIIbHBIC CBOICTBa
[6]. [TocnenHme BKITFOYAIOT CIIOCOOHOCTh JIMTaH ICBA3aHHOTO
C-PII akTuBHpOBaTH CCTEMY KOMITIeMEHTa. JIuranaamu Juist
C-PII moryT ObITh MH30(ochomumuapl. B nocnenaue roapt
o0cy»knaroTest taHHbIe 0 ToM, uTo C-PIT siBisieTcst He TOBKO
MIPETMKTOPOM CEPIECUHO-COCYIUCTBIX COCTOSIHUI, HO U CKO-
poctH mporpeccupoBanus arepockieposa [2]. 1o naHHbM
MPOCTIEKTUBHBIX KIMHUYECKUX MCCIIenoBanuii [6,15], ycra-
HOBJICHA MTOJIOXKUTENbHAS KOPPETIALHS MEXK /Ty TOBBIIIIEHHBIM
ypoBHeM C-PII u psiioM cepiedaHO-COCYTHCTBIX (haKTOpOB
pHCKa, TaKHX, HallpUMep, KaKk apTepHaibHas THIICPTEH3HS.

[omy4eHHbIe TaHHbIE COMIOCTABUMBI C PE3yNIBTaTaMU HEJTABHO
MIPOBEICHHBIX HCCIIEIOBAHHUH, YKa3bIBAIOIINX Ha IPIMYIO 3a-
BUCHUMOCTB IPOBOCTIANIMTENNBHBIX MapkepoB (IL-1B, IL-1 RA,
IL-6, TNF-a, hs-CRP) ot pa3Burus 1 nporpeccupoBanust Al
[3]. D11 M3MeEHeHH s CBA3BIBAIOT C SHAOTEIHATBHOM TUCYHK-
ueit [5]. O4eBUIHO, OKUPCHHUE, YITYOIIsisl SHIOTSTHATBHY IO
JHCQYHKIIHIO, CIOCOOCTBYET TabHEHIIIEMY ITPOr PeCCHpoBa-
HUIO BOCTaneHus y 60mbHbIX Al

OreHKa MapKepoB BocmaieHus y O0onbHbIX A’ B 3aBU-
CUMOCTH OT HaJIM4YuA OXUPCHUSA MO3BOJACT YTBECPIKIAATH
00 ux yuactuu B pazBuTuu Al' kKak ¢ TOUKH 3peHHUs He-
MOCPEACTBEHHOI'O BJIMAHUA OXHUPCHHUA Ha LII/ITOKI/IHOBblﬁ
npodwis pu AL, Tak ¥ MPOrpecCUPOBAHUE XPOHUIESCKOTO
BOCTIAJIMTEIBHOTO Mpoliecca.

BBIBO/IbI

1. B pa3BuTHM M MpOrpecCUpOBaHUM apTepPHATBHON T'H-
MEePTEH3UH B COYETAHUU C OKHPEHHEM CYIIECTBEHHYIO
POJIb UTPAIOT UMMYHOBOCTIATIUTENbHbIE HAPYIIEHUS, TIPO-
SIBIISIOIINECS B M3MEHEHUSAX aKTUBHOCTU ITUTOKHHOBOTO
3BEHAa IMMYHHOIl CHCTEMBI.

2. AprepuranbHasi THIIEPTEH3HUS B COYETAaHUU C OKUPCHUEM
COTMPOBOXKAAETCS 3HAUUTEIBHBIM yBEIHUYEHUEM KOHIICH-
Tpauuu C-peakTHBHOTO NMPOTEUHA W MHTEpieHKHuHa-1[3,
YTO CBUIETENILCTBYET 00 Y4YaCTHH MPOBOCHATUTEIBHBIX
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[UTOKMHOB B Pa3BUTHH U IPOTPECCUPOBAHKUH 3200JICBAHUSL.
3. Hapsiny ¢ akTuBaiyell mpoBOCIaIUTEIbHBIX MEXaHH3-
MOB HaOJIIOIAEeTCs CYIECTBEHHOE CHHKCHUE IPOTUBOBOC-
NaJUTENBHOTO IUTOKMHA WHTEpJIeHKnHa-4 B CHIBOPOTKE
KPOBH y OOJIbHBIX.

JIMTEPATYPA

1. binosox O.M., Kosasnbeora O.M., [Torosa C.C., Tepetu-
HOB O.b. OupiHHS B IPAaKTHII Kap/ioyiora Ta eHI0KPUHO-
nora. Tepromnine: TAMY «Ykpmeakuuray. 2009: 300-301.
2. bparycs B. B. K Bomipocy o marorenese arepockieposa.
VYkpaincbkuit kapaionoriunuid xxyprai. 2009; 3: 103-104.
3. Tommiii O. B., Amieynosa T. B., Amopocosa T. M., Ko-
BasiboBa O. M. 'inepuuToKiHeMisi Ta TilepienTHHEMIs y
XBOPHUX Ha apTepiajibHy TiNepTeH3ito 3 OKupiHHIM. XKyp-
Han AMH Vkpainu. 2009; 3: 582-589.

4. KapnoB 10.A. EBponeiickue pekoMeHIallMu 1O JTua-
THOCTHKE U JICYCHUIO apTepuanbHoi runepronuu 2013 r.:
HOBBIY LIEJIEBOM YPOBEHb apTEPUAILHOIO JABICHUS U KaK
€ro J0CTHYb B peajibHOM npakTuke. ATMocdepa. HoBoctu
kapauonoruu. 2013; 3: 2-8.

5.Mamaesa M. I, llemko 1. B., Bepuro 1. 1. u np. Mapkepsl
CHCTEMHOTO BOCIIAJICHHSI ¥ SHAOTEINATIBHON TUCOYHKIUH Y
OOJIbHBIX XPOHUYECKOH OOCTPYKTUBHOI OOJIE3HBIO JIETKHUX.
Cubupckoe MemuiuHcKoe 00o3penue. 2014; 1 (85): 12-19.
6. Mumotuna O.B. IIporaoctiueckas pons C-peakTHBHOTO
Oenka B pa3BUTHM PUCKa KapAUaIbHBIX COOBITUI. Poccuii-
CKuH Kapanonoruueckuit xxypuain. 2011; 1: 71-73.

7. Haxaz MO3 VYkpainu Ne 66 ot 13.02.2006 «IIpo 3arBep-
JokeHHs: [Topsiiky mpoBeseHHs KIIHIYHUX BUIPOOYBaHb
JIKapChKUX 3ac00iB Ta EKCHEPTH3U MarepiaiiB KITHIYHUX
BUIPOOYBaHb i TUITOBOTO MOJIOYKEHHSI PO KOMICIIO 3 TUTaHb
etukm». http://zakon3.rada.gov.ua/laws/show/z0355-08.

8. CanuxoBa A.®., ®apxytaunosa JI.M. O ponu IUTOKU-
HOB B MAaTOT'C€HE3C OKUPCHUA. I_II/ITOKI/IHBI 1 BOCIIAJICHUC.
2013; 12(3): 21-23.

9. XenscuHckas Aekiaapanus BcemupHoit Me-
OUIUHCKOW accomuanuu http://www.wma.net/
en/30publications/10policies/b3/index.html.

10. BMI Classification. Global Database on Body Mass
Index. World Health Organization. 2006. Retrieved July
27,2012.

11. 2013 ESH/ESC Guidelines for the management of
arterial hypertension. Journal of Hypertension. 2013; 31
(7):1281-1357.

12. Frolov A., Hui D. 1. The modern art of atherosclerosis.
A picture of colorful plants, cholesterol and inflammation.
Arterioscler. Thromb.Vasc.Biol. 2007; 27: 450-452.

13. Helmersson-Karlqvist J., Bjorklund-Bodegérd K.,
Larsson A., Basu S. 24-Hour ambulatory blood pressure as-
sociates inversely with prostaglandin F (2a), interleukin-6
and F(2)-isoprostane formation in a Swedish population of
older men. Int J Clin Exp Med. 2012; 5: 145-53.

14. Libby P., Ridker P.M. Inflammation and atherosclerosis:
role of C-Reactive protein in risk assessment. Am. J. Med.
2004; 116 (Suppl 6A): 916.



GEORGIAN MEDICAL NEWS
No 6 (255) 2016

15. Shastri Shani, Rifkin Dena E. Kidney Function and
Mortality in Octogenarians: Cardiovascular Health Study
All Stars. J. Am. Ger. Soc. 2012; 60: 1201-1207.

16. Zhang C: The role of inflammatory cytokines in en-
dothelial dysfunction. Basic Res. Cardiol. 2008; 103(5):
398-406.

SUMMARY

THE OBESITY IMPACT ON INFLAMMATORY
MARKERS IN PATIENTS WITH ARTERIAL HY-
PERTENSION

Shelest A., Kovaleva J., Shelest B.
Kharkov National Medical University, Ukraine

The aim of the study was to determine the concentrations
of inflammatory markers C-reactive protein (C-RP) and
cytokines - IL-1p, IL-4 in patients with arterial hypertension
(AH) and obesity. The study involved 64 patients with hy-
pertension, who were divided into 2 groups. The first (main
group) consisted of 39 patients with arterial hypertension I1
degree and obesity 1 st. The second group was performed by
25 patients diagnosed with hypertension Il degree without
obesity. The study of serum cytokines was carried out by
ELISA using the company»s «Ukrmedservisy sets, Ukraine,
and for the C-RP - set, company «DRG International Inc.»
(USA) following instructions. Obesity was assessed by
body mass index and waist to hip ratio. The study found
that hypertension with obesity is characterized by a more
pronounced increasing in the C-RP and IL-1 3 and reducing
in anti-inflammatory 1L-4, in comparison with the control
group. And this is the evidence of a significant activation
of inflammatory processes in such cohort of the patients.
Thus immunoinflammatory disorders are essential in the
development of hypertension in combination with obesity.
A direct link is detected between obesity and the severity
of inflammation in patients with hypertension.

Keywords: arterial hypertension, obesity, inflammation,
C-reactive protein, interleukin-1p, interleukin-4.

PE3IOME

BJIMSIHUE OKUPEHUSI HA MAPKEPBI BOCIIA-
JIEHUS Y BOJBHBIX APTEPUAJIBHOM I'MIIEP-
TEH3UEMN

Ilenecr A.H., Kopanéra F0.A., llleaect B.A.

Xapvrosckutl HAYUOHATLHBIN MEOUYUHCKULL YHUBEPCUmEN!,
Yrkpauna

Lenpto uccnenoBaHus IBUIOCH ONPEAEICHHE KOHIIEHTpa-
UM MapKepoB BocnaneHus — C-peakTHBHOTO MPOTEHHA
(C-PIT) u unrepaeiikunos - UJI-1p, NJI-4 y GoabHBIX

© GMN

aprepuanbHoil runeprensueii (Al) ¢ oxupennem. O6-
cnenoBaHo 64 GonbHbIX Al, KOTOpBIE pasjeneHbl Ha 2
rpynmsl: | (0cHOBHYI0) rpymiy cocTaBmid 39 marueHToB
¢ aprepuanbHOil runeprensuei Il crenenu u oxupenueM |
crenenu. Il rpymniy (cpaBHEHHUS) COCTAaBHIM 25 MALUEHTOB, Y
KoTopbIX Auarnoctuposaiack Al Il crenenu 6e3 oxxupeHust.
HccenenoBanue cbIBOPOTOYHBIX IMTOKUHOB U C-PIT mpoBo-
JUAJTK UMMYHO(EpMEHTHBIM MeTo1oM. O’KHPEHHUE OLICHHBAIN
0 UHZIEKCY MAacchl Tejla U COOTHOLIEHNUIO 00beMa TaluH K
o0beMy Oezep. B pesysbrare nccieioBaHUs YCTaHOBIICHO,
yrto juist A" ¢ o)KMpeHHeM XapakTepHO Ooliee BHIPaKEHHOE
noBblneHne ypoueit C-PITu WJI-1 u cHwKeHne npoTHBo-
BOCHAIUTENIBHOTO HHTEPIICHKIHA-4 TI0 OTHOILIEHHIO K FPyTIIe
CpPaBHEHHS, UTO CBUJICTENILCTBYET O CYILIECTBEHHOI aKTHBa-
LU TTPOLIECCOB BOCTaneHust. TakuM 06pa3oM, B pa3Butun AI'
B COYETAHUH C OKUPEHHUEM CYILIECTBEHHYO POJIb BBITONHSIOT
MMMYHOBOCIIAJIUTENbHBIC HapyIIeHus. OOHapyKeHa psimMast
KOPPENAIMSA MeXKIY OXKUPEHUEM U BBIPAKEHHOCTBIO BOCHA-
JIeHUs Y OOJIBHBIX apTepuaibHON THIIePTEH3NEH.
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CLINICAL APPLICATION OF RECOMBINANT ERYTHROPOIETIN
IN BETA-THALASSAEMIA INTERMEDIA

Asadov Ch., Alimirzoyeva Z., Hasanova M., Mammadova T., Shirinova A.

Institute of Hematology and Transfusiology, Baku, Azerbaijan

Beta-thalassemia is the most common single genetic dis-
order and a major public health issue in many countries
including Azerbaijan [2,26]. It is known that the basis of
the pathophysiology of thalassemia is an imbalance of
globin chains synthesis. In the case of f-thalassemia in-
termedia, imbalance is larger than in mild B-thalassemia
and smaller than B-thalassemia major. Most patients
with beta-thalassemia intermedia are homozygous or
compound heterozygous for -thalassemia [27]. Three
main factors are responsible for clinical consequences
of thalassemia intermedia: ineffective erythropoiesis,
chronic anemia and iron overload. The severity of the
clinical manifestations depends primarily on the underly-
ing molecular defect. Alpha-chains are highly unstable
and precipitated in erythroid progenitors in the bone
marrow, leading to disturbances in the membrane, and
cell death. This leads to decreased survival and destruc-
tion of the red blood cells (RBC), anemia and iron ac-
cumulation. Anemia subsequently stimulates ineffective
erythropoiesis [27].

A thalassemia intermedia encompasses a wide clini-
cal spectrum. Mildly affected patients are completely
asymptomatic until adult life, experiencing only mild
anemia and maintaining hemoglobin levels between
7 and 10 g/dl. These patients require only occasional
blood transfusions, if any. Patients with more severe
thalassemia intermedia generally present between
the ages of 2 and 6 years, and although they are able
to survive without regular transfusion therapy their,
growth and development can be delayed [4,25].

It is known that high levels of fetal hemoglobin (HbF)
is an additional stimulus for erythropoiesis due to
its high affinity for oxygen. The high level of HbF
in thalassemia intermedia leads to favorable results,
since an increase in the synthesis of gamma-chains
compensates a slowdown of production of beta-chains
and reduces ineffective erythropoiesis. Thus, the
increase in fetal hemoglobin synthesis may help al-
leviate anemia and improve clinical status of patients
with thalassemia intermedia [25].

Despite the marked improvement in survival and
quality of life observed during the last decades, treat-
ment of beta-thalassemia remains a challenge. Current
therapeutic approaches for thalassemia are RBC trans-
fusions combined with iron chelation therapy with par-
enteral deferoxamine and oral deferiprone, deferasirox
or their combinations to prevent the toxic effects of
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iron. However RBC transfusion has crucial drawbacks.
There is a possibility of transfering hemotransmissive
infections to recipient, development of immunologi-
cal complications, and blood transfusions can lead
to an iron overload. RBC transfusions and chelation
therapy are cumbersome and expensive, and require
sustained patient compliance. Transfusion-related iron
overload and tissue damage, particularly myocardial
hemosiderosis, are the major causes of morbidity and
premature mortality in beta-thalassemic patients [27].

Increased production of fetal hemoglobin (HbF) can
ameliorate the severity of beta-thalassemia. The defec-
tive production of the beta-globin molecule in patients
with beta-thalassemia can be compensated by an increase
in the production of the beta-like globin molecule: gam-
ma-globin that pairs together with alpha-globin chains
to form HbF [23,27]. The increased gamma-globin
production decreases the alpha/beta-chain imbalance
that is a hallmark of beta-thalassemia. As a result, there
is improvement of ineffective erythropoiesis seen in the
disease, decreased hemolysis, and increased total hemo-
globin levels due to improved survival of red cells con-
taining higher levels of HbF [21]. More-recent clinical
studies have substantiated the quantitative ameliorating
effect of increased HbF production on the clinical course
in a variety of patients with beta-thalassemia [3,9,15].

These observations have prompted a 3-decade search
for inducers of HbF that can therapeutically recapitu-
late what occurs in beta-thalassemia patients who have
naturally higher levels of HbF. While these initial
efforts have subsequently generated a large body of
evidence in sickle cell disease that led to the success-
ful use of HbF inducers, as exemplified by the wide-
spread use of hydroxyurea, experience in patients with
beta-thalassemia remains much more limited [16].

Pharmacological stimulation of HbF synthesis by recom-
binant human erythropoietin (rEPO) has attracted a lot of
interest. It was found that EPO promotes the differentia-
tion, proliferation and survival of erythroid precursors
and RBCs, induces HbF synthesis and could be useful
in the treatment of some patients with beta-thalassemia
[13,22]. Further studies have shown the beneficial ef-
fect of rEPO administration in patients with thalassemia
intermedia [5,8,17,18,20]. There are a limited number
of studies on the effectiveness of rEPO in patients with
beta-thalassemia intermedia which involved not more
than 20 patients in total. Thus, this work is the first study
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to use rEPO conducted by a big group of patients with
beta-thalassemia intermedia.

Research objective is to study the efficacy of recombinant
erythropoietin (epoetin alfa) as alternative method in treat-
ment of beta-thalassemia intermedia.

Materials and methods. Study involved 58 patients with
B-thalassemia intermedia (23 women and 35 men) from 12
to 49 years old (mean - 27.2+9.4). An informed consent
form was signed by the patients or their parents. In 16 pa-
tients a splenectomy was performed earlier (10 men and 6
women), 10 patients with occasional blood transfusions (6
men and 4 women). The control group was composed of 30
healthy people from 12 to 50 years old (mean—31.5+10.3).

rEPO (Epoetin-alpha, Eprex Janssen Cilag) was adminis-
tered hypodermically in a dose of 10,000 units 3 times a
week during 6 months.

The hematological data (RBC, Hb, MCV, MCH, MCHC
and other) were obtained by automatic analysis (Sysmex
XT2000i). Hemoglobin fractions were tested by high per-
formance liquid chromatography (HPLC) on the VARIANT
I Hemoglobin Testing System of BIO-RAD (USA).

Also, all patients were investigated for: serum erythro-
poietin (sEPO) level by immunochemiluminescent assay
performed by automated Immulite analyzer (DPC, USA)
and serum ferritin concentration with immune ferment
analyses (ELISA) by using commercial Kkits.

Statistical processing of the received results were per-
formed by methods of variation statistics (mean, standart
deviation, Student t-distribution and Pearson correlation
coefficient (r) in Microsoft office Excell 2010).

Results and their discussion. Average hematological data
of beta-talassemia intermedia patients before treatment are
summarized in Table 1.

As follows from Table 1, there is statistically significant
reduction of the haemoglobin level and RBC count, and
increase of HbF, HbA_, serum ferritin and serum erythropoi-
etin (SEPO) levels of beta-thalassemia intermedia patients
in comparison with norm is marked.

Table 2 shows the correlation coefficients between
laboratory parameters of beta-thalassemia intermedia
patients.

Table 1. Hematological data of beta-thalassemia intermedia patients

. Patients Healthy people
Indicators (n=58) (n=30)
. 68.8+13.2% 129.546.4
Hemoglobin, g/l (41-98) (118-145)
2.73+0.54* 4.72+0.40
12
RBC, x10%1 (1.46-3.60) (4.12-5.45)
89.142.9 91.2+12.7
MCV. 1 (85.3-99.1) (86.3-99.0)
25.540.5 28.4+0.4
MCH, pg (23.1-29.8) (26.3-32.1)
28.8+0.4 33.7+0.4
MCHC, g/di (25.5-29.4) (32.1-34.1)
38.3+24.1% 0.840.1
0,
HBF, % (4-74) (0.1-2.0)
4.04+1.9% 2.6+0.3
0,

HbA,, % (1.2-10.0) (2.0-3.5)
Ferritin. ne/m 710.14802.1% 129.7+70.4
erritin, ng (122-3202) (14-231)

194.5+159.9% 12.3+6.7
SEPO, mlU/ml (7.7-520) (5.0-30.3)

note: * - distinction with control group is statistically significant

© GMN
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Table 2. The correlation coefficients (r) between the indicators in patients with thalassemia intermediate

Indicators Correlation coefficient
Hb — ferritin 0.12
Hb —HbA, 0.13
Hb — HbF 0.39*
sEPO - Hb -0.59*
sEPO — HbF -0.28%*
sEPO - HbA, 012
SsEPO - ferritin -0,11

note: * - distinction with control group is statistically significant

As can be seen from Table 2, the results of correlation analy-
sis shows a statistically significant association between
levels of Hb and HbF (r=0.39), Hb and sEPO (r=-0.59),
SEPO and HbF (r=-0.28).

It should be noted that, the impact of the level of fetal
hemoglobin in the severity of anemia in thalassemia is
described for a long time. The greater the level of fetal
hemoglobin, the less pronounced is anemia.

Our findings about the negative correlations between Hb
and sEPO levels are consistent with the results of scientific
research in Italy Galanello et al. [11] which also found an
inverse association between indicators of hemoglobin and
sEPO with thalassemia intermedia. However, another group
ofresearchers from Italy again, could not reveal, a negative
correlation between these indices [6].

Data about change of hemoglobin level at patients treatment
by rEPO are shown in Fig. 1.

120

100 -

Baseline After treatment

Fig.1. Influence of rEPOoNn hemoglobin (g/l) in patients
with beta-thalassemia intermedia

The average Hb level in beta-thalassemia intermedia
patients before treatment was 69 g/l. As a result of the
treatment rEPO average hemoglobin level increased - 37
g/l and reached 106 g/1. Lack of response to erythropoietin
therapy was not observed in any case. It should be noted
that the responses of patients to the rEPO treatment varied
in different patients and ranged from 8 to 68 g/1.

During monthly clinical and laboratory controls we were
able to define three categories of patients according to their
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response to rEPO. Patients in whom hemoglobin level after six
months rEPO therapy has increased more than 20 g/l have been
included in a category of good response. Patients, in whom
hemoglobin level after six months therapy has increased 10-20
/1, have been included in a category of moderate response.
Patients, in whom Hb level has increased <10 g/l have been
included in a category of poor response.

The distribution of beta thalassemia-intermedia patients,
depending on the response to rEPO is shown in Fig. 2.

3,5%

EmHb>20g/l WHb 10-20g/l W Hb<10g/l

Fig.2. Distribution of beta-thalassemia intermedia patients,
depending on the response to rEPO

As follows from Fig. 2, the majority of patients - 39 (67%)
had a good response to rEPO. They showed an increase
in hemoglobin level more than 20 g/l. 16 patients (28%)
had a mean response, but only in 3 (5%) patient had poor
response to rEPO therapy.
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maonth maonth month month month maonth

Fig. 3. Monthly changes in hemoglobin levels in beta-
thalassemia intermedia patients throughout the rEPO
treatment period
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Table 3. Comparative data of responses to rEPO-therapy

Indicators Baseline After treatment P value
RBC 2.73+0,54
’ 15+, 3,72+0,40
12 _ E) s
x1012/] (1,46-3,60) Glaho%) <0,001
MCV, 80.142.9
’ 152, 912+12,7
f (85,3 —99,1) (65650, 0.5
MCH, 26,5+0.5 (2?3’4_*2’241)
pg (23,1 -26.3) =32, 0.5
MCHC, 28.8+0.4 (3311’7_ig;141)
g/dl (24,5 —29.4) L= 9% 0,5
HDF, 38.3424.1 (Zésffgg,ll)
% (4-74) 180, <005
HbA,, 4,0+1,9 (14 glf%%)
% (1,2-10,0) S 0,5
Ferritin, 710,0+802.1 (gg’g&g)
ng/ml (122-3202) 0.5
SEPO, 194,5+159.9 (81 32_’3;%71)
mIU/ml (7,7-520,1) ’ ’ <0,05

Fig. 3 shows monthly changes in hemoglobin levels in
beta-thalassemia intermedia patients throughout the rEPO
treatment period.

As follows from the specified figure, the hemoglobin
level is raised evenly throughout the entire treatment
period.

Table 3 presents comparative data on the response of rEPO
therapy.

As follows from Table 3, after rEPO treatment of beta-
thalassemia intermedia patients there is a statistically
significant change in the number of RBC, levels of HbF
and SEPO. Change in the parameters of erythrocyte indices
(MCV, MCH, MCHC), ferritin and HbA, are not statisti-
cally significant.

We could also define the interdependence between the
indices of the baseline sEPO and Hb increase values in
patients after treatment rEPO, which revealed the pres-
ence of the reverse direct relationship (r=-0.67). That is,
the lower the level of baseline sEPO, the greater the effect
of treatment of rEPO.

Erythropoiesis is tightly regulated by the erythropoietin,
a glycoprotein hormone which induces the formation of
red blood cells by stimulating proliferation, differentiation
and maturation of erythroid progenitor cells [24]. Human
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rEPO became available for clinical use in a variety of
primary and secondary anemias after cloning of the gene
more than 30 years ago [14]. Among the different types of
anemia, a major component consists of congenital hemo-
lytic anemia caused by mutations in the hemoglobin mol-
ecule, particularly sickle cell anemiaand the thalassemia
syndrome. The initial rationale of rEPO administration
in hemoglobinopathies came following observations in
anemic and non-anemic baboons [1], in thalassemic mice
[13] and in thalassemia erythroid cultures [10], where a
significant increase in the percentage of HbF concomitant
with improvement in all erythroid parameters was observed.
Thus the theoretical rationale for treatment of patients
with thalassemia with rEPO was based on the preliminary
observations in experimental animals and in erythroid
culturesthat resulted in increase in the synthesis of HbF.

In the first trial, a relatively large dose of rEPO (1000u/
kg/week) was given twice a week to three patients with
B-thalassemia intermedia. The selected dose of rEPO was
based on the doses used in baboons. The results showed an
increase in total Hb levels by 2g/dl without any changes in
% of HbF and in RBC indices [20].

In a second preliminary trial, 2 out of 3 patients responded to
adose of subcutaneous injections of rEPO, (200-1000 wkgx3/
week), by a 2-3 g/dl increase in Hb without changes in other
erythroid parameters [18]. Additional six patients treated for
10 weeks with similar dose of rEPO failed to respond [19].
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The longest trial of rEPO in B-thalassemia intermedia was
carried out by Nishli et al. in Turkey following adminis-
tration of 500-1000 u/kgx3/week for three months to ten
patients with thalassemia intermedia. In three patients,
total Hb increased by at least 2 g/dl, which lasted as long
as rTEPO was given [17].

In the fourth study, it was found that after application
of rEPO at 500 u kgx3/week hemoglobin increase aver-
aged 25 g/1, one patient was also noted an increase in the
level of HbF, 3 patients became transfusion-independent,
1 patient had a significantly increased intervals between
transfusions [5].

In the fifth study, it was found that after application of
rEPO at 150 u/kg x 3/week the 3 non transfusion-dependent
thalassemia intermedia patients responded to rEPO treat-
ment. The pre-rEPO Hb levels were 7.1, 9.9 and 8.1 g/
dl, respectively and post-rEPO levels raised up to 8.5, 11
and 9.5 g/dl, respectively. The percentage of HbF did not
increase significantly during therapy [8].

As can be seen from the above, studies are few and they
cover a small number of patients. Although the initial
purpose of rEPO therapy was the augmentation of HbF
synthesis, the results indicated an increase in erythropoiesis
without significant changes in the percentage of HbF.

Thus, our study is the first carried out on a sufficiently large
number of patients, which demonstrated the effectiveness
of rEPO in the treatment of patients with thalassemia in-
termedia. Unlike previous studies, we found a statistically
significant increase in fetal hemoglobin as a result of the
treatment of patients with rEPO, which coincides with the
results of experimental animal studies [1,10,13]. We believe
that the basis for reducing the degree of anemia in patients
of beta-thalassemia intermedia is an increase of HbF. Other
mechanisms, e.g. the protective effect of erythropoietin on
the oxidative damage of the erythrocyte membrane could
also be involved [7].

In our previous study, we evaluated the effectiveness of the
use of TEPO in patients with hemoglobinopathies H, which
is clinically similar to beta-thalassemia intermedia and
found that the use of rEPO leads to increased levels of Hb
and consequently reduces the need of blood transfuons [12].

Conclusions. Thus, according to a result of the research it
can be concluded that the use of rEPO in complex therapy of
beta-thalassemia intermedia, leads to increased levels of Hb
and consequently reduces the need for blood transfusions,
and accordingly expected to prevent severe complications
of blood transfusion (alloimmunization, hypersplenism,
iron overload, contamination transmissible infections)
facilitating normal growth and development, and a better
quality of life.
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SUMMARY

CLINICAL APPLICATION OF RECOMBINANT
ERYTHROPOIETIN IN BETA-THALASSAEMIA
INTERMEDIA

Asadov Ch., Alimirzoyeva Z., Hasanova M.,
Mammadova T., Shirinova A.

Institute of Hematology and Transfusiology, Baku, Azer-
baijan

Research objective is to study the efficacy of recombinant
erythropoietin (epoetin alfa) as alternative method of treat-
ment beta-thalassemia intermedia.
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Study involved 58 patients with beta-thalassemia interme-
dia (23 women and 35 men). In all observed patients was
defined levels of hemoglobin (Hb), red blood cells (RBC),
erythrocyte indexes (MCV, MCH, MCHC), hemoglobin
fractions (HbA, HbA2, HbF), serum ferritin, serum eryth-
ropoietin before and after administrated rEPO. All patients
received rEPO during 6 month at the dose - 10000 TU
subcutaneously.

The majority of patients - 39 (67%) had a good response
to rEPO (increase in hemoglobin level more than 20 g/1);
16 patients (28%) had a mean response (increase in Hb
10 - 20 g/); in 3 (5%) patients occurred poor response to
rEPO therapy (increase in Hb <10 g/I).

After rEPO treatment of beta-thalassemia intermedia patients
there was a statistically significant change in the number of
RBC, levels of HbF and sEPO.

The evaluation of interdependence between the indices of
the baseline sEPO and increased Hb values in patients after
rEPO treatment revealed the presence of the reverse direct
relationship (r=-0.67).

Based on the results, it can be concluded that the use of
rEPO in complex therapy of beta-thalassemia intermedia
leads to increased levels of Hb and consequently reducing
the need for blood transfusions, and accordingly expected to
prevent severe complications of blood transfusion (alloim-
munization, hypersplenism, iron overload, contamination
transmissible infections) facilitating normal growth and
development, and a better quality of life.

Keywords: beta-thalasseemia intermeddia, recombinant
erythropoietin, fetal hemoglobin, serum erythropoietin.

PE3IOME

KJINMHNUYECKOE IPUMEHEHHUE PEKOMBU-
HAHTHOI'O PUTPOIIO3THUHA IIPU ITPOME-
KYTOYHOM BETA-TAJIACCEMUHA

Acanos U./1., Anumup3soeBa 3.X., 'acanosa M.b.,
Mawmenosa T.A., lllupunosa A.I.

Hnemumym cemamonoeuu u mpancgysuonoeuu, Baky,
Asepbatiocan

Llenbio MccenoBaHus SIBUJIOCH U3y4YeHHE I(PPEKTUBHO-
CTH PEKOMOWHAHTHOTO APUTPOIIOITHHA (SMOATHH alib(ha
-pOII0) B KauecTBe adbTEPHATUBHOTO METOJA JICUCHHUS
MIPOMEKYTOUHOI OeTa-TaracceMmu.

O06ceoBano 58 MAMEHTOB C MPOMEXYTOYHOH Oera-Ta-
naccemueit (22 sxeHIMHBI ¥ 35 My»uKH). Y Bcex Halmo-
JaeMBbIX MALUCHTOB OMPENENsIN COAepKaHHE eMOITIO-
6una (Hb), KomruecTBO APUTPOLUTOB, SPUTPOLIUTAPHBIE
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unaekcel (MCV, MCH, MCHC), ¢pakiuu remoriodnHa
(HbA, HbA2, HbF), ypoBHU CBIBOPOTOYHOTO (heppUTHHA
Y CBIBOPOTOYHOT'O SPUTPOIIOATHUHA JI0 H [T0CIIE HAa3HAYCHUS
p2IIO. ITanuentst nonyyanu pAIIO B TeueHue 6 Mecsien
B 03¢ 10000 ME noaxoxHoO.

VY GonbimrHCTBa 00JIBHBIX - 39 (67%) HaOIOMAIICS XOPO-
i orBet Ha pOIIO (yBenmuueHne ypoBHs reMOrIoOnHa
6onee yem Ha 20 /). Y 16 (28%) NManMeHTOB BBIBICH
yMmepeHHbIH oTBeT (yBeaudenue Hb va 10 - 20 /1), TonbKo
y 3 (5%) manueHTOB HaOMFOAATICS TUI0XO0MH OTBeT Ha pII1O
tepanuto (yBeandenue Hb <10 r/n).

[Mocne neyenust pII10O y GONBHBIX TPOMEXKYTOUHOM OeTa-
TaJlacCeMUel 0TMEeYaIoCh CTAaTUCTHYECKU 3HAYUMOE U3-
MCHCHHUE YUCIIa 3PUTPOIIUTOB, YPOBHEH (peTaIbHOTO reMo-

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

I00MHA ¥ CBIBOPOTOYHOTO IPUTPOIIo3THHA. OTpe/encHue
B3aMMOCBSI3M MEXJly HCXOAHBIMU MOKA3aTeIsIMHU YPOBHS
CBIBOPOTOYHOT'O 3PUTPOINOATHHA U YBETHUCHUEM YPOBHS
reMorioOuHa Ha (one npumenenus: pII1O BrsiBUIIO Ha-
JIMYre 00PaTHOM MPSIMOIL CBSA3M MEXKTy UCCIICTOBAHHBIMU
nokazatensamu (r=-0,67).

Takum 00pa3oM, COMIACHO Pe3yibTaTaM MPOBEICHHOTO HC-
CJIEIOBAHUSI, CIIEyeT 3aKII0UUTh, UTO UCTIONb30Banue poI10
B KOMITJIEKCHOM Teparnuy MpoMeKyTOYHOM OeTa-TaracceMun
TIPUBOJIUT K TIOBBIIIEHHUIO YPOBHS TeMOITIOOMHA 1 UCKITIOUAET
HEOOXOMMMOCTB B TIEPEITMBAHHN KPOBH, UTO, COOTBETCTBEHHO,
MIPEIOTBPAIIAET PUCK CEPHE3HBIX OCIOKHEHHI BCIICACTBHUE
NepenuBaHus (QJUIOMMMYHH3AIMS, THIIEPCIICHU3M, Tepe-
rpy3Ka jKeJIe30M, repeiada TPAHCMUCCHBHBIX HH(EKIHiA) 1
COZICHCTBYET YITyUIIIEHUIO Ka9eCTBA YKU3HU OONBHBIX.
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BJINSIHUE HAHOAJIMA30B U YIVIEPOJIHbBIX HAHOBOJIOKOH HA BBI’KUBAEMOCTb
N YIIBCTPACTPYKTYPY KJIIETOK KYPUHBIX ODMBPUOHOB

JlaBpunenko B.E., 3unadagunona C.C., YaiikoBckuii 10.b., Cokypenko JI.M., lllo6ar JI.b.

Hayuonanvuoiit meouyuncxuil ynugepcumem um. A.A. boeomonvya,
kagedpa cucmonozuu u smbpuonozuu, Kues, Yxpauna

Bnarozxapﬂ YHUKAJIBbHBIM CBOMCTBaM K YHUBEPCAJIbHOCTU
ymiiepoaa, HaHoMarepuralibl Ha €TI0 OCHOBE BCC 0oJbIIe U
Ooble HaxXo4AT NPUMCHCHHUE B PA3JINIHBIX HHKCHCPHBIX
C(l)ean. Taxke He BBI3BIBAET COMHCHMI BO3paCTaIOHIPII71
HUHTEPCC K UCTTIOJIb30BAHUTIO YTIICPOAHBIX HAHOMATEPHAJIOB
B MCIUIIUHC.

JIbBUHAs 10JIsI UHBECTHLMH B HAaHOTEXHOJOTHYECKOH
MIPOMBIIIJICHHOCTH MPHUBJIEYEHA HA PAa3padOTKy aJIMa3HBIX
nanouactur (AHY) n yrmeponubsix HanoBosokoH (YHB).
AHY 5710 yrmepoaHsle HAHOCTPYKTYpPBI C KpHCTaInde-
CKOM pelIeTKoN THMa anaMmas3a U pa3MepoM OJHOTO Ha-
Hokpuctanna 1-10 um. AHY nHaneneHs! yHUKaIbHBIMU
XapaKTepUCTUKAMU — OMOCOBMECTHMOCTBIO, HU3KOH XH-
MUYECKOH peaKTUBHOCTBIO, ONTHYECKOH MPO3PAaUHOCTEIO,
HEeOoObIYaiTHO MpouHOCTHIO [2,8,11]. YIiepomHbic HAHOBO-
nokHa (YHB) — nuiauHapuuecKkue CTpyKTyphl, KOTOpbIE
COCTOSIT M3 OJHOTO WJIM HECKOJBKHX I'paUTOBBIX CIIOCB
C TeKCaroHaJbHOW OpraHu3alueil yrIepoaHbIX aTOMOB,
uMeroT auameTp oT 1 1o 100HM U AIMHY — OT HECKOIBKHX
HAHOMETPOB JI0 HECKOJBbKMX MHUKPOH. Takum oOpaszom,
YHB 00beaunsioT B ce0e CBONCTBA KaK YaCTHYEK, TaK U
BOJIOKHHCTBIX CTPYKTYD [9].

Be3 comHeHUs, B HAHOOOBEKTaX NICHCTBYIOT 3aKOHBI, HE
CBOICTBEHHBIC MaKpooObekTaM. [loHnMaHnue 0a30BBIX
MPUHIIUIIOB U OCOOCHHOCTEH BIUSHUSA 3THX CTPYKTYP
Ha JKMBBIE OPIaHU3MBbI, OLIEHKA BO3MOXKHBIX PHUCKOB UX
HCIIOTB30BaHUS — 3TO HCOOXOIUMEBIC YCIOBUS IS HX
JaJbHEHUIIEro MEAUIUHCKOTO U OHOIOTHYECKOrO UCIIOJIb-
30BaHusl. TeM He MeHee HayUHbIX UCCIIeI0BaHUI Ha TaKKe
TEMbI B pa3bl MEHBIIE, YEM TEX, KOTOPHIE OMUCHIBAIOT BCE
HOBBIC U HOBBIC MOTCHIUATbHBIC CHepbl TPUMCHCHUS
HaHOMAaTepUanoB. YUUTHIBAas KOJIUYECTBO M3BECTHBIX
HaHOMATEPHAJIOB, TIOCTOSTHHOC PACIIMPCHHE 00beMa HX
MIPOU3BOJICTBA U CPepPhI MPUMEHEHUS, OOIIECTBO JODKHO
OpPUCHTHUPOBATHCS B CTCIICHAX PUCKA MpH paboTe ¢ HUMU
U pa3paboTaTh ACHCTBCHHYIO CUCTEMY MEPOIIPHITUH HH-
TUBUTyaIbHON M KOJUICKTHBHOM 0€30MacHOCTH.

Temrbl pacpoCTpaHEeHUs HAHOMIPOJAYKTOB BIEUATIISIOT, C
TaKUM YPOBHEM HHBECTHIIUH B 3Ty c(hepy HE YAUBUTECIHHO
BO3HUKHOBEHHE BOIIPOCOB O MOTEHIIMATbHON TOKCUYHOCTH
HaHoMarepuaios [3,6]. CooTBeTCTBHE MacCIITaA0OB HAHO-
00BEKTOB TAKOBBIM KJICTOYHBIX OPTAHEIII U UX CTPYKTYp-
HBIX KOMIIOHEHTOB TaKe BbI3bIBAET CEPhE3HbIEC OMACEHUS
Y TOKCUKOJIOTOB, TIOCKOJIBKY CXOZCTBO B pa3mMepax Mmo3Bo-
JIICT CHHTCTUYCCKUM YacTHIIAaM B3aMMOJCUCTBOBATH (B
HEKOTOPBIX CIyYasiX U KOHKYPUPOBATh) C €CTCCTBCHHBIMU
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CTPYKTypaMH B IpeJesiaX OHOIOruIecKux cuctem [12].

IIpuHuMasi BO BHUMaHUE OCHOBHBIE ITyTH IPOHUKHOBEHUS
HAHOYACTHI[ B OPTaHU3M YEJIOBEKa U JKUBOTHBIX (BIbIXA-
HUE, KOHTAKT C KOOKHBIM ITOKPOBOM U CO CIIU3UCTHIMHU 000-
JIOYKAMH, TIOTPEOJICHAE TIUIU W BOJIBL, SKCIICPUMCHTAIb-
HOE BBeJIeHUE 1To]] KOxY, B KKT 1 KpoBb), cpeiirt OCHOBHBIX
HAINPaBIICHHUH U3yUCHHSI KX OMOJIOTHYECKOTO BO3JICHCTBUS
MO>KHO BBIIETTUTh U3YUYEHUE JIETOUHOI TOKCUYHOCTH, BO3-
JICHCTBUS HA KOXKY M HIUTOTOKCUYHOCTH. COBCEM HEJJaBHO
MOSIBUJIOCH COBEPUIEHHO HOBOE HaNpaBJeHHE UCCIe10Ba-
HUSI HAHOTOKCHYHOCTH - BBISIBJICHUC YMOPHOTOKCHYHOCTH
HaHoMarepuanos [1,4].

MarepuaJj 1 MeTOIbI. DKCIICPUMCHT OCYIIICCTBIICH Ha KY-
PHUHBIX SMOPHOHAX, HHKYOUPOBAHHBIX W3 SIUII JIMHUU Xaii-
Jlaiin. HaroMarepuaitsl BBOIWIIU B BUIE CYCIICH3HH, TIPHTO-
TOBJICHHOM Ha ocHOBe JiekcTpana (Rheopolyglucinum). Ota
JKUJIKOCTB TIPENICTABIISCT COOOU paCTBOP IMOJIMCAXAPUIIOB,
OMOCOBMECTHMA H UCTIONB3YETCS KAK 3aMCHHUTEITh TUIA3MBbI.
Marepwuan ObLT pa3ieicH Ha TPH TPYIIIIBL:

I rpynna — xonTtponsHas (KI'). Oosexram (n=31) BBomMIN
CYCIIEH3UI0 OMOCOBMECTHMOIO IEKCTPaHa.

II rpynmna — skcniepumentansHas (OI'-AHY). O6bekram
(n=34) BBOAWIN CYCHECH3HIO alMa3HbIX HaHOYACTHUYEK.
Pa3meps! HaHowacTuuek: 7,4 HM — 30 HM.

III rpynma — skcniepumentaibHas (OI-YHB). O6bekram
(B xonmruecTBe 35 IIT.) BBOAWIN CYCIICH3HIO YIIICPOIAHBIX
HAHOBOJIOKOH. J/I[nameTp HaHOBOJIOKOH: 10-20 HM.

Hcnonp3oBaHa OMONIOrHYECKask MOJEIb, pa3padoTaHHAas
no metoauke B.II. Tepemenko. Hanouactuusl BBOAU-
JIU B JKCJIITOYHBIA MEIIOK HA TPETbH CYTKU WHKYOaluu
(TepMUHBI 00YCIIOBICHBI 3aKOHOMEPHOCTSIMH Pa3BUTHS
KpOBEHOCHOM cucTeMbl). [03a BBEACHHBIX BELECTB IS
Kaxoro oobekra coctarmsuia 0,31 mr B 0,2 MIT IeKcTpaHa.
PacueT 1o3upoBKU OBLT OCYIIIECTBIICH COITACHO MPUHSTHIX
B MEIUKO-OMOJIOTHYCCKON MPAKTHKE PAacueTOB Pa30BOI
MOJAePKUBAIOLIEH 103bI aKTUBUPOBAHHOTO YIS - 1 T IipH
Bece uesoBeka 70 Kr, B Iepepacuere Ha BEC JKeJITKa siila
22 r. Crepunu3anusi Marepuana OCyIIeCTBIIsIIACh MpH t
120°C B Teuenue 60 MUHYT.

[TpoBoamiioch MccieIoBaHUE 3apOAbIIICi HA pAaHHUX
(o 8 cyTKM BKIIOUMTENBHO), HA cpeqHuX (1o 15 cyTku
BKJIFOYMTENILHO) U Ha MO3IHUX (TI0cie 17 CyToK) cTagusax
nHKyOanmu. Jlins BceX rpymil OLEHUBAJIOCH COCTOSHHE
3apofbIIa (<OKMBOW) W «MEPTBBII» 110 HATMYHIO Cepll-
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nebuenus). [IpoBeneHa crarucTuyeckas 00padoTKa JaH-
HBIX. 3a1eiCTBOBAaHBI KOMIUIEKCHBIE YIBTPACTPYKTypHBIE
HCCIICTIOBAHUSL.

OTOOpaHHBI 1 2TEKTPOHHO-MUKPOCKOITMUECKOTO aHa-
JM3a MaTeprai u3Mebdalii, GUKCUPOBAIN B TeueHue 1-4
4acoB B paCTBOpE, KOTOPBIN coepska 2% mIoTapaibIeTu
Ha 0,1M kakoaunarHom Oydepe (pH 7,4), mpombIBaiu B TOM
ke pacTBope Oydepa, TOTONTHUTEIBHO HUKCHPOBAH B 2%
pacTtBope ueThipexokucu ocmus Ha 0,1M kakonuiIaTHOM
oydepe (pH 7,4), 00e3B0KKMBaNN B CIIUPTaX BO3PACTAFOIICH
KOHIICHTPAIIMHU, OKCHIE MPOIUIICHA U alleTOHE, 3aJIMBAIIH
B 31oH. Ha ynsrpamukporomax YMTII — 6M (Ykpauna)
M3TOTOBJSUIM MoNyToHKHUE (1-1,5 MKM) M ynpTpaToHKHE
cpessl (50-60 am). ITocaenHre KOHTPACTUPOBATIHN YPAHUII-
arieTaToM M HUTparoM cBuHIA o Peitnonbacy (1975). Ipe-
naparsl U3y4aiu u GororpapupoBaiiy 1Mo IEKTPOHHBIM
mukpockorioM JEM 100 CX (JEON, Snonus).

PesyabTaThl 1 ux oocy:xaenue. [Ipu MmakpockonmueckoMm
HCCIICIOBAaHUH Y 3apOJIbIIIIeH, KOTOPBIM BBOJIMIIN CYCIICH-
3un YHB, Ha paHHux craausax pa3sBUTHUS OTMEYaluCh
HapylLIeHUs] B KPOBEHOCHOH CHCTEMeE: MarucTpasbHbIe
COCY/IbI J)KEITOYHOI 000JI0YKH OBbLIIH 00€CKPOBJICHBI, CPEITH
MEJIKUX COCYJI0B HaOJIOAAINCh YYaCTKH C 3aryCTCHHEM,
YEeTKO MPOCMATPUBAINCh COCYbI TOJIBKO KPaeBOH 30HBI
xentouHor oboouku. Takum ob6paszom, YHB, B niepByro
ouepeib, BBI3BIBAIN MATOJOTHIO Pa3BUTHsI KPOBEHOCHOM
cucteMsl. [ToydeHHbIC JaHHBIC TPU JaJIbHEHIIIEM 0TOOpE
3apoJibIlIeii Ha JIPYrUX CpOKax MHKyOalnu TOITBEPIHIH
pe3ysbTarhl HaOmroneHus. [logaBistoiiee OOIBITUHCTBO
3apojibliieii ObIIIM MEPTBBIMU CO 3HAYUTEILHBIMU Hapy-
LICHUSIMH KPOBEHOCHOM crcTeMbl. PazBuTie OONbIIMHCTBA
YMEPIIUX SMOPHOHOB COOTBETCTBOBAJIO 6-THEBHOMY CPOKY
nHKyOarmu. Cpeau HapyIIeHHH 0OHapyKEHbI IMOMOHIIVS
KPOBBIO, 3HAYUTEJIbHBIM JIM3UC TKAHEH 3apojpbllla, CIajl
COCYJIOB KENTOUHOI 000104uKH. J[J151 yMepIInX IMOPHOHOB
OBLTH XapaKTePHbI 3HAYUTEIIbHBIC CKOTUICHUsT Y HB B sxenTt-
Ke. Y ’KUBBIX 3apojblieii ckoreHust Y HB B xentke Obuin
MEHBIIIETO pa3Mepa, YeM Y YMEpIIHX, a CaMU arperarsl
YHB - nuddysao paccesabl. Takum 00pa3oM, BO3MOXK-
HBIM 00BSICHEHHEM IOBBIIICHUS] CMEPTHOCTH AMOPHOHOB,
Ha Hall B3N], SIBUJIACh pa3HuLa KOHLeHTpauuil YHB B
opraHu3Me 3apojsiiieid. OMOPHOHBI, KOTOPBIE cpa3y Mo-
Ty4ynin Gonbioe KonuuectBo YHB, norndiau Ha paHHHX
CTausIX. 3apO/IBIIIN, KOTOPBIE BEDKUIIN, BEPOSITHO, CMOTJIH,
¢dbepMeHTaTUBHO WiIn Onarojaps APYTHMM MEXaHU3MaM,
OoCTaHOBUTH arperauuto YHB Ttak, 4yTo oHM monajanu B
HX OpraHu3Ma J03UpOBAHO.

B otnuuue ot YHB, anMa3subie HaHOYACTHUIIBI OBICTPO
MPOXOAMIIA BHE3aPOIbINICBbIC 000JIOYKH - CBETOOITH-
YECKHUE UCCJIEIOBAHUS HE BBISBUIIN UX TOBPEXKACHUHN U
HakorieHust B HUXx AHY. Takum oOpazom, Ha paHHHUX
craausx uHkyOaruu B O ¢ BBemenuem AHY omry-
TUMOTO BJIMSHHS MCCIEJYyEeMOTro MaTepualia Ha XOJ
sMOpuoreHe3a He HaOJI0NaNOCh: 3apOJbIIIH UMEIH
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NPHU3HAKH M pa3Mepbl, MPUCYIIHE COOTBETCTBYIOUIMM
CTaIUsIM SMOPHUOHAIILHOTO Pa3BUTHS, COCYJMCTAsI CETKa
JKEJITOYHOTO MEIIKa M MPOBU30PHBIC OpraHbl, B LIEJIOM,
ObUTH HE3aTPOHYTHIMU. Ha cpeiHuX cpokax MHKyOaIuu
3apoJiblleii HaOIOAATUCh HAPYIICHHS B IIPOBU30PHBIX
OpraHax - aMHMOH 3Ha4MTEJIbHO MPEBbIIIAJ [0 pa3Me-
paMm HOpMY, B aMHHOTHYECKO M0J0CTH HaKaIUTMBAJIOCh
MHOT0 J)KUAKOCTH. B cocynax CTeHKH KeATOYHOro MellKa
HaOII0AAI0Ch 3aryCTeHHUE, YTO CBUAETEIHCTBOBAIO O
HapyIlIeHUU BCACBHIBAHUS U IOCTaBKH IHUTATEIbHBIX
BEIECTB JKeJITKa K 3apojplmy. Ha mo3gHux cyTkax
MHKYOaI[MY U3MEHEHHS B IIPOBU30PHBIX OpPraHax CTaJIH
ente Oosee BhIpakeHHBIMU. OTMeYaeTcst yTOJIICHHE
AMHHOTHYECKOIH 000JIOUKH, B COCYAaX 000I0UKH HKeld-
HOTO ITy3bIps HAOIIOJAINCh 3aT'yCTEHHE U CBEPTHIBAaHHE
kpoBu. B nenom, anst nannoir DI ObLIO XapaKTEepHO
MOCTETNIEHHOE yXYIIIEHHE COCTOSIHUS 3apojbllieii ¢
NPOSIBJICHUSMU NAaTOJIOTHH B IIPOBU30PHBIX OpraHax H
CaMOM OpraHu3Me SMOPHUOHOB, YTO ITO3BOJISIET CYUTH O
nocteneHHoM BiugHuM AHY Ha pa3BuTHe 3apoasiiiei,
MPOSIBJISIFOIEMCS] B YMEHBILICHUH UX Pa3MepoB U Hapy-
HIEHUU PabOThl OPraHOB.

C uenblo JIOMOJIHEHHS BBIIICONMCAHHBIX MOPQOIOTHYe-
CKUX HaOJIONCHHUH, NPUBOJSTCS PE3yNbTaThl CTAaTHCTH-
Yyeckoll 00pabOTKM JJaHHBIX BBKUBAEMOCTH 3apOJIbILICH.
Huskuil npoLlieHT CMEPTHOCTHU 3apOABbILIEH B KOHTPOJIBbHOU
rpyme (puc. 1) cBuaeTenbeTBYET 00 ONTHMANIBHBIX YCII0-
BUSIX COJICPKaHMs TAHHOW MapTHH SIMI Ha NTHIEehadpuKe
1 KQ4eCTBCHHOM TI0100PE YCIIOBHIA HHKYOAIMH [TPU TIPOBE-
JIeHuH SKcriepuMenTa. Takum o0paszoM, Oblia obecrieueHa
ABTOHOMHOCTb BJIMSIHUSI HCCIIETyeMbIX ()aKTOPOB Ha MPo-
1iecc ’MOpPHUOreHe3a, 4To CIIOCOOCTBYET €ro MaKCHMAaJIbHO
TOYHOH oueHke. [IpogeMOHCTPUPOBAHO, YTO BCE THUIIBI
BBEICHHBIX HAaHOMATepHasOB 3HAYMTEIBHO YBEIUYMIH
MOKa3aTesId CMEPTHOCTHU B OKCIIEPUMEHTAJIBHBIX IPYIITax,
MEHbIIIasi CMEPTHOCTh HaOJIIo/1al1ach B TPyIIIE, Ha KOTOPYIO
nozaeictBoamn AHY.

XapakTepucTUKAa COCTOSIHUA 3apoablilei
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Puc. 1. Xapaxmepucmuka cmepmuocmu 3apooviwett (Ha
ecex cmaousx unkyboayuu). [lpumeuanue: * - paznuya
MeNCOY KOHMPONLHOU U IKCNEPUMACHMATLHOU 2PYNNAMU
odocmogepna npu p<0,05
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O6o00mas pe3yapTaThl MaKpOCKOMUYECKUX HCCIIE0-
BaHMIi, cleayeT MOAYepKHYTh, uTo BausHue AHY co
CTAaTUCTUYECKU 3HAYUMOM pasHUICH OKa3ajoch MeHee
nopaxarorum, yem jeiicteue YHB (p<0,05). Oxnaxko,
pe3yabTaThl JAHHOTO MCCIIEIOBAHMSI TOKA3bIBAIOT, YTO 00a
BHJIa HAHOMATEPUAJIOB CIIOCOOHBI BBI3BIBATH 3HAYUTEIIbHBIC
TIOBPEXKICHHS TKAHEW 1 CTPYKTYP, BbI3bIBasI CyOIeTa bHbIC
1 HeoOpaTuMble MOP(OIOrHYECKUE H3MEHEHHSL.

XO0poI110 U3BECTEH TOT (haKT, 4TO CTPYKTYPHbIC N3MEHEHUS
B KJIETKAaX BO3HUKAIOT PAHbIIE BHIPAKSHHBIX KIIMHUUECKHX
MIPOSIBIICHUH MATOJIOTHYECKOTO COCTOSIHUSI M COXPAHSIFOTCS
nonbire. COOTBETCTBUE pa3MepOB HAHOOOBEKTOB MACILITA-
0aM KJIETOUHBIX OPTaHesll U IaXKe UX CTPYKTYPHBIX KOM-
MOHEHTOB CTAJIO PEIIAOINUM (PAKTOPOM JJIsl TPOBECHUS
Oosiee IETaILHOTO M3y4YeHUs] Onoorndeckux 3hexTos,
BBI3BaHHBIX BO3/ICHCTBHEM HAHOCTPYKTYp Ha pa3BHUTHE
KypHUHBIX SMOPHOHOB.

Pe3ynbTarsl Hccae0BaHUS MOKA3alM, YTO HAHOBOJIOKHA
y’K€ Ha HayaJbHBIX dTamax MOMajaHus B OpPraHU3M 3a-
POABILICH TPOSIBIISIIOT PA3JIMYHYIO TPOITHOCTh K Pa3HbIM
THUIIaM KJIETOK. BechbMa 4yBCTBUTEIBHBIMH K BO3JICHCTBUIO
HAHOBOJIOKOH OKa3aJIMCh YHJOTEIHOLUTHI. B ux cTpoeHun
JOKYMEHTHPOBAJIMCH 3HAUUTENbHBIE TPAHCPOPMAIIMHU:
pasaBoeHUE A1ep B KJIETKaxX, 4TO, KaK M3BECTHO, SIBIIS-
€TCsl OHUM U3 NMPHU3HAKOB PENapaTUBHON pereHepariu
sHnorenust. KpoMme Toro GONBIIMHCTBO DHIOTEINOLUTOB
TMO/IBEPIVIMCH I€CKBAMallH, UMEJIH HelpaBUIIbHYIO (op-
MY C MHOTOYHMCJICHHBIMU OTPOCTKaMH M MHBarMHAIHSIMU
rutasmaneMMel. Mopdooruueckasi BepuduKamnus Takux
9H/I0TEIHOIIUTOB OCYIIECTBISIIACH C YUETOM PacIoioxkKe-
HUS OTHOCUTEJIBHO KJIETOK SHTOJEPMBI, TeMOMOITHYECKUX
OCTPOBKOB M TIPH HAJTMYUHU OCTATOYHBIX MTyYKOB MHKPO-
¢unamMeHTOB. 3HaUMTENbHBIC HapylleHUs B Mopdo-
(YHKIIMOHAJILHON OpraHu3anyy HaOllloIaInCh B KIETKaxX
sHtoaepmbl. Ecin B KI' oHHM comep:kany >KeITKOBHIE
BKJIIOYCHHMS 1aXKe Ha HAYaJIbHBIX CTaHMsIX 00pa3oBaHus,
TO B KJIeTKax 3HToAepmbl B DI'-YHB BkitoueHuit He
HaOII0AIOCh, SIpa OBUTH OKPY)KEHbBI HCOOIBIINM KOJIU-
yecTBOM 1uTOonIa3Mel. Kpome Toro, B KI' moBepxHOCTH
IIa3MaJIeMMBbI KJIIETOK SHTOJIEPMBI, KOTOpast KOHTAKTHPO-
Bajia ¢ )KEJITKOM, UMeJla MHOTOYHCIICHHbIE HHBarMHAIIUH,
MOCKOJIBKY TepepaboTka MaTepualia jKelTKa Mpouc-
XO/AMJIa 3a CUeT aKTUBHOTO 3HAonuTo3a. B OI'-YHB nHa
razMajeMMe KIETOK SHTOAEPMBI MOP(OIOrHIECKUX
MPU3HAKOB YHAOLUTO3a HE OTMEUAIOCh. 3HAUUTEIbHBIE
HapylIeHUs: HAOIIONAIKCh B Ipolleccax remMomnossa. B
otinune ot KI' 06pazoBaHue KIETOK KPOBHU B KPOBSHBIX
OCTPOBKAaX JIAaHHOW TPYMIIBI IPOXOJMIIN C MPU3HAKAMHU
3HAYUTENbHON anbTepanui. KieTku B reMono3THueCKuX
octpoBkax DI'-YHB 0butn pasnnunoit popmsl u pazme-
POB, X SIIPBIIIKK UMETH Mopdoornueckne npu3HaKu
runeprpoduu. B nuToniazmMe KIeTok HabIIOAAICST OTEK
MUTOXOHJIPUH U JIe30praHn3alns UX KPHUCT, 4aCTO OTMe-
YaJlMCh Pa3pbIBbI MIIa3MalIeMMBbI, HEPEJIKO HAOII01aeMOit
MaToJIOrHel ObUIO SIBICHUE SACPHOTO MOJUMOpdU3Ma,
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KOHTYPBI sA€p MMEIN 3HAYUTEJIbHbIC WHBAarMHAIUH,
a BO BHYTPEHHEM COJEpI)KaHUU siapa HaOI0aaaoch
3HAYUTEJIbHOE yBEJIMYECHUE JOJIH reTepoXpoMaTHHA.
W3penka BcTpedanuch GUrypbl MUTO3a, YTO YKa3bl-
BAaeT Ha HEPPEPBIBHOCTH MPOILIECCOB MpOJUdepanuu
kieTok. CaMbIM pacupOCTPaHEHHBIM MOBPEXKACHUEM
B JaHHOM rpynne ObUIM paclIMpeHHe LHUCTEPH Ipa-
nynspHoro DIIP u mosiBieHHe TEMHBIX BKIIOYECHUU
BHYTPU MHUTOXOHJpHUH (puc. 2).

34/ T

AR bl
Puc. 2. Omex yumonnazmvl u nosgienue memHulx 6KII0-
YeHull (CmpeiKu) 6 MUMoXOHOPUSX KIemoK 3apoobiuiell
DI'-YVHB npu 6-0onesnom cpoke unxybayuu x36000

Kpome anbreparnuii B )KeJITOYHOM MEIIKE ObLIH UCCIIE0-
BaHbI U BBISIBJICHBI CTPYKTYPHBIC HAPYIIEHUS B KJIIETKaX
Tena 3apoxasimeii O-YHB, uTo cBuaeTenscTBYeT O
BBICOKOW TPOHHUKAIOIIEH CMOCOOHOCTH HAaHOBOJIOKOH
M MX paclnpocTpaHeHUH B opranusme. [IpoBeneHo no-
KYMEHTHPOBaHHE MAacIITaOHBIX AUCTpoduil MeMOpaH
KJIETOK. B ompe/eneHHbIX y4acTkax TOTajlbHOE pa3py-
HICHHE IJIa3MaJIeMMbl PUBOAMIIO K BBHICBOOOKICHHIO
B MEXKJIETOYHOE IPOCTPAHCTBO LUTOIIA3MATHYECKUX
MUKpO(GWIaMEeHTOB. B riuromninazme 4acto HaOIIOAATUCH
BHYTPHKJIETOUHBIC pa3pbIBhI (puc. 3). Takue anprepanuu
BCTPEYAIUCh TOJBKO B KIETKaX 3apoJblliei AaHHOM
TPYNIIBL.

4
Puc. 3. Buympuxiemoutvie paspwiebl (CMpeiKiu) 6 Kiemkax
sapooviuwa DI'-YHB npu 6-0nesnom cpoxe unkyoayuu.
A,B,C —x3600

B 3axirouenue cnemyer OTMETHUTb, UTO YIBTPACTPYKTYPHBIC
UCCIIeI0OBaHUs MOATBEPKIAIOT Pa3HOHANPABIECHHOCTb
BJIMSIHUS HAHOBOJIOKOH, BBISIBICHHYIO IMPH MaKpOCKOIH-
YEeCKUX UCCIENOBaHUAX. B HccinenoBaHHBIX o0pasnax
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00HAPYKUBATHCh HETMIOBPEKICHHBIC KICTKH, B KOTOPBIX
JIOKyMEHTHPOBAJIMCH CIIOXHBIE ITPOIIECCHl TKAaHEBOU JH -
¢depenumanum (0O6pasoBanne MUOMGUOPHILT) U, OJHOBpE-
MEHHO C 9THUM, HAOMOIAINCh KJICTKH CO 3HAYNTCIbHBIMH
HEKPOTUYCCKUMU U3BMCHCHUSAMMU.

VYApTpacTpyKTypHBIE UCCIEAOBAHUS KJIETOK 3apOAbIlIeh
pPaHHUX CPOKOB MHKYOAllMU, KOTOPBIM Oblila BBEJICHA CY-
cnensust AHY, neMoHCTpupoBaau HaJu4yue OTEKOB B MX
LUTOILIAa3ME U, 4TO BaXKHO, B Hykjeomasme. 1Ipu stom
Ij1a3sMajieMa pa3pyliaiach, a HyKJIeojeMa 4aCTUYHO OCTa-
Basach HeBpeanMoit. Kpome Toro, B cocynax 3apo/bIeBoi
000104KH OBUTH OPaXKEHBI SPUTPOLUTHI - KX IUTOILIA3Ma
BaKyOJIM3MPOBaHa, KJIETKU JHJOTENHS U ONU3JeKaime
KJIETKH 3apOJblIla UMEJIU IPU3HAKU OTEYHOCTH.

HeMHOro4HCIIeHHBIE HCClIeJOBaHUSI OMOJIOrHYECKOTO
nerictBus AHY Ha kJeTOYHOM ypOBHE IMOKa3alu OT-
CYTCTBHE ITUTOTOKCHYECKOTO 3(dekTa 3TOro HaHoMa-
Tepuaja B OTHOIIGHHUM KJIETOK B3POCIOTO OpraHU3Ma.
Chao J.-I. u coaBT. [5] NpoAEMOHCTPUPOBAHO, UTO
AHY HeTOKCHYHBI JJIs psiia KJIIETOK U SIBJIAIOTCS OoJiee
OMOCOBMECTUMBIMHU, YeM Ca)ka, MHOTOCTEHHbBIC HIIH
OJTHOCTEHHbIE KapOOHOBBIE HaHOTPYOkH. OqHaKO, co-
rmacHo HamuM JaHHBIM AHY uMmeroT BbIpa’keHHBIH
LUTOTOKCHYECKUN dPPEKT.

B nieyenu kpome npoleccoB anbTepaliy HadII1aInCh 3a-
IIOJIHEHHBIE JKEJIUbIO PACILIMPEHHBIC KEITUHBIC KAIIUIUISPBI
W 3aTEKH JKEITYH B MEXKTPAOCKYIISIPHBIX IIPOCTPAHCTBAX, UTO
SIBJISIETCS. IOIIOJHUTEIbHBIM MOILHBIM [TOBPEXKAAOIIUM
(axropoM. MOXXKHO NIPE/ITIONIOKUTD, YTO 3HAYUTEIHLHOE 110-
pakeHHe Me4eHn 00yCIOBIEHO MOBBIIIICHNEM KOHIICHTpa-
nun AHY B rematornutax npy BBIIOIHEHUH MOCIEAHUMHU
JIE3UHTOKCUKAIMOHHOM (yHKIIUH ¥ , BO3MOXKHO, BBIBOJIE
HAHOAJIMA30B U3 OpraHu3Ma C KeJI4blo.

Bel11eynioMsiHy THIE s1/1pa KJIIETOK CTCHKH 5KEJITOYHOIO MELl-
Ka He SIBJISIFOTCS] €AMHCTBEHHBIM TIPOSIBIICHUEM TITyOOKOTO
MOpPaKEHUs KIIETOK. YIBTPaCTPYKTYpPHOE MCCIEI0BAHUE
I10Ka3aJI0 IIOBPEXACHNUE HE TOIBKO OIHO-, HO U AByMEM-
OpaHHBIX OpraHeul. B MUTOXOHPHSIX KJIETOK ITOBPEK/ICH-
HBIX OPTraHOB HAOJMIONAJICS OTEK, O YEM CBHUCTEIBCTBYIOT
BaKyOJIM3aLUs MaTPUKCA U pa3pyLLIEHUE KPUCT; UX OCTaTKU
BUJIHBI TOJIBKO Y NMOBEPXHOCTH BHYTPEHHEH MeMOpaHsbI

(puc. 4).

IlopaxxeHne MUTOXOHIPUI I103BOJISIET IPEATION0KUATD Pa3-
BUTHE OKCUIATUBHOIO CTPECCA, BBI3BAHHOIO KOHTAKTOM
opranu3Ma ¢ AHY, Tak kak UMEHHO B MUTOXOHAPHUSIX
HaxonsTcs (PepMEHTHI, OTBETCTBEHHbBIE 32 00pa30BaHKE U
HEWUTpaIM3alrio aKTHBHBIX (POPM KUCIIOpOJIa; TOATOMY IPH
HapyLIEHUH CTPYKTYPbI 3TUX OPraHEIL U, COOTBETCTBEHHO,
(YHKIIMOHUPOBAHMS, B KJIETKE HE MOT'YT aJeKBaTHO ITpO-
HCXOUTH ITPOIIECCHI OKMCITICHNUS C 00pa30BaHUEM 3HEPTHH,
HEOoOXOMMOM JIUTs OJICPKAHHS APYTUX META00INUECKUX
IIPOLIECCOB.
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Puc. 4. Pacwupenue nepunykieapioco npocmpancmed
(6enas cmpenka), 6aKyonU3aAYUs MUMOXOHOPULL C KPUCIO-
JU30M (4epHble cmpenxu) 6 skmooepme 3apooviuta I -AHY

npu 3-0nesnom cpoxe unkyoayuu. x4800

IlatomornyeckuM M3MEHEHUSIM MmoABEprainuch MU dAjapa -
XOTSl Ha PaHHUX dTamax SMOpHOreHe3a HyKJIeoJleMa He
NPOSIBIISIa IPU3HAKOB MOBPEXKJICHNUS, HA MOCIEYIOINX
CTaJusX Pa3BUTUA HAOMIOAATIOCh 3HAUUTEIBHOE KOJIU-
YECTBO ajbTepaluil BHYTPU SAEP: OTEYHOCTH SIIEPHOIO
MaTpHuKca, paclIipeHHe NePUHYKIeapHOTo IPOCTPAHCTBA,
(hopMmHpoBaHue IIIBIOOK reTepoxpoMaTHHa (IIoKa3arelib 0c-
J1a0IeHHs] CHHTETHYECKOI aKTHBHOCTH KJIETOK 3apO/IbIIlia),
JUCTIepCHs SAPBIIIEK (pUc. 5).

bIULEK (CMPETKU) 6 KIemKax 3apo-
ovtwa II-AHY npu 6-onesrom cpoke unkybayuu. x4800

W3ydenue npoQuiIbHON JUTEPATyPhl BBISBUIO, YTO
noaroBpeMenHbie d¢dextel AHY BHYTpH KileTOK Tpe-
OyIOT JaJIbHEHIEero UCCIea0BaHus, OHAKO COCTOSHUE
MeMOpaH MUTOXOH/IPHIl U HU3KUH yPOBEHb PEaKTUBHBIX
(hopM KUCIIOPOAA MO3BOJIAIOT MPEANON0KUTE, YTO yiKe
nociie nomnajnanus B kietky AHY ocrarorcs nnaudde-
peHTHbIMHU [2].

ITocnennue uccnenoBanus [7] MOATBEPKIAIOT TOTYUYECH-
HbIC HAMM PE3YJIBTAThI - 61/IOXI/IMI/I‘-ICCKI/I TMOATBEPKIACHO,
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4To Onaroziapsi OueHb BBICOKOH MPOHUKAMOILIEH croco0-
Hoct AHY nopaxaroT s1po, HHruoupys nponudepanuro,
a TakXe IPOBOLMPYIOT OKCUIATUBHBIN cTpecc. Mccie-
JIOBaHUS Ha CTBOJIOBBIX KJIETKaX 3apopblima Mbiy [10]
nokazaiu, 4to AHY akTHBHPYIOT O€JKH, OTBETCTBEHHbIC
3a penapanuio [JHK, uTo mo3BomisieT mpeanoiaokuTh Ux
BpEIHOE BO3JCHCTBHE Ha TEHETUYECKHH anmapar KJIEeTKH,
IpOIIECChl e TU(PEepeHINAIINY U JaKEe Ha CITIOCOOHOCTh
3aIlyCKaTh B HEW aronros.

Takum 00pa3oM yabTPACTPYKTYpHBIN aHaIHU3 IO3BOJIHI
HOJATBEPIUTh M CYILIECTBEHHO JOTOIHUTh UMEIOLIHECS B
Hay4HOI JIUTepaType JaHHbIe 110 Ononornueckum 3 pex-
TaM HAHOAJIMa30B ¥ HAHOBOJIOKOH. BbIIM HcclenoBaHbI
0COOCHHOCTH TEPAaTOIC€HHOI'O BIMSHUS KaXXJOTO BUAA
UHTPOAYMPOBAHHBIX HAHOMATEPUAJIOB Ha CTPOCHUE M
(YHKIMHU KJIETOK KYpHUHBIX 3apojibiiieid. OCHOBBIBAsICh Ha
NOKa3aHMsX 00padOTaHHOI HaMU JMTEpaTyphl U JAHHBIX
HAIIIETO SKCIIEPUMEHTA, MOJKHO MPEANOI0KUTE, 40 AHY
NPOSIBMIIN TTOJIOOHYIO BBICOKYIO TOKCHYHOCTB, TaK Kak
OBICTPO MPOHKMKAIN BHYTPb TKaHEH 1 KJIETOK, HapyIIast uX
CTPYKTYPY, Opakasi Kak OJHO-, TaK M JIByMeMOpaHHbIE Op-
ra’esuibl. PazpynieHne MUTOXOHIpUi IPUBOIAUT K OKCHJA-
THUBHOMY CTpECCY, HapyIaeTcsi ()yHKIMOHUPOBAHHUE SIpa,
BO3HHUKAIOT BOCTIAIIUTEIIbHBIC POLIECCHI, YTO, B KOHEYHOM
cuere, MPUBOTIO K HEKpo3y. [IpogeMoHCcTprpoBaHHOE MTPH
HIOMOIIH AJIEKTPOHHO-MHKPOCKOITMYECKOTO NCCIICA0BAHMS
BJIMSTHHE HAHOBOJIOKOH Ha KJIETKH 3apOJIbILIeH J0CTaTou-
HO MHOTOTpaHHO. Peakiyst pa3jn4HbIX TUIOB KJIETOK Ha
JielicTBIE HAaHOBOJOKOH HeonHO3HauHa. OnpesieneHHbIe
THIIBI KJIETOK JIEMOHCTPUPOBAJIH OOJIBIIYIO yCTOHYNBOCTD
K MOBpeXAatoIIeMy (hakTopy, COXpaHsisi OTHOCUTEIBHYIO
MOP(]OJIIOTHYECKYIO IIETIOCTHOCTh U XapaKTEePHYIO JUIS
HUX OpPTaHM3alMio opraHesl. Jlpyrue TUIBI KIETOK,
3aHUMAIOIUE LEHTPAIBHOE IOJIOKCHUE B TKaHHU (T.C.
U30JIMPOBAHHBIE OT HEMOCPEJACTBEHHBIX MCTOYHUKOB
HOCTYIUIEHUS] HAHOBOJIOKOH - COCYJUCTOI0 pycia U Ma-
TepHala )eJITKa) B HEKOTOPBIX Cllydasx OKa3bIBAJIUCH
HEKPOTU3UPOBAHHBIMH.

BriensnoxeHHble JaHHbIE CBUACTEILCTBYIOT O 3HAYU-
TENLHOM MPOHUKAOLIEH CIIOCOOHOCTH HAaHOMAaTepHaJIoB,
BBIPAKCHHON TPOITHOCTH Pa3HBIX KJIACCOB HAHOCTPYKTYP K
Ppa3sHbIM THIIAM KJIeTOK. [ IponeMOHCTPUPOBAHO, UTO CXOIHOE,
Ha INEPBbIM B3IV, BIMSHUE HAHOMATEPUAJIOB, HAIIpUMED,
WH/IYKIIMsI OKCUJIATUBHOTO CTPECCa, BHI3BIBACTCS CrieL(IIe-
CKHMH CTPYKTYpHBIMHU TpancdopmarmsiMu. Tak, AHY BbI3bI-
BAOT BaKyOJIM3aI[Hi0 MUTOXOHIpuit, a YHB — nedhopmaruro
UX ()OPMBI U TTOSIBJICHHE TEMHBIX BKJIIOUCHHH.
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SUMMARY

INFLUENCE OF NANODIAMONDS AND CARBON
NANOWIRES ON SURVIVALAND CELLS STRUC-
TURE IN CHICKEN EMBRYO

Lavrinenko V., Zinabadinova S., Chaikovsky Yu.,
Sokurenko L., Shobat L.

0.0. Bogomolets National Medical University, Department
of Histology and Embryology, Kyiv, Ukraine

Aim - to determine the effect of nanodiamonds and carbon
nanowires on the survival and ultrastructure of chicken
embryo cells.

The experiment was carried out on chicken embryos,
incubated from eggs of Hy-Line breed. Control and two
experimental groups were formed (total number of embryos
- 100). Diamond nanoparticles and carbon nanowires were
administered on day 3 of incubation as a suspension of a
biocompatible dextran. Ultrastructural analysis and general
study of embryos state were carried out.
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The most expressed pathological effects were observed
in the group with the introduction of the CNW, which
caused visual impairment of embryogenesis that started
from the early incubation periods. As for ND we can
claim their prolonged impact on the development of
embryos, manifested in the gradual deterioration of the
embryos condition with the manifestations of the pathol-
ogy in the provisory organs and the body of embryos.
The results of our study demonstrate that both types of
nanostructures can cause sublethal and irreversible mor-
phologic changes. Detection of morphological evidence
of the impact of nanomaterials at significant distances
from the site of administration of nanoparticles shows
highly penetrating ability of nanomaterials. The pres-
ence of damages specific for each type of nanoparticles
shows affinity to various tissues and cellular structures.
It is demonstrated that similar, at first glance, impact of
nanomaterials, such as the induction of oxidative stress
might be caused by specific structural transformations.
So, ND cause vacuolization of mitochondria, and the
CNW — deformation of their shape and appearance of
dark inclusions in them.

Keywords: nanodiamonds, nanowires, chicken embryo,
toxicity.

PE3IOME

BJIUAHUE HAHOAJIMA30B U YITIEPOJAHBIX
HAHOBOJIOKOH HA BBI’'KUBAEMOCTD U VJIb-
CTPACTPYKTYPY KIIETOK KYPUHBIX OMBPHU-
OHOB

JlaBpunenko B.E., 3unadagunona C.C.,
Yaiikoscknuii FO.B., Cokypenko JI.M., lllo6at JI.b.

Hayuonanvuwiii meduyuncxui ynugepcumem um. A.A.
bocomonvya, kagedpa cucmonozuu u smopuonocuu, Kues,
Yrkpauna

Llenb - onpeienuTh BIMSIHAE HAHOAIMA30B M YIIICPOAHBIX
HAHOBOJIOKOH Ha BBDKMBAEMOCTh U YIIBTPACTPYKTYPY Kile-
TOK KypHHBIX SMOPHOHOB.

DKCHEPUMEHT OCYLIECTBIEH Ha KYPHUHBIX 3MOpHOHAX
(n=100), "HKYOMPOBAaHHBIX U3 SIUIl JIMHUM Xaii-JlaiiH.
ChopmupoBaHbl KOHTPOJIBHAS U JIBE IKCIIEPUMEHTAIIbHBIE
rpynmnsl. AnMasseie HaHodacTuisl (AHY) u yrmepoaasie
nanoBosiokHa (YHB) BBomuimu Ha 3 cyTkM MHKyOaluu B
BUJIE CyCIIEH3MH OMOCOBMECTUMOrO AeKcTpaHa. [Iposene-
HBI YIBTPACTPYKTYPHBIN aHATU3 U 00LIMe UCCIeIOBAHUSL
COCTOSIHUS 3aPOJBILICH.

Haubonee BbIpasuTenbHble natonoruueckue 3 exTo
HaOJIFOATUCH B rpymne ¢ BBeneHueM Y HB, kotopsie BbI-
3bIBJIM BHMMbIC HApYLICHUsI SMOpHOTeHe3a, HauuHasl C
paHHHX cpoKoB MHKyOarmu. Urto kacaercss AHY, To cneny-
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€T CyIUTb O IPOJIOHTMPOBAHHOM X BIUSTHUU Ha Pa3BUTHE
3apOoJIbIIICH, POSBUBILEMCS B IIOCTENICHHOM YXY/ILICHUH
COCTOSIHMSI 3apOJIbILICH C IPOSBICHUSIMH MaTOJIOTHU B
MPOBHU30PHBIX OpraHax U CaMOM OpraHu3Me SMOPHOHOB.
Pe3ynbraThl JAHHOTO UCCIIEIOBAHNS IEMOHCTPHPYIOT, UTO
00a THIa HAHOCTPYKTYP CIIOCOOHBI BBI3bIBATH CYOIeTalb-
HbIE U HeoOpaTuMble MOP(OIOTHUECKUE MU3MEHEHHUSI.
Oo6HapyxeHre MOP(OTOrHICCKUX T0KA3aTCIbCTB BIIU-
SIHUSI HAHOMaTePUaJoB Ha 3HAYMTEIbHBIX PACCTOSHUAX
OT MeCTa BBEACHHS HAaHOYACTHIl CBUJETEIHCTBYET O UX
BBICOKOM MPOHUKAIOIIEH CIIOCOOHOCTH, @ HATMYHE CIell-
U(PUYIECKUX TOBPEKIACHUHN ISl Ka)K/JI0r0 TUIAa HaHOYa-
CTHII — O IPOSIBJICHUU TPOITHOCTH K PAa3JIMYHBIM TKaHIM
U KJICTOUHBIM CTpYKTypam. [IporemMoHcTprpoBaHo, 4o,
Ha MEePBBIN B3IJISLI, CXOHOE BIMSHUE HAHOMATEPHaJOB,
HalpuMep, MHIYKIHsI OKCUIaTHBHOTO CTPECCa, BbI3bIBa-
eTcs crnenn(UIecKuMU CTPYKTYPHBIMH TpaHc(hopmarusi-
Mu. Tax, AHY BBI3BIBAIOT BaKyOIH3AI[I0 MUTOXOHAPHUH,
a YHB — nedopmanyio ux ¢Gopmbl U MOSBICHHE B HUX
TEMHBIX BKJIFOUEHUI.
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AGE AND SEX CHARACTERISTICS OF MELATONIN-POSITIVE-LABELED CELLS
OF THE GASTRIC MUCOSA IN DESYNCHRONOSIS IN RATS

'Hnatiuk V., *Kononenko N., 2Kozub T., !Chikitkina V., 'Galiy L.

National University of Pharmacy, ?V.N. Karazin Kharkiv National University; Kharkiv, Ukraine

The study of morphofunctional organization of the dif-
fuse neuroendocrine system is now attracting the atten-
tion of researchers. More than 60 types of endocrine cells
(APUD cells) composing this system are located in dif-
ferent organs, including the gastrointestinal tract (GIT).
Many APUD cells of the gastroenteropancreatic system
are located in the stomach, small intestine and pancreas
and perform the function of the synthesis and secretion
of regulatory polypeptides that have hormonal effects on
different activities of the digestive organs. APUD cells
of the gastric mucosa (GM) produce different biogenic
amines and peptide hormones — motilin, serotonin, en-
kephaline, substance P, etc... [1,2]. Melatonin occupies
a special place among GM regulatory peptides. The main
source of the melatonin synthesis is the epiphysis where
it is produced from the amino acid tryptophan. This is
a process controlled by suprachiasmatic nuclei of the
hypothalamus depending on the intensity of the signal
from photoreceptors of the retina. However, in addition
to the epiphysis the synthesis of melatonin occurs in the
so-called extrapineal sources — retina, placenta, mast
cells, lung tissues, etc. [6]. Moreover, more than 400
times of melatonin is produced in GIT. In GIT melatonin
is synthesized in enterochromaffin cells that are well
available in GM [3-5].

It has been proven that the synthesis of epiphysial
melatonin has a circadian nature with the peak of con-
centration at night (2.00-4.00) with a certain range of
the hormone physiological values within 24 hours [6,
7]. Several authors have discussed the presence of the
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circannual rhythm of melatonin secretion is account-
ing for variability of the daylight duration throughout
the year, [8,9]; the same has been confirmed in one of
our studies [10]. Sleep disorder, prevailing currently in
80-95% of the population [mainly in women (50%) al-
though the frequency in men is also rather high (25%)],
leads to desynchronization of physiological biorhythms
of epiphysial melatonin secretion, as well as develop-
ment of desynchronosis [11]. It has been proven that
desynchronosis is the cause of changes in the structure
of the body tissues and development of visceral diseases
[12-14]. Today there are many morphofunctional stud-
ies of tissues of different organs under the influence of
melatonin deficiency [15-18], including the research
of GM [4,19-22]. At the same time there are no works
studying directly melatonin-producing cells of GM in
human or animals of different gender and age under the
conditions of desynchronosis.

The aim of the research was to study the state of melatonin-
positive-labeled cells (MPLC) of GM in desynchronosis in
rats of different gender and age.

Material and methods. 780 Sections of the pyloric part of
GM were studied in rats of both genders at the age of 9, 15
and 20 months corresponding to the human age of 29-30,
43-44, 55-56 years old, respectively. Animals were divided
into 12 groups: groups 1 — 6 were the intact control, groups
7 — 12 were the animals kept under the conditions of con-
tinuous light for 14 days — desynchronosis [23]. The study
was performed by the method of immunohistochemical
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staining with the primary antibodies to melatonin (Biorbyt,
UK) and the secondary Alexa Fluor 488-conjugated anti-
bodies (Abcam, UK). Nuclei were stained with propidium
iodide (Sigma, USA). The fluorescence was observed by
means of an Olympus IX-71 fluorescent microscope (Japan)
at a wavelength of 488-519 nm for Alexa Fluor, and 617 nm
for propidium iodide. Cells in the samples were counted with
the following magnification: ocular — 10, field lens — 40. The
analyses of sections were performed using an Image]J 1.48a
(NIH) program for analysis and image processing. Cell
counting was performed per 1 mm? All interventions and
euthanasia of animals were carried out in accordance with
the requirements of the Commission on Bioethics of the Na-
tional University of Pharmacy (NUPh) and “General ethical
principles of experiments on animals” in agreement with the
provisions of the “European Convention for the Protection of
Vertebrate Animals used for Experimental and Other Scientific
Purposes” (Strasbourg, 1986) and the first National Bioethics
Congress (Kyiv, 2001). The solution of thiopental sodium
(Thiopentalum-natrium) was used for euthanasia.

The results obtained were statistically assessed by one-way
ANOVA test. The differences were considered significant
at p <0.05 [24]. Software such as “Statistica V.8.0” and
Excel were used.

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

Results and their discussion. During the course of the
research it was found that MPLC in all experimental
groups were mainly located in the basal and middle
segments of the tubular glands of GM. They were rep-
resented by three types of cells: type 1 — small cells
with the diameter of 3.8-7.6 um located mainly in the
basal segment of the gland (Fig. 1), type 2 — large cells
with the diameter of 11 to 17 pm without granules in
the cytoplasm (Fig. 2) and type 3 — large cells with
cytoplasmic granules occupying the basal and medium
segment of the gland (Fig. 3).

When calculating the total number of cells in the intact
control groups (Table 1), it was found that the amount of
MPLC is significantly reduced in both males and females
aged 20 months. For males at the age of 20 months the
number of cells was 1.42 times lower than that of males at
the age of 9 months and 1.68 times lower than that of males
at the age of 15 months (p<0.05). The number of cells in
older females was 1.35 and 1.36 times less, respectively.

However, the number of MPLC in females was significantly
higher than in males: at the age of 9 months by 13%, at the
age of 20 months — by 17% (p<0.05), and it was insignifi-
cant at the age of 15 months — by 2% (p>0.05).

Fig. 1. Tipe 1 MPLC of the gastric mucosa

Fig. 2. Type 2 MPLC of the gastric mucosa

Fig. 3. Type 3 MPLC of the gastric mucosa
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Table 1. The number of MPLC per 1 mm?of GM in rats of different age
and sex in desynchronosis (M+m, pmol/L)
Conditions of the Age
experiment 9 months | 15 months | 20 months
Males
Intact control 720.8+40.5 856.3+45.2° 507.6+30.3"
n=76 n=69 n=83
Desynchronosis 508.147.3% 550.2+32.2¢ 368.2425.1%
Y n=64 n=106 n=56
Females
Intact control 828.1+30.6 835.5447.7 613.9+48.0""
n=58 n=62 n=60
Desynchronosis 644.2+33.2%% 640.8+36.3% 595.94+29.6"
Y n=52 n=49 n=45

note:* p<0.05 — in relation to rats aged 9 months; " p<0.05 — in relation to rats aged 15 months;
& p<0.05 — in relation to the intact control group; # p<0.05 — in relation to males:
n — the number of sections of the pyloric part of GM

In desynchronosis the number of MPCL significantly
reduced in almost every age group, with the exception of
females at the age of 20 months (Table 1). The number of
MPCL in females at the age of 9 and 15 months decreased
by 1.3 times; in males aged 9 months and 20 months — by
1.4 times, and in males aged 15 months — by 1.6 times
compared to the intact control. The difference in the number
of cells in desynchronosis among animals of the same age,
but different gender was: 9 months — 21% (p<0.05), 15
months — 14% (p>0.05), 20 months — 38% (p<0.05) with
the higher level in females. When calculating the percentage
of different types of cells, we found differences in indica-
tors in rats of different age and sex both in control and in
desynchronosis (Table 2).

In the control groups of males and females at the age of
9 and 15 months the cells of types 1 and 2 dominated,
whereas in older animals there was redistribution of cells
to types 2 and 3. Desynchronosis had a varied effect on the
state of MPLC in different age and sex groups. In males at
the age of 9 and 15 months the number of MPLC of type
1 increased by 46% and 49%, respectively, with decrease
of MPLC of types 2 and 3. There were no such changes in

females of these age groups; cells of all three types were
presented in almost equal proportions without significant
fluctuations (Table 2). There were also differences in the
proportion of cells in males and females at the age of 20
months: in males - cells of types 1 and 3 predominated, in
females — types 2 and 3. Moreover, there was 34% increase
in cells of type 3 in females.

MPLC of the gastric mucosa are considered to be one of
the main sources of extrapineal melatonin [2]. Our data
indicate that with age there is not only a reduction in the
number of pinealocytes of the epiphysis leading to the
physiological desynchronosis of the elderly [25], but also
a decrease of APUD cells that are responsible for the syn-
thesis of extrapineal melatonin. The process of reducing
MPLC is typical for rats of both genders at the age of 20
months by 30% in males, and by 26% in females compared
to the animals aged 9 months. The presence of significant
differences between the number of MPLC in elderly males
compared to females — 17% suggests that they have a
higher risk of gastrointestinal diseases associated with a
deficiency of melatonin, such as peptic ulcer, erosive gas-
tritis [26]. However, according to statistical data older men

Table 2. The number of different types of MPLC (%)
in rats of different age and sex in desynchronosis

Age/type of cells (%)

Conditions of the 9 months 15 months 20 months

experiment Type 1 | Type 2 | Type 3 | Typel | Type 2 | Type3 | Typel | Type2 | Type3

Males

Intact control 40 47 13 27 60 13 50 7 43

Desynchronosis 86 11 3 76 15 9 41 51
Females

Intact control 51 35 14 39 41 20 40 52 8

Desynchronosis 45 30 25 38 44 18 20 34 46
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and women are less prone to diseases of the stomach than
younger persons [27]. This contradiction is explained by
the presence of different types of cells producing melatonin
in GM. The increase numbers of large MPLC located in
the basal and middle segment of the gastric glands with
granules and without granules in the cytoplasm in both
males and females is likely to be a compensatory effect
with age due to the reduced level of melatonin in aged
atrophied pineal gland [25]. Therefore, we can assume that
these morphological changes of GM may lead to increase
of the synthesis of melatonin in enterochromaffin cells
of the stomach and performance of its role as a paracrine
signaling molecule for the local coordination of the cel-
lular functions and cell-to-cell linkage under normal and
pathological conditions. This increase in the concentration
of melatonin in intercellular space and on the surface of GM
contributes to its protective antioxidant effects.

Disturbance of physiological biorhythms in desynchronosis
led to decrease in the number of MPLC in all age groups.
Therefore, a more significant decrease occurred in the groups
of males aged 9 and 15 months, with decrease in cells of type
3 and increase in cells of type 1. Taking into account the above
information concerning the role of large cells in exhibiting
the antioxidant, antiradical and other effects of melatonin,
our findings may explain the mechanism of gastrointestinal
diseases in desynchronosis in young men, i.e. such diseases
as peptic ulcer, erosive gastritis, gastric cancer, etc. ..

Conclusions. The immunohistochemical study of the
gastric mucosa in rats of different age and gender has
determined the following:

1) reduction in the number of MPLC in both males and
females in desynchronosis;

2) increased number of MPLC of type 3 in elderly males
and females in desynchronosis, whereas in young and
mature males it decreases, and cells of type 1 predominate.
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SUMMARY

AGE AND SEX CHARACTERISTICS OF MELATONIN-POSITIVE-LABELED CELLS
OF THE GASTRIC MUCOSA IN DESYNCHRONOSIS IN RATS

!Hnatiuk V., *Kononenko N., 2Kozub T., !Chikitkina V., 'Galiy L.

National University of Pharmacy, ?V.N. Karazin Kharkiv National University; Kharkiv, Ukraine

The aim of the research was to study the state of melatonin-
positive-labeled cells (MPLC) of GM in desynchronosis in
rats of different age and gender. 780 sections of the pyloric
part of the gastric mucosa were studied in rats of both
genders at the age of 9, 15 and 20 months. Animals were
divided into intact control groups and the groups of the
animals kept under the conditions of continuous light for
14 days — desynchronosis. The study was performed by the
method of immunohistochemical staining with the primary
antibodies to melatonin (Biorbyt, UK) and the secondary
Alexa Fluor 488-conjugated antibody (Abcam, UK). In the
course of the research it was found that MPLC in all experi-

mental groups were mainly located in the basal and middle
segments of the tubular glands of gastric mucosa and were
represented by three types of cells. In desynchronosis the
number of melatonin-positive-labeled cells significantly
reduced in almost every age group, with the exception of
females at the age of 20 months. Thus in elderly males and
females the number of melatonin-positive-labeled cells of
type Il increases, whereas in young and mature males it
decreases, and cells of type | predominate.

Keyword: melatonin, stomach, desynchronosis, age, sex,
gender.

PE3IOME

BO3PACTHBIE U ITOJIOBBIE OCOBEHHOCTHU MEJATOHUH-ITIOJTOXUTEJIBHO-MEYEHHbBIX
KJETOK CJIN3UCTOM OBOJIOYKH )KEJVIKA YV KPBIC IIPU IECUHXPOHO3E

T'nariok B.B., 'Kononenko H.H., ’Ko3y6 T.A., 'Yukurkuna B.B., Taamnii JI.B.

Hayuonanvnoiit hapmayeemuveckuil ynusepcumen,
2Xapuvroscrkuil hayuonanshsiil ynusepcumem um. B.H. Kapasuna, Xapokos, Ykpauna

[enbro nccienoBaHus SBUIOCH U3YUCHUE COCTOSHUSA
MEJIaTOHUH-TIOJIOKUTEIIEHO-MEUEHBIX KJIETOK CIU3UCTOM
000JIOYKH HKENTyKa Y KPIC Pa3HOTO 10Jia U BO3pacTa MpH
necuHxpoHose. M3ydeno 780 cpe30B MUIOPHUECKOTO OT-
JieJ1a CIM3UCTOM 00OIOUKH HKEITy/IKa KPbIC Pa3IMYHOIO HoJia
B Bo3pacte 9, 15 n 20 mecsues. JKUBOTHBIE pa3feeHbI Ha
2 rpymnnsl: [ rpynna - uHTakTHOTO KOHTpOs U II - )KH1BOT-
HBI€, KOTOPBIE HAXOIWINCH B YCIOBHUAX KPYITIOCYTOYHOTO
OCBEIICHUS HAa MPOTSHKCHUHU 14 mHel — JAeCHHXPOHO3.
HccnenoBanue BBIIOTHEHO METOIOM UMMYHOTHCTOXH-
MHYECKOW OKPACKH C MEPBUYHBIMH aHTHTEIAMH K Mella-
tonuny (Biorbyt, BennkoOpuranus) u BropuunbiMu Alexa
Fluor 488 koHblorupoBaHHbIMU aHTUTeNaMu (Abcam,

© GMN

Benmukobpuranus). B xome npoBeaeHHOTO UCCIIEIOBAHNUS
YCTAHOBJIEHO, YTO MEJIATOHUH-I0JIOKUTEIbHO-MEUEHbIE
KJIETKHA BO BCEX HKCHEPUMEHTAJIbHBIX IPyIHIIax pacroio-
JKCHBI, IPCUMYIICCTBCHHO, B 0a3aJbHBIX U CPEIHUX OT-
JleNiax TPyOUuaThIX JKelle3 CIIU3UCTON 000JI0UKH KETyIKa U
MpeJCTaBIIEHbI TPEMSI TUITaMHU KJIeTOK. [Ipu recunxpoHose
KOJIMYECTBO MEJIATOHUH-IIOJI0KUTEIILHO-MEUEHBIX KJIIETOK
JIOCTOBEPHO CHUKAETCS IPAKTUYECKU BO BCEX BO3PACTHBIX
rpyIna, 3a UCKJIIo4YeHreM caMoK B Bozpacte 20 mec. [Ipu
9TOM Y MOKMJIBIX CAaMI[OB U CAMOK YBEJIMYUBAECTCS KOJIH-
YeCTBO MEJIATOHHH-IIOJIOKHUTEILHO-MEUEeHBIX KiIeToK 111
TUIIA, B TO BpEMsl KaK Y MOJIOJIBIX U 3PEJIbIX CaMLIOB UX
KOJJMYECTBO YMEHBIIIASTCSI M IPEO0IaIatoT KIIeTKH | Tria.
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BILIARY ATRESIA: CURRENT CONCEPTS AND FUTURE PROSPECTS (REVIEW)

!Chakhunashvili K., *Pavlenishvili 1., 2Kakabadze M., ?Kordzaia D., *Chakhunashvili D., *Kakabadze Z.

Thilisi State Medical University; 2 Iv. Javakhishvili Thilisi State University, Georgia

The presented review is based on English scientific pub-
lications on biliary atresia, issued in 1943-2015 years
and found in databases of PubMed and Google Scholar.
Multiple review papers have been published on this topic
in the past; however, none of them discuss recent advances
in bioengineering and the opportunities of their usage in
treatment of biliary atresia.

1. Introduction

1.1. Classification and Anatomy

Biliary atresia is an infancy disease, during which one or
more extrahepatic bile duct is narrowed or obliterated.
It can be congenital or acquired [17].There are various
classifications for biliary atresia, majority of which are
based on anatomical site of lesion. French classification
by Chardot (1999) identifies 4 different types of biliary
atresia [9]: Type 1 — common bile duct is damaged (cystic
type); Type 2 — common hepatic duct is damaged; Type
3 — gallbladder, cystic duct, common bile duct are dam-
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aged; type 4 — full extrahepatic biliary atresia. Volpert et al.
(2001) and Bessho, Bezerra (2011) published Anglo-saxon
and Japanese classification, which incorporates following
types of biliary atresia: Type I — common bile duct is dam-
aged; Type Ila — common hepatic duct is damaged; Type
IIb — common hepatic duct, cystic duct and common bile
duct are damaged; Type III — left and right main hepatic
ducts, common hepatic duct, cystic duct and common bile
duct are damaged.

1.2. Epidemiology

The incidence rate of biliary atresia is very variable
throughout the world, for example: in Netherlands 1 case
per 20000 live-born, in France 1 case per 19000 live-born,
in Japan 1 per 13500 live-born, in Pacific Ocean area 1 case
per 2400 liveborn [44,60].

Treatment of biliary atresia still is a major challenge in
modern medicine. Without surgical intervention patients
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are dying within 2 years after birth due to various com-
plications, such as: acute liver failure, portal hyperten-
sion, hemorrhage or infection. In recent decades, early
diagnosis, availability of Kasai procedure and opportunity
of liver transplantation have significantly increased posi-
tive outcome of treatment. However, Lykavieris et al [38]
believe, that 80% of patients are still going to need liver
transplantation after Kasai procedure.

1.3. Etiology

Etiology of biliary atresia has not fully been studied to this
day. Development of biliary atresia is mainly associated
with inflammatory processes, which may be caused by
infection, viruses (HPV, CMV, EBV and etc) and autoim-
mune response [3,39]. Other studies conducted by Ho et al.
[23] and Bezerra [4] reveal, that pathogenesis of biliary
atresia can be associated with all of the following rea-
sons: inflammation, environmental toxins, intrauterine
circulatory deficiencies, disturbances of morphogenesis
of liver/biliary tract, viral infections. Ohya et al [50]
revealed, that mononuclear infiltration, which commonly
induces pathological processes in cholangiocytes, may
result in bile duct obstruction in any anatomical seg-
ment of biliary tract.

1.4. Diagnosis

Carmi et al [7] and Tanano et al [56] reported, that biliary
atresia generally manifests in an isolated form, although,
in 8-20% of cases it is associated with situs inversus, car-
diovascular and urinary system anomalies, polysplenia/
asplenia, pre-duodenal portal vein, absence or abnormal
position of portal vein.

1.4.1. Antenatal Diagnosis

Taking into account, that timely surgical intervention is
pivotal for treatment of biliary atresia, early diagnosis is
of a huge importance. Antenatal imaging of a cyst can help
us suspect biliary atresia; However, routine test still must
be done upon birth for differentiation [22,51].

1.4.2. Clinical Features, Laboratory, Imaging and In-
vasive Studies

If Kasai procedure is not performed within the first months
after birth, the liver damage is so extensive that prognosis
of Kasai procedure drastically worsens and only liver trans-
plantation remains as an option [29]. Therefore, success of
operation is directly tied to early diagnosis and intervention.
Volpert et al [58] reported, that, even though, it is known
that late diagnosis directly correlates with bad prognosis,
there are other factors that affect outcome, despite the time
of intervention; Azarow et al [1] believe, that significant
inflammatory process in liver worsens prognosis.

Postnatally, the following triad is common for biliary
atresia: jaundice, acholic stools, and hepatomegaly [25].
In early neonatal period, it is impossible to differenti-
ate physiological jaundice from pathological. Persistent
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jaundice, which has lasted 2 weeks from birth, is an alert
sign and physician should by that time be considering
possible cholestasis and total bilirubin and conjugated
bilirubin levels should be examined upon birth (Emerick,
Whitington) [11]. Conjugated hyperbilirubinemia, which
is typical for biliary atresia, is diagnosed, when conjugated
bilirubin level is above 2mg/dL and/or is more than 20%
of total bilirubin.Ultrasound is considered to be a gold
standard of non-invasive imaging of biliary atresia and is
performed after 8-12 hours of fasting. In biliary atresia,
despite fasting period, gallbladder is deflated, porta hepatis
is hyperechogenic or cyst is seen, without signs of gallblad-
der dilation [33].

MRI is also very accurate in biliary atresia with sensitiv-
ity of 100% and specificity of 96%, however, the cost
efficiency is the issue [19].

If ultrasound detects gallbladder and biliary atresia formally
cannot be excluded, it is suggested, thatinvasive examina-
tion should be done - Endoscopic Retrograde Cholangio-
Pancreatography — ERCP [54].

Kelly, Davenport [29] believe, that as soon as diagnosis of
biliary atresia is determined, patient should undergo Kasai
procedure. Only in case of late diagnosis or cirrhosis, pa-
tient is considered to be candidate for liver transplantation.

1.4.3. Differential Diagnosis

Differential diagnosis, in supposed biliary atresia, includes
for diseases which can cause neonatal cholestasis, such as:
progressive intrahepatic cholestasis, Alagille syndrome,
alpha-1 antitrypsin deficiency and cystic fibrosis (Moyer,
2004). Ultrasound examination may not be sufficient to
finalize differential diagnosis, thus, biopsy or cholangiog-
raphy have to be reqired [43].

2. Surgical Management of Biliary Atresia

Nowadays, two main methods are used to treat biliary
atresia: Kasai procedure (different variations, depending
on type of an obstruction) and liver transplantation. As
soon as the diagnosis is determined, patient immediately
undergoes Kasai procedure; Liver transplantation, how-
ever, is indicated if Kasai procedure was unsuccessful
(did not affect jaundice) or complications — such as biliary
cirrhosis - develop.

2.1. Kasai Hepatoportoenterostomy

Kasai procedure (Kasai portoenterostomy) is a palliative
surgical intervention restoring bile drainage into gastroin-
testinal tract in infants having biliary atresia. Intervention
involves suturing duodenum to surgically opened porta
hepatis with forming roux-en-Y loop [28]. The rationale
behind this operation is that unobliterated part of biliary
tract must be present in fibrotic porta hepatis, opening of
which should restore connection of intrahepatic biliary
tree to gastrointestinal tract and restore bile drainage [40].
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Clearance of jaundice is the main sign by which efficiency
of this procedure is determined. A paper states, that ef-
ficiency of Kasai procedure depends on 3 criteria: 1) age
during intervention, 2) histology (condition of liver tissue),
3) experience of a surgeon and surgical facility. There-
fore, 10 years survival rate in different surgical centers or
countries is so variable — 14-61% [29]. However, the most
reliable prediction value was shown by histology, which
correctly predicted outcome in 27 patients out of 31 (from
17 positive outcome predictions 15 were correct and from
14 negative outcome predictions - 12 were correct). Hence,
sensitivity of histological investigation was determined to
be 86% and specificity — 88% [1].

2.1.1. Complications of Kasai procedure

Kasai procedure does not fully restore anatomical in-
tegrity, because Oddi sphincter is not included in re-
constructed system. Portal fibrosis, cirrhosis and portal
hypertension is likely to develop, more so if recurrent
cholangitis is present. Early post-operative complica-
tions include: bile leakage, ascites and cholangitis. Late
post-operative complications include: vitamin deficien-
cies (A, E, K, D), malnutrition, etc [63]. The studies of
post-Kasai procedure patients showed, that complica-
tions develop in 60.5% of total cases [5].

2.1.1.1. Recurrent Cholangitis

Luo Y and Zheng S [37] revealed, that the main reason for
development of cholangitis is the direct connection between
intrahepatic biliary tract and gastrointestinal tract, which
enables continuous reflux of gastrointestinal tract content,
thus, cholangitis is recurrent and requires continuous an-
tibiotic treatment.

2.1.1.2. Portal Hypertension

Portal hypertension is also a frequent complication (ap-
proximately 50% of total cases) and it can develop even
in case of full jaundice clearance. Venous varicose develop
on esophagus, anterior abdominal wall, roux-en-Y loop and
in anorectal area [61].

2.1.1.3. Hepatopulmonary Syndrome
Hepatopulmonary syndrome develops as a result of
porto-systemic shunts, which themselves resulted from
portal hypertension. This is a major complication requires
immediate attention, because it is the indication for liver
transplantation, despite the fact that liver may be function-
ing properly [24].

2.1.1.4. Intrahepatic Biliary Cavities

In 20% of patients, after Kasai procedure, huge bile cysts
may develop within the liver, even if bile drainage has been
perfectly restored. The cause of above-mentioned cysts’
development is not completely clear. These cysts often
may compress portal vein and/or be infected, which is an
indication for immediate cyst drainage [59].
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2.1.1.5. Malignancies

Biliary cirrhosis developed after Kasai procedure may be
further complicated by malignant liver disease (Hepatocel-
lular carcinoma, hepatoblastoma, cholangiocarcinoma) [6].
Thus, alpha-phetoprotein and ultrasound based screening is
mandatory. Since the disease continues to progress and liver
is further damaged by various above said reasons, despite
Kasai procedure patients with biliary atresia on different
stages of their life may require liver transplantation. Unfor-
tunately, only 50% of children will reach 2 years of their life
without being a candidate for liver transplantation [5,60].

2.2. Modifications of Kasai Procedure

2.2.1. Technical Variations of Kasai Procedure

Kasai portoenterostomy is always considered to be the
correct choice of treatment in any case of biliary atresia.
However, there are multiple variations, which can be cho-
sen depending on anatomic form. If biliary atresia is of
Type I of Kasai classification, enteroanstomoses with cyst-
like gallbladder or hepatic duct should be performed [60].
If gallbladder, cystic duct and common bile duct are not
damaged, hepatoportocholecystostomy can be performed,
avoiding direct connection between porta hepatis and gas-
trointestinal tract. Although this operation decreases risk of
cholangitis, risk of biliary peritonitis is elevated [27,60].

2.2.2. Wide dissection

Since gold standard of performing Kasai procedure has not
been set, it is still being modified. One of the establioshed
modifications is a wide dissection. Wildhaber (2012) report-
ed, that the rationale behind this technique is to extensively
dissect bile duct remnant and expose as many bile ductules
as possible to achieve quickest jaundice clearance. Several
variations have been developed to improve approach to the
porta hepatis, such as: dividing venous ligament, isolating
portal vein, etc. [8,60].

2.2.3. Antireflux Valve

Donor organ shortage throughout the world, difficulty of liver
transplantation and its complications encourage scientists in
various countries to improve Kasai procedure with various
modifications [21, 32]. Number of surgeons try to develop the
method, which can decrease reflux of gastrointestinal content
into biliary tract by creating an“antireflux valve” based on
demucosation and invagination of 4.5-5 cm of roux-en-Y loop
before hepatoportoenterostomy completed [46]. Saeki et al
[52] reported the great success of this method. They showed
that over 32 month of follow-up cholangitis did not occur in
18 patients from 23. Although, the prospective study showed,
that cholangitis occurance rate and its duration werenot dif-
ferent between control (normal Kasai procedure) and study
(antireflux valve) groups [49].

2.2.4. Enteric Conduit

The most used recent enteric conduit technique is ileocolic
conduit by Endo M., et al [12]. The rationale behind the
technique is to use distal ileum and, most importantly,
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ileocecal valve, which helped control bile drainage and
prevent recurrent cholangitis. The study claims, that, al-
though, occurrence of cholangitis was decreased by 22.4%,
compared to normal Kasai procedure, 60.9% of cases still
complicated by cholangitis.

2.2.5. Laparascopy

Despite the fact, that laparoscopically Kasai procedure has
been performed in dozens of patients, it was quickly dismissed
as an option, since the technique did not yield any benefit and
resulted in reduction of survival rate with native liver [57].

2.3. Liver Transplantation

For patients with biliary atresia, in the most cases, liver
transplantation is a secondary procedure; It is performed
after Kasai Procedure was either unsuccessful or complica-
tions developed. Although, there are cases, when diagnosis
is late and liver cirrhosis is so extensive, that Kasai proce-
dure would not yield positive result and, in such cases, liver
transplantation remains as the only reasonable option [38].

2.3.1. Complications and Survival Rate after Liver
Transplantation

The main complication of liver transplantation is caused by
technical surgical mistakes (64%). However, the frequency
of these mistakes decreases along with gained experience;
Other complications include: Stricture of bile duct, bile duct
sludge, infection etc. represent

There are different data regarding 5 year survival rate after
liver transplantation., Li et al. stated 76.9% [34]. while
another team describes 5 cases of liver transplantation due
to biliary atresia with 100% 5 year survival rate. However,
10 year survival rate, , did not reach 100% as one patient,
who was in list for second (repeated) liver transplantation,
died because of chronic rejection after 9.5 years of the initial
transplantation [53].

2.3.2. Bile Duct Bioengineering

Nowadays, huge attention is paid to rapidly growing field
of organ and tissue bioengineering. A lot of tissues such as
skin, tendons, cartilage, bone, trachea, and blood vessels
have already been bioengineered [2,10,13,14,35,62].

The main strategy of tissue bioengineering is acquisition/
cultivation of autologous or donor cells; manufacturing
biocompatible scaffolds from various biologic, synthetic and
biosynthetic materials for these cells; seeding of the cells into
respective matrix and placement of the complex into biore-
actor; transplantation of the complex into recipient [48,30].

The requirements for matrix are quite high. It must be
harmless to the host body, fully replaceable by new tissue,
enhance survivability and development into specific tissue
of seeded cells. The matrix material must also be a biode-
gradable material, which does not leave any toxic residue
in the host organism [48].
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Our previous studies (Kakabadze et al, 2015) have shown,
that decellularized human placenta and cattle placntome tissue
can be a good scaffold for tissue and organ bioengineering ,
i.e.: for creation of bile duct in vitro and its transplantation
[26]. Struecker et al (2015) reported, that the most of studies
regarding reconstruction of tubular structures have been done
on urethral reconstruction, however, up until now, only scaf-
fold or scaffolds with seeded cells has been used in clinical
trials. Systemic review of those studies prove, that in vitro
cell cultivation protocols are still being in developmental
stage and that clear advantage is given to biologic material
as an extracellular matrix, as they already present superficial
proteins typical for extracellular matrix [55].

Therefore, the best results have been achieved by using
decellularized cadaveric tissues as extracellular matrix [55].
Several experiments testing the bioengineered samples
with synthetic extracellular matrix have been conducted
in animals (Miyazawa et al., 2005) [42]. However, further
investigations are of great importance.

3. Conclusion

Restoring anatomical integrity and function of the sphincter
of Oddi is essential in biliary tract reconstruction. Unfortu-
nately, Kasai procedure cannot reintegrate sphincter of Oddi
in regulation of bile flow. Similar problems arise in patients
with iatrogenic bile duct injury, strictures, malignant or benign
tumors, needingreconstructive interventions in dependent on
the location and extension of the stricture/blockage.

In the cases of total and subtotal extrahepatic bile duct
strictures, up until today, the most commonly employed
surgical procedure to bypass the stricture is Roux-en-Y
choledocho- or hepatico-jejunostomy [45]. However, surgi-
cal interventions are not preserving the sphincter of Oddji,
which isa barrier for the reflux of intestinal content [15].

Hakamada et al (1995) reported, that permanent reflux of
intestinal content into the biliary tree is a cause of recurrent
cholangitis and change in biliary epithelium that, according
to various authors, is a predisposing factor for cholangiocar-
cinoma. Several other methods for solving these problems,
such as autologous conduits like jejunum, appendix, artery,
vein, splitthickness skin grafts, ureter, fascia, porcine small
intestinal submucosa, synthetic materials — tantalum mesh,
polyvinyl sponge, polytetrafluoroethylene, Teflon and Dac-
tron have proven to be unsuccessful [16,18,20,31,36,41]
. The failure has been associated with cicatrisation and
recurrent strictures that develop inbiological grafts, while
synthetic and biosynthetic grafts have failed because of
varying degrees of cholangitis, encrustation of biliary
crystals, and stricture formation [20,47].

Surgical treatment of biliary atresia with Kasai procedure
and its modifications in most cases lead to progression of
inflammatory process, development of chronic cholangitis,
portal hypertension, biliary tract scarring, intrahepatic cysts
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and tumors. Therefore, after biliodigestive anastomosis,
bile flow regulation is lost (due to absence of sphincter od
Oddi). Present advances of tissue bioengineering may assist
the creation of bile duct equivalents, which could be used
in the future in reconstruction surgery of biliary atresia.
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SUMMARY

BILIARY ATRESIA: CURRENT CONCEPTS AND
FUTURE PROSPECTS (REVIEW)

!Chakhunashvili K., *Pavlenishvili 1., 2Kakabadze M.,
2Kordzaia D., *Chakhunashvili D., !Kakabadze Z.

Thilisi State Medical University; 2l. Javakhishvili Thilisi
State University, Georgia

Treatment of biliary atresia is a major challenge in pediatric
surgery. Early diagnosis and availability of Kasai procedure
with its modern modifications improve outcome of biliary
atresia treatment. But Kasai procedure does not fully restore
anatomical integrity of biliary tract, because Oddi sphincter
is not included in reconstructed system. Constant reflux of
intestinal content into the biliary tree is a cause of recurrent
cholangitis and change in biliary epithelium that, which
is a predisposing factor for cholangiocarcinoma. Various
methods have been developed to improve Kasai procedure
and prevent the reflux (anti-reflux valve, different enteric
conduits, etc.). Many authors used biological grafts made
from artery, vein, appendix, urether as well as synthetic
materials to restore hepaticocholedochus. Although, neither
of these methods were implemented in clinical practice.
Nowadays, huge attention is paid to organ and tissue bio-
engineering. Present advances of tissue bioengineering may
assist to create bile duct equivalent, which can be used to
restore biliary tract in patients with biliary atresia.

Keywords: Biliary atresia, Kasai procedure, Bile duct
Bioengineering.
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ATPE3HUSA )KEJTYHBIX TPOTOKOB: COBPEMEH-
HOE COCTOSHHUME ITPOBJIEMBI U ITEPCITEKTH-
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2Kaka6anze M.III., 2Kopazaus [I.]1.,
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Tounuccxuit 2cocyoapcmeennuviti. MeOUYUHCKUL
yrueepcumem,? Tounucckutl 20Cy0apCcmeennbill YHUGepCu-
mem um. 1. [{ncasaxuweunu, I py3us

Jleuenue arpe3uu KeJIYHBIX NPOTOKOB SIBISETCS OJHOU
13 HEpeLICHHBIX NPoOJieM B IETCKOH XUpypruu. Metompl
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paHHe# JUarHOCTUKH, Haluuue npoueaypsl Kacan u ee
MOAN(HUKALNH 3HAYUTEIBHO Yy YIIHIIH JIeYeHUe Ounap-
HOH arpe3uu. OaHaKo, OMIINO-TUTeCTUBHBIC aHACTOMO3BI
HE MOT'YT BOCCTAaHOBUTH aHaTOMHYECKYIO LIEJIOCTHOCTb
0011Ier0 JKETYHOTO MPOTOKA, Tak Kak chuukrep Onmu He
BKJIIOUEH B CHCTEMY PEKOCTPYKIIMH XKeT4eoTToKa. B Takux
CIIy4asiX MOCTOSIHHBIN PeIIIOKC KMIIIEYHOTO COIEPKUMOTO
B KEJIUYHBIE TPOTOKU MPUBOAUT K PA3BUTHIO XOJIAHTUTA
Y M3MEHEHUIO OMJIMapHOTO SIUTENHS, KOTOPbIH, B CBOIO
odepens ABIAETCS (PAKTOPOM, NMPEeapacIoaralomuM K
(hopMHPOBAHUIO XOJIAHTHOKAPIUHOMBIL. J[J1st mpenoTspa-
HIeHHs pedIIroKca KHIIEYHOTO COIEPKUMOTO B KEITUHbIC
MPOTOKH MOCJIE TIPOBECHHS OMIINO-TUTECTHBHBIX COYCTHI
MO TOBOJY aTPEe3UH YKEIYHBIX MPOTOKOB, MPEII0KEHO
MHOKECTBO XUPYPTrHUECKIX METOOB, BKIIIOUAs CO3TIAHUEC
aHTUPEIIIOKCHBIX KJ1anmaHoB. K coxalleHHIo 3TH METO/IbI
HE ONPAaBIbIBAIOT BO3JIaraeMbIX Ha HHUX Hagexnd. s
BOCCTAHOBJICHHS aHATOMHUYECKOH IL[EIOCTHOCTH OOLIEro
MKEJTIHOTO IPOTOKA IPEATIOKEHBI Pa3InYHbIE ayTo-, a0~
Y KCEHOTPAHCIUIAHTAThI, U3TOTOBJICHHBIC U3 apTEPUil, BEH,
CErMEHTOB TOHKOW KHUILIKH, alllIeHINKCA,  TAKIKE TPOTE3bI
U3 CHHTETHYECKHX MaTePUaJIOB.

Hcnonb30BaHnEe COBPEMEHHBIX METO/I0B OMOMHIKEHEPUH
CO3/1aJI0 BO3MOYKHOCTB BBIPAILIMBAHMS in Vitro OpraHoB
TKaHe# ¢ mocieayouieil uX TpaHCIUIaHTaluel B OpraHu3M
PEUOMIIUCHTA. Ot METOJbI MOTYT OBITh HCII0JIb30BAHbI JUIA
BBIPAIIMBAHMS OOIIEro EITYHOTo MPOTOKA C MOCIEAYIO-
1IeH KOpPEeKLUeH KEeMUHbIX MyTeil Y O0NbHBIX OMITHapHO
aTpe3uei.
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METOJMKA OIPEJIEJEHUA IOTPEEHOCTH PYKOBOJIUTEJIEN
3IPABOOXPAHEHUSA B OBYYEHUHU

KaamaraeBa K.A., Kanuesa JI.A.

Kasaxcxuu nayuonanvhoii ynusepcumem um. Anv-Dapabu, Arimamol, Kazaxcman

B mepnox MHCTUTYLHOHAJIBHBIX U PHIHOYHBIX IPe00-
pa30BaHMI B CHCTEME 3J[PaBOOXPAHEHHS U COLUATb-
HoOTO pa3BuTHs B PecmyOonuke KazaxcraH, Bo3pacraeT
pOJIb U 3HAYCHHUE MOATOTOBKU U MEPETOATOTOBKH PY-
KOBOJUTEJICH, CIIOCOOHBIX BOCIIPUHUMATH PHIHOYHBIH
XapaxkTep HOBOBBEICHHI, TBOPUSCKU MOAXOAUTH K HX
OCYILECTBICHHIO, MAKCUMAaJIbHO UCIIOJIb30BaTh HMEIO-
LIAECS PhIYark yIpaBJIeHHs IS HOBBIICHHUS () PEKTHB-
HOCTH U PE3YJITATUBHOCTH JCSTEIEHOCTH PYKOBOJHMBIX
opraHu3anuii 3apaBooxpanenus| 1-3].

B Hacrosiee BpeMs B cCTEME MOCIEANIUIOMHOTO 00pa-
30BaHUs METUIIMHCKOTO ITEPCOHAIA B IIEJIOM U PYKOBOAH-
TeJsell, B YaCTHOCTH, JIEUCTBYIOT PBIHOYHBIC OTHOIICHUS
MEK/Ty OPTaHU3AINSIMHA 3IpaBOOXPAHEHUS], C OJTHOM CTOPO-
HBI, 1 METUIIMHCKIMH 00pa30BaTeIbHBIMI YUPEKACHUIM,
C IPYyTroil. DTH OTHOIICHHUS PETYINPYIOTCS JOTOBOPOM H
COOTBETCTBYIOIIEH OIJIATOH 3a OKa3bIBaeMble 00Opa3oBa-
TEJIbHBIC YCITYTH.

OnHako, KaKk NMOKa3bIBAET MPAKTHUKA, NOTPEOHOCTH B
0o0yueHUHN PYKOBOJHUTENIEH OpraHmM3aluii 3ApaBooXpa-
HEHHUS B PErMOHAaX CTPaHBl ONPEENSETCS HEMOJHO, a
o0Opa3oBarenbHbIC MEAUIIMHCKIE OPTraHU3alliy, HEe pac-
roJiarast TUMH JOCTOBEPHBIMU CBEJCHHUSIMH, HE MOTYT
(dbopmMupoBaTh 00BEM, CPOKH, CTPYKTYPY M MPOrpaMmMy
oOy4eHwus; B TeueHHe y4eOHOTO roja paBHOMEPHO pac-
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MPECISATH [IUKIIBI K KYPChl 00yYEHHsI, a TAKKE HATPY3KH
Ha mpemnogaBatencii [4-8].

I/ICXOI[H W3 BBIIICU3JIO0KCHHOIO, ICIBIO MCCICI0BAHUA
SABUJIOCH U3YYUTH HOTpe6HOCTI/I pyKOBOI[HTCJ'Ieﬁ J1e4eOHBIX
y‘lpC)K,Z[CHI/Iﬁ 110 BOITpOCaM NOBBIICHUA 3HAHUH B 00J1aCTH
YHpaBJICHUA U, HA OCHOBAHUHN aHAJIN34a BBISIBJICHHBIX I10-
Tpe6HOCTCﬁ, pa3pa60TaTL METOAUYCCKHUE ITOAXOJAbI K UX
MOATOTOBKEC U NEPCTIOATOTOBKE.

Marepuan u metoabl. C 3T0il LENbIO U3yYaTUCh OTYET-
HBIE (JOPMBI PETHOHAIBHBIX OPTAHOB 3/IPABOOXPAHEHHS O
MEIUIMHCKHX Kajapax. /laHHbIe 3aMMCTBOBAHBI M3 CTaTH-
CTHYCECKON (POPMBI 3IpaBOOXpaHEHUS 47.

Ha niepBom 3Tamne mpoBeieHHOTO NCCIIEI0BAHNS H3yYaliCh
TPEH/IBI, TIPOUCXOISIINE B YHCICHHOCTH OCHOBHBIX Opra-
HU3anuil 3apaBooxpanenus B PecyOnuke Kazaxcran, B
YaCTHOCTH, YUCIICHHOCTH aMOYIIaTOPHO-TIONIMKINHIIECKIX
1 OOJIBHUYHBIX OPTaHU3ALNH, @ TAKXKE UX PYKOBOIHUTEIICH.
J1n1s1 cpaBHUTENBEHOM XapaKTePUCTUKN M3MEHEHHH, TIPOHC-
XOJISIIINX B YNCIICHHOCTH OPTaHN3aIui 31paBOOX PaHEHNUS
B CTpaHe, MPUHAT NATWiIeTHHHN nHTepBa (2010-2015 rr).
[Nomy4ennsle pe3ynsTarsl 00padaThIBAINCh CTATHCTHIECKH.

Pe3yabraThl M HX 00CyxKIeHUe. Pe3ybTaThl HCClienoBa-
HUS BBILICTIEPEUUCIICHHBIX BOMPOCOB MPEICTABICHBI B
Tabmumax 1-3.
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Tabnuya 1. Yucnennocmos ambyiamopHo-noIuKIuHuYeckux opeanusayuti ¢ Pecnyonuxe Kazaxcman ¢ 2010-2015 2.

IOpuanyecknii crarye aMﬁynaTopim- 2010 . 2015 . % 1 2010 1.
MOJHUKJINHUYECKHUX OPraHUu3anmii

I'ocynapcTBeHHbIe aMOY1aTOPHO-TIOJIUKIMHUYECKHE 3048 3108 95.7
OpraHM3allK BCEro:

B TOM YHCJIE, CEIbCKUE 1537 1486 96,7
YactHble aMOyIaTOPHO-TIOIUKIMHIYECKHE OpraHU3anuu 806 929 1153
BCETO:

B TOM YHCJIE, CEIIbCKUE 54 63 116,7
AMOyTaTOpHO-TTOMKINHIYECKUE OPTaHU3AIIH BCETO: 4054 4137 102,0

B TOM YHCJIE, CEIbCKUE 1591 1549 97.4

Tabnuya 2. Yucnennocms pykosooumerneti amoOyiamopHo-noIuKIUHUYECKUX opeaHu3ayuil
6 Pecnyonuxe Kazaxcman ¢ 2010-2015 2e.

YucjieHHOCTD aMﬁynaTopﬂo-nuonnKJmanecmlx 2010 . 2015 . % 1€ 2010 1.
OpraHu3anmii

B rocynapcTBeHHBIX aMOyJIaTOPHO-TIOJIMKINHHYECKIX 5846 5595 95.7
OpraHHU3aLUsIX BCEro:

B TOM YHCJIE, CEIIbCKHE 1844 1783 96,7

B wacTHBIX aMOyJIaTOPHO-TIOMMKIMHIYECKIX OPraHU3alUsIX 1048 1208 1152
BCETO:

B TOM YHCJIE, CEIbCKUAE 54 63 116,0
AMOyTaTOpHO-TTOIMKINHNYECKUE OPTaHU3aIMH BCETO: 6894 6803 98,7

B TOM YHCJIE, CEIbCKUE 1898 1846 97,3

Tabnuya 3. Yucnennocmos bonvHuuHbIX opeanusayuti ¢ Pecnyonuxe Kazaxcman ¢ 2010-2015 ze.

IOpuauyecknii cratyc 00JIbHHYHBIX OPraHU3ANMIT 2010 r. 2015r. % k2010 r.
l'ocynapcTBeHHBIE OOTBHUYHBIE OPTaHU3ALMH BCETO! 912 883 96,8
B TOM YHCJIE, CEIbCKUE 325 296 91,1
YacTtHble 00JLHHYHBIC OPraHU3aIMN BCETO: 116 134 115,5
B TOM YHCIIE, CEIIbCKUE - - -
BonbHUYHBIE OpraHu3anuy BCEro: 1028 1017 98,9
B TOM YHCJIE, CEIbCKHE 325 296 91,1

[IpoBeneHHBIC WCCACTIOBAHUS MTOKA3aIH, YTO B TCUCHUE
2010-2015 rr. B 00mieil YUCIEHHOCTH aMOyIaTOpHO-TIO-
JTUKIMHAYECKUX OpTaHW3aIfi, B TOM YHCIE CEIbCKUX,
CTaTHUCTUYECKH IOCTOBEPHBIX N3MCHEHH HE ITPOMCXOINIIO
(tabmuma 1). Tlpu 3ToM, X 00IIAas YHNCTICHHOCTD B CTpaHE
yBenmnumiack Ha 2,0%, a celIbCKuX, HA000POT, YMCHBIITH-
nach Ha 2,6%.

OpnHako, B CTPYKType aMOyaaTOpHO-TIONUKINHIIECKUX
OpraHu3alyii, pactpe/IeIeHHBIX 110 OPUIHYECKOMY CTaTy-
Cy, BEISIBISUTHCH 00JIee BRIpaKCHHBIC TPeH B! (Tabnuma 1).
YeraHOBIICHO, YTO 001Ast YUCICHHOCTh FOCYIAPCTBEHHBIX
aMOyJTaTOPHO-TTOJIMKIMHAYSCKHX OPraHU3aLUii B TCUCHUE
N3y94aeMOoro eproa yMeHbIIWIACh Ha 4,3%); CENbCKUX —
Ha 3,3%, a YUCIEHHOCTb YaCTHBIX aMOyIaTOPHO-TTOTNKIIH-
HUYECKHX OPTaHMU3AIMH 3aMETHO yBennamiack (Ha 15,3%)
¢ 806 82010 10 929 B 2015 romy (Tabmuma 1).
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II oTam uccnenoBaHMs MOCBSIICH W3YYEHUIO YHCICHHOCTH
PYKOBOAUTEIICH, pabOTAFOIINX B aMOyJIaTOPHO-TTONMUKINHI-
YeCKHX OpraHM3aIMsaX CTpaHbI (Tabnmia 2).

[Toka3zaHo, 9TO B YUCICHHOCTU PYKOBOJIUTENEH aMOytaTop-
HO-TIOJINKJIMHUYECKUX OPTaHU3ALUH B II€JIOM B CTPAHE U,
B YAaCTHOCTH HA CEJI€ BBISBIISUINCH TPEH/IBI, CHHXPOHHBIE C
YHCIEHHOCTHIO CAMHUX OPTaHMU3aIHiA, KOTOpPBIE B OOJIBIICH
CTETICHHU 3aBUCAT OT HAJMYUS IITATHBIX JODKHOCTEH py-
KOBOJIUTEJICH, YeM OT MOIITHOCTH aMOylIaTOPHO-MOINKIIH-
HUYECKUX OpraHU3alni.

Ha Tperbem 3ramne UCCIIEAOBAHUS U3ydaaUCh TPEHIIbI,
MIPOUCXOASAIINE B YUCICHHOCTH M COCTaBe OOJbHUYHBIX
opraHu3aiyii B ctpane (Tabmuma 3).

B XO0A€ NPOBECACHHOI'O UCCIICAOBAHN YCTAHOBJICHO, YTO HA
(I)OHe CTAaTUCTUYCCKU HEAOCTOBCPHOI'0 YMCHBIICHUA (Ha
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Tabnuya 4. Yucrennocms pykosooumeneti 6ononuunblx opeanuszayutl ¢ Pecnybiuxe Kazaxcman ¢ 2010-2015 2e.

YucjIeHHOCTh PYKOBOAUTE el 00JbHUYHBIX OPraHu3aluii 2010r. 2015k % k2010 .
B rocynapcTBeHHBIX OOJBHUYHBIX OPraHU3ALUSIX BCEIO: 2736 2649 96,8
B TOM YHCJIE, CEIIbCKUX 487 444 91,2
B yacTHBIX OOJBHUYHBIX OPTaHU3AIMSIX BCETO: 232 262 112,9
B TOM YHCJIE, CEIBCKUX - - -
Htoro B OONEHUYHBIX OpraHA3ALUSIX: 2968 2911 98,0
B TOM YHCJIC, CEIBCKUX 325 296 91,1

Tabnuya 5. Yucnennocms pykosooumeneil opeanusayuil 30pagooxpanernus 6 Pecnyonuxe Kazaxcman ¢ 2010-2015 2e.

OO01ast YHCJIEHHOCTh PYKOBOAUTEIeH opranu3anuii npaBooxpanenus | 2010 r. 2015. % k2010 .
aMOyJIaTOPHO-TIOJIMKIMHUYECKIX OpraHu3alnii 6894 6803 98,7
OOJNEHUYHBIX OpTraHU3aui 2968 2911 98,1
OO01m1ast YNCICHHOCTh PYKOBOIUTENEH OpraHu3anuii 31paBoOXpaHEeHUS 9862 9714 98,5

Tabnuya 6. Eocecoonas nompebrocms pykogooumenetl opeanuzayuii 30pasooXpanetus 8 opuoudeckom 00yueHuy

Opranuzanuu 3ApaBoOXpaHeHHs Abc. yueso | IlorpeGHOCTH B 00y4eHHH
PyxoBoauTenn amOyIaTOPHO-TTOMTUKIHHUIYCCKUX PraHU3aIIid 6894 6803
PykoBoauTeneii 00bHUYHBIX OpraHU3ani 2968 2911
O0111as1 YUCIICHHOCTh PYKOBOUTEIICH OPraHU3aIfii 3[PaBOOXPAHCHUS 9862 9714
2,0%) oOmieil YMCICHHOCTH OONBHUYHBIX OpTraHM3alni B IT=_7ZR * 20%,

CTpaHe, MPOUCXOIUT HE3HAYNTEIbHOE YMEHBIIICHHUE YUCIIa
rOCyJIapCTBEHHBIX OOJIbHUYHBIX OPraHU3aIMi U 3aMETHOE
— cenbekux (Ha 8,9%). B TeueHne nmeprona nccueroBaHusa
YHUCIICHHOCTh YACTHBIX OOJIbHUYHBIX OPraHU3aI1iH B TOPOJI-
CKHX IOCEIEHHSIX yBennumiach Ha 15,5% (c 116 B 2010
1o 134 —B 2015 roxy), a B CeIbCKHUX HE OPTraHW30BaHO HU
OJHOM YaCTHOM OOJIBHUIIEL.

AHanornvYHble U3MEHEHHS POUCXOMIN B YUCICHHOCTH
pyKoBonuTENeH OOTBPHUYHBIX OpraHu3auy (Tadmuma 4).

B tabmumax 5 u 6 mpencTaBieHs! 00MIas YUCICHHOCTD Py-
KOBOZIUTEIICH OpTraHU3aLiid 3IpaBooXpaHeHIs B PecyOrmike
Kazaxcran, a Taroke exxerofHas HoTpeOHOCTh PyKOBOIUTENEH
OpraHM3aLi 3[PaBOOXPAHEHNS B FOPUIMTIECKOM 00y UCHHH.

YcTaHOBIIEHO, UTO, HECMOTPS Ha CTPYKTYPHBIE N3MEHEHHUS
B COCTaBE PYKOBOJAUTEJIEH OpraHU3aLii 3paBOOXPaHEHUs,
ux obmrast yrcaeHHOCTh B TedeHne 2010-2015 .. ymens-
mrack Ha 1,5% (tabmuma 5).

[IpencraBneHnble B TaOMUIE 6 0OBEKTUBHBIE JaHHBIE MO-
T'YT CIIy’)KUTh OCHOBAaHUEM JIJIs OLIPE/IeNICHUSI TIOTPEOHOCTH
3[PaBOOXPAHEHHSI CTPAHBI B O0YUCHUH PYKOBOIHUTEINCH.

Hcxonst u3 TorO, 4TO B CTpaHe ACHCTBYeT chucTeMa o0s3a-
TENBHON (Ka)KAbIe 5 JIET) MOATOTOBKH U TEPETOATOTOBKI
MEJIMIMHCKUX PAOOTHHKOB B LIEJIOM U PYKOBOJWTEINEH Opra-
HU3AINH 3PpaBOOXPAHEHMS, B YACTHOCTH, TIPEUIaraeM clie-

IYIOILYE0 (pOpMyITy pacdera ToIoBOH MOTPEOHOCTH PYKOBO-
JTeTIeH 31PaBOOXPAHEHHS B IIOATOTOBKE U IIEPETIOATOTOBKE:
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100,0
rae, I1 — rogoBast HoTpeGHOCTH PYKOBOAUTEIEH 3PaBOOX-
paHeHUsI (CTpaHbl, PETHOHA) B IEPHOINIECKOM ITOITOTOBKE
U MEepenoaroToBke; ZR — 4HCIEHHOCTh PYKOBOAUTENEH
OpTaHM3aLMH 3[PaBOOXPAHEHUSI B CTPAaHE WU B PETHOHE;
20% - nosnst pyKOBOAUTENEH OpraHu3alnil 34paBoOXpaHe-
HUSL, TIOJUIE)KAINAs €KETOJHOMY 00yUEHHIO.

Pa3zpabGoTanHas MEeTOIWKA IO OMPENENCHHI0 MOTped-
HOCTU PYyKOBOJUTENEH OpraHu3auuil 31paBOOXpaHEHUs
Pa3IMYHOTrO THMA W IOPUIUMYECKOTO CTaTyca, MO3BONISET
00pa30BaTENbHBIM MEIUIITHCKAM OpTaHM3alusaM Oolee
000CHOBaHHO (OPMHPOBATH IEJIEBBIE TPOTPAMMEBI 00y-
YEHUsI, KOTOPBIE OTPAXKAIOT CHEU(PHKY NEITEILHOCTH TEX
WJIM MHBIX OPTaHM3aIM{ 3[paBOOXPAHEHHUSL.

Od4eBUIHO, YTO A PyKOBOAWTENEH aMOylIaTOpHO-TIO-
JUKINHUYECKUX OPTaHM3aliil [EHTPaJIbHOE MECTO B
porpamMmax 00yd4eHHUs! JOJDKHBI 3aHMMaTh BOIPOCHI TI0-
BBIIIEeHNS (P (HeKTHBHOCTH POPHITAKTHIECKUX OCMOTPOB,
PE3yIbTaTOB CKPUHHUHTOB 10 BBISIBICHUIO OT/IEJIBHBIX CO-
IUATFHO 3HAYNMBIX 3a00JI€BaHNH UX JCIIaHCEPU3AIIHIA, C
MOCJIETYOLINM 0310POBJICHHEM COOTBETCTBYFOLIHUX TPYIIIT
HACEeJIEHMHS.

TpebyIoT OTAENBHOTO PACCMOTPEHHUS BOMPOCH! (hHHAH-
CHPOBAHHUS COBPEMEHHBIX TEXHOJOTHH CTaIlMOHapO3aMe-
LIarouiei, CKOpoi U HEOTJIOKHOM MEAULIMHCKON IOMOILIH;
obecriedeHnst TTOTHOTHI JOTOCIUTATBLHOTO 00CIeIOBAHUS
MIpU HAIPaBICHUU OONBHBIX B CTAIIMOHAP; TPEEMCTBEH-
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HOCTH aMOyJIaTOPHO-MOJUKINHUYECKUX OpraHU3aIuil
¢ OOJNBHUYHBIMU OPraHU3alMsIMH B BOIIPOCAaX Herpe-
PBIBHOCTH METUITMHCKOM M COIMaIbHOW peabuiauTanun
OOJBHBIX, IIEPEHECIINX CIOXKHbIE ONepalliy Ha CepAle,
cocynax, rOJIOBHOM MO3re, IO3BOHOYHHMKE U KPYIIHBIX
cycraBax. He O/KHBI 0CTaBaTbCSI B CTOPOHE aKTyaJlbHbIC
po0JIEeMbl METMKO-COIMAIBHON SKCIIEPTU3bI U KauecTBa
OKa3bIBAEMbIX MEIULIUHCKUX YCIIYL.

HaxkoHner, 1ieHTpaibHOE MECTO B TpOrpaMMax OOy4eHUs
pyKoBoIHTENIEH aMOyIaTOPHO-TTOTHUKIMHIYCCKUX OPTaHH-
SaLlI/Iﬁ JOJKHBI 3aHATH OpTaHU3allMOHHBIC 1 (I)I/IHaHCOBbIe
TEXHOJIOT'UN BHCAPCHUSA 06513aTeJ'II)HOFO MCOAUITUHCKOI'O
cTpaxoBaHus rpaxkaan Pecnyomuku Kazaxcran.

BriBosbI:

1. IIpu popmupoBanum U peanusanuy nporpamMm oOyue-
HUSI PyKOBOJUTENECH OOJIbHUYHBIX OpraHU3alluy ClIeyeT
YUUTBIBATH HCOOXOMMOCTb JICTAILHOTO 00yUeHHs paboTe
C TIOPTAJIOM TOCHHUTAIIN3ALIMH; TIOBBIILICHUS! YPOBHSI 3HAHU
B TEXHOJIOTHSIX (DMHAHCHPOBAHUSI, OTUIAThI M BBITTIOTHEHUSI
OOJILHMYHBIX YCIIYT, OKa3bIBA€MbIX B PaMKaX BbIIOJIHE-
HUSI TOCY/IapCTBEHHOT'O 3aKa3a, B TOM 4YHCJIE B YacTH He-
YKOCHHUTEIBHOTO COOJIIONICHNUST KIIMHUYECKHUX MPOTOKOJIOB
JIMarHOCTUKH U JICUCHUST; ICHCTBYIOIINX CTaHIapTOB 0e3-
OIAaCHOCTH MAIEHTOB U TIEPCOHAA.

2. Pa3paboraHHble U MPE/ICTABICHHBIE B CTAaThe METO/IH-
YeCKHe MOAXO/IbI K ONPE/CICHUIO TOTPEOHOCTH PYKOBO-
JUTENIeH 31[paBOOXPAHEHNUS B IEPUOIHMUECKOM O0yUEHHH,
TO3BOJISIT OCYIIECTBUTS IJIAHUPOBaHKE U (PMHAHCHPOBAHHUE
00y4CHUS PyKOBOAUTEIICH, a 00pa30BaTEIbHBIM METUIIMH-
CKHM OpraHM3alMsIM — CO3/1aTh KOHKYPEHTHYIO Cpeny,
COCTaBHTh M PEAIM30BaTh a/ICKBAaTHBIC TPOTPAMMBI H TIO-
BBICHTH 9()(pEeKTUBHOCTH yUEOHO-TIEIarOrHueCKOit esTeb-
HOCTH, HAIPaBJICHHOH Ha YIy4YIlEHUE YIPaBJICHYECKOTO
MOTEHIMAaJIa PyKOBOIUTENEH 3/IpaBOOXPAHEHHS B CTPAHE.
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SUMMARY

METHODS FOR DETERMINING OF TRAINING
NEEDS FOR HEALTH LEADERS

Kalmatayeva Zh., Kaliyeva D.
Al-Farabi Kazakh National University, Almaty, Kazakhstan

The article presents the results of a study of health needs of the
Republic of Kazakhstan leaders in basic and periodic training.

The methodological basis of the study was to establish the
relationship between the dynamics of the development of
infrastructures of public and private health care organiza-
tions, on the one hand and the change in the number of
their leaders, on the other.

Analytical studies have allowed to develop a method for
determining the needs of policy-makers in education to
ensure long-term planning, adequate funding, and improve
the quality of their training and retraining.

Keywords: training, health administrators, determining
of the needs.

PE3IOME

METOJUKA OIIPEJAEJEHUA MOTPEBHOCTHU
PYKOBOJMTEJIEN 3IPABOOXPAHEHUS B OB-
YYEHUU

Kanmaraepa K.A., Kaanena JI.A.

Kazaxcxuii nayuonanvuwitl ynusepcumem um. Ano-Dapabu,
Anmamul, Kazaxcman

B crarbe mpencTaBiieHbl Pe3ySbTaThl U3yUCHHS MTOTPEO-
HOCTH PYKOBOIHMTEJCH 31paBooxpaHcHus PecryOnuku
KazaxcraH B 6a30BOM U IEPUOANYECKOM OOyUECHHH.

MeTtonnyeckoit 0CHOBOM MPOBEEHHOTO UCCIIEI0BAHUS SIBU-
JIOCh YCTAQHOBJIEHHE B3aMO3aBUCHMOCTH MEXK Ty TUHAMUKON
pa3BuTHsl THOPACTPYKTYPBI TOCYIAPCTBEHHBIX M YaCTHBIX
OpraHU3aLUH 3PaBOOXPaHEHHUS, C OTHOI CTOPOHBI, U H3Me-
HEHUEM YUCJIEHHOCTU UX PYKOBOIUTENIEH, C JPYTOM.
IIpoBeneHHBIE aHATUTHYECKUE HCCIEIOBAaHUS MO3BOJINU-
U pa3paboTaTh METOAUKY OIpEeNeHHUsS MOTPeOHOCTH
PYKOBOAMTENEH 31paBOOXpaHeHHs] B 00yueHHH, odecre-
YUBAIOIEe JOJITOCPOYHOE IUIAHHUPOBAHUE, aJeKBAaTHOE
(MHAHCHPOBAHMUE U MTOBBIIICHUE KAYECTBA UX ITOATOTOBKH
U TIEPETOIrOTOBKH.
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