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

1. CraTbs 1omKkHA OBITH TPEJCTaBICHA 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 s3bikax - Times New Roman (Kupuiinua), [uis 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 1omKHBI OBITH OCBELICHBI aKTYaIbHOCTh IaHHOTO MaTepraa, METOAbI M PE3YJIbTaThl
UCCIIEIOBAHUS U UX 00CYyKACHHE.

[Ipu npencTaBneHny B re4aTh HAYIHBIX IKCIIEPUMEHTATFHBIX pab0T aBTOPHI IOJIKHBI YKa3bIBaTh
BUJ U KOJIUYECTBO 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 KITF0UeBbIX CiioB (key words).

5. Tabnmuip! HEOOXOIUMO MIPEACTABIISITE B ITe4aTHOH popme. DoTokonnu He MpuHUMaroTcs. 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
COOTBETCTBYIOIIEE MecTo TekcTa B tiff ¢opmare.

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

7. ®aMUINU OTEYECTBEHHBIX AaBTOPOB MIPUBOMATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. IIpu opopmnennn u HarpaBneHnn crareid B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKONHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMUTETOM PEIAKTOPOB MEAMIMHCKUX KYpHAJIOB -
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 paBo COKpallaTh U UCIPaBIATh cTarhbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCsSl paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTMO HampaBlieHHE B PEJAKIINIO padOT, MPEACTABICHHBIX K TeYaTH B WHBIX
M3aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3AHUSX.

Hpﬂ HApyHI€HUH YKa3aHHbIX IMPaBUJI CTATbU HE PaCCMaTPUBAIOTCH.




REQUIREMENTS

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Our team at the international journal ““Georgian Medical News”” is wishing you Merry Christ-
mas and a Joyous New Year filled with remarkable scientific achievements and success! We
are grateful for your continued support and partnership and look forward to working with
you in the years to come. This Holiday Season is always connected with new hopes. We hope
to continue providing an effective international platform for discussion of health issues and
related disciplines.

Konnexmue compyonuxos mesrcoynapoonozo sxcypnana « Meouyunckue nogocmu I py3uu» no-
30paeénsem asmopog u uumamerneu ¢ Poocoecmeom Xpucmogvim u nacmynarowum Hoevim
2016 200om! Kenaem 6am meopueckux ycnexos u HayuHvlx oocmudicenutl. Hoewiii 200 — amo
sce20a Haoedxcoa. Haoeemcs, umo scypuan «Meouyunckue nosocmu I pysuuy npooonscum
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IMPORTANCE OF APOPTOSIS MARKERS (MDM2, BCL-2 AND Bax)
IN BENIGN PROSTATIC HYPERPLASIA AND PROSTATE CANCER

2Saker Z., *Tsintsadze O., Jigial., *Managadze L., *Chkhotua A.

!A. Tsulukidze National Centre of Urology, 2Department of Urology, 2Department of Pathology;
8Scientific and Practical Center of Clinical Pathology, Tbilisi, Georgia

The management of patients with prostate cancer (PCa)
depends on an accurate assessment of the biological po-
tential of the tumor. Unfortunately the current examination
techniques are mostly inadequate for correct clinical staging
and assessment of the tumor grade may vary substantially
due to subjectivity of the observer [7]. Therefore, the search
for additional prognosticators of the cancer behavior is the
subject of intense ongoing investigation. The mechanisms
by which castration refractory cancer (CRPCa) develops
and progresses still are not completely understood. Despite
the new treatment approaches it remains an incurable dis-
ease leading to patient death soon after diagnosis [5].

The review of the recent literature clearly shows impor-
tance of the apoptosis markers in cancer development.
Apoptosis is an essential physiological process for the
selective elimination of cells that are involved in a variety
of biological events. The best characterized protein family
in the regulation of apoptotic cell death is Bel-2 family. It
is an anti-apoptotic protein playing extremely important
role in cell division and death [8].

MDM2 is another anti-apoptotic protein. Its importance has
been implicated in many human cancers, including: sarco-
mas, certain hematologic malignancies, breast, colon and
prostate cancers. MDM2 over-expression has been related
to more aggressive disease and poorer survival [10].

The most recent studies on PCa cell lines are showing that
induction of apoptosis is associated with an increase in
activity of Bax pro-apoptotic protein [1,6]. These results
are showing close cooperation between the processes of cell
cycle arrest and apoptosis in PCa. This is supported by clini-
cal studies showing high association between expression of
Bax and: binl, MDM2, p21, and p65 in post-prostatectomy
PCa tissue specimens [3].

There are very limited number of clinical studies on the
importance of apoptosis markers in Benign prostatic hyper-
plasia (BPH) and PCa. In the current study we evaluated the
expression of Bcl-2, MDM2 and Bax in different cells of
BPH, PCa and hormonally treated prostate cancer (CRPCa)
tissues. Possible association of intensity of the expression
with the disease clinical parameters has been assessed.

© GMN

Materials and methods. Patient groups

The study population consisted of 77 consecutive patients
treated at our institution. The patients were divided into
three groups: Group I: 39 patients with BPH, Group II: 28
primary prostate cancer (PCa), and Group III: 10 hormon-
ally treated PCa patients. Of the latter group five patients
had castration resistant cancer with rising serum PSA and
progressive disease.

The mean age of the patients from Group I was 66.7+8
years (range: 50-79 years). All of them underwent sched-
uled TURP due to the clinical diagnosis of BPH. The mean
follow-up was 21 months (range: 1-23 months).

The mean patient age in Group Il was 68+5 years (range:
55-74 years). Radical retropubic (80%) or perineal (20%)
prostatectomy was performed in all patients. The mean
preoperative serum PSA was 13.6 ng/ml (range: 0.4-46.0
ng/ml). The majority (73%) of the tumors were organ
confined. Twenty seven percent of cancers were well-
differentiated with the Gleason sum (GS) of 2-4; 23%
were moderately differentiated with the GS 5-6; and 50%
had the GS7 disease. The mean follow-up is 21 months
(range: 1-23 months).

The mean age of the patients in Group III was 71+£2 years
(range: 68-74 years). All of them were diagnosed as lo-
cally advanced (T3-4) and/or metastatic disease and were
treated with surgical castration. The mean duration of
hormonotherapy was 11.8+7 months (range: 5-22 months).
All patients had a stable disease without clinical signs of
hormone-refractory tumor. One patient died of other than
cancer reasons. The mean PSA level at the time of inves-
tigation was 15 ng/ml (range: 1.4-32 ng/ml). The mean
follow-up is 12 months (range: 5-22 months).

Tissue sampling and immunohistochemistry

The representative sections of all resected specimens were
examined by the pathologist for the histopathological
characteristics of the lesions to be further evaluated immu-
nohistochemically. Only BPH specimens with acceptable
morphological changes (mild stromal infiltration and/or
inflammation etc.) were further immunohistochemically
evaluated and included in Group I. The tumours (Group



IT) were staged according to the UICC 2002 TNM clas-
sification and graded with the Gleason grading system.
TURP was performed in all patients from Group III for the
treatment of bladder outlet obstruction. The mean duration
from the castration to TURP was 7.25 months.

The immunostaining of tissue specimens was performed
as described earlier (8). Shortly, the tissue samples
were deparaffinised in xylene and rehydrated in graded
ethanol. Sections were pretreated by the microwave
antigen retrieval procedure in 10mmol/L of boiling cit-
rate buffer solution (pH 6.0). The tissue sections were
then incubated with primary antibodies against Bcl-2,
MDM2 and Bax (Zytomed Sysytems Inc.) diluted (no
dilution, 1:200 and 1:100, respectively) in phosphate-
buffered saline (PBS). The tissue sections were re-
vealed using the Biotin-Streptavadin detection system
(ZytoChem Plus (HRP) kit, Zytomed Sysytems Inc.).
Samples were developed with liquid diaminobenzidine
+ substrate-chromogen system and counterstained with
haematoxylin.

Slides were evaluated blindly by two of the authors (O.T.
and Z.H.S.). Both nuclear and cytoplasmic stainings
were considered positive and were counted. The whole
tissue area of the same size was evaluated and scored.
Total (TS), epithelial (ES), stromal (SS), vascular (VS)
and ductal (DS) expression of the markers was evaluated
separately, by calculating the respective scores. Total
expression (TS) of the markers was evaluated semi-
quantitatively according to the following scoring system:
score 1, 0-25%; score 2, 26-50%; score 3, 51-75%;
and score 4, >76% of total cells positive. The percent
of positive acini were counted for the epithelial score
(ES). The stromal expression (SS) was assessed by the
following scoring system: no expression — 0, mild — 1,
moderate — 2 and strong expression — 3. The percentage
of positive crosscut blood vessels and prostatic ducts
were counted in vascular (VS) and ductal scores (DS),
respectively. Cytoplasmic makers’ expression was as-
sessed as positive or negative.

Statistical analysis was performed using computer software
(SPSS 12.0 for Windows, Lead Technologies Inc. 2003.
Chicago, I1.). Normality of data distribution was examined
with Shapiro-Wilk test. Marker expression in the Groups
was compared with Mann-Whitney and two sample T tests.
Correlation of intensity of the markers’ expression with the
patient age and serum PSA level was analyzed with Pearson
and Spearman correlation analyses. A possible association
with the clinical parameters was analyzed with Kruskal-
Wallis and ANOVA tests. In case of significant difference
the means of the data were compared with Bonferroni test
for homogeneity of means and nonparametric comparison
of ranks.
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Results and their discussion. Comparison of the intensity
of markers’ expression has shown that MDM?2 expression
was significantly higher in PCa and CRPCa as compared
with BPH (p=0.0152) (Fig. 1). This difference has been
detected in epithelial (p=0.0349) and vascular (p=0.0319)
prostatic cells (Fig. 2).
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Fig. 1. Comparison of intensity of MDM2 expression be-
tween the groups
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Fig. 2. Intensity of MDM2 expression in a) epithelial and
b) vascular prostatic cells

Like MDM2, Bcl-2 activity was significantly higher in PCa
and CRPCa as compared with BPH (p=0. 0289) (Fig. 3).
This difference was visible in epithelial prostatic cells: epi-
thelial Bcl-2 expression was significantly higher in CRPCa
as compared with both, PCa and BPH (Fig. 4).
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Fig. 3. Comparison of intensity of Bcl-2 expression between
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Fig. 4. Intensity of Bcl-2 expression in epithelial prostatic
cells

Unlike the above two markers, intensity of pro-apoptotic
protein Bax was significantly higher in BPH than in PCa
and CRPCa (p=0.0444) (Fig. 5). This difference has been
detected in cytoplasmic (p=0.0023) and ductal (p=0.0002)
prostatic cells (Fig. 6).
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Fig. 5. Comparison of intensity of Bax expression between
the groups
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Fig. 6. Intensity of Bax expression in ductal prostatic
cells
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Fig. 7. Correlation of Bax activity in a) epithelial and b)
vascular prostatic cells with patient age in BPH

Analyses of correlation of intensity of the markers’ activity
with clinical parameter have shown that Bax activity in
epithelial and vascular cells of BPH was positively corre-
lated with patient age (R?=0.346 and 0.224; p=0.0007 and
0.0101, respectively) (Fig. 7). Intensity of Bcl-2 was signifi-
cantly increasing (R%>=0.192, p=0.0460), while activity of
Bax was decreasing (R?>=0.151, p=0.0192) with increasing
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prostate volume (Fig. 8). Significant correlation has been
detected with the markers’ activity and residual urine.
In particular, MDM2 activity was increasing (R?=0.080,
p=0.0247) while epithelial activity of Bax was decreasing
(R?=0.251, p=0.0165) with increasing residual urine (Fig.
9). Serum PSA level was positively correlated with MDM?2
(R%=0.189, p=0.0153) and negatively correlated with Bax
(R?=0.048, p=0.0064) activity (Fig. 10).
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Fig. 8. Correlation of a) Bcl-2 and b) Bax activities with
prostatic volume
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Fig. 10. Correlation of a) MDM2 and b) Bax activities
with serum PSA

Finally, possible correlation has been analyzed between
apoptosis and cell cycle markers in various BPH cells.
p27%iPD cell cycle inhibitor was positively correlated with
Bax (R?=0.215, p=0.0224) but negatively correlated with
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Bcl-2 (R=0.612, p=0.0004) activities (Fig. 11). Prolifera-
tion marker Ki67 was positively correlated with MDM?2
(R?=0.205, p=0.0066) and Bcl-2 (R?=0.240, p=0.0140)
(Fig. 12). With increasing Ki67, Bax activity was sig-
nificantly decreasing (p=0.0061) (Fig. 13). Cyclin D3 was
positively correlated with with Bax (p=0.0003).
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Fig. 11. Correlation between p27% ", a) Bax and b) Bcl-2
in BPH tissues
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Fig. 12. Correlation between Ki67, a) MDM?2 and b) Bcl-2
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Fig. 13. Correlation between Cyclin D3 and Bax in BPH
tissues

In the current study we have evaluated the expression of
MDM2, Bcl-2 and Bax in tissue samples derived separately
from BPH, primary PCa and CRPCa patients. This ensures
maximal objectivity in the assessment of the results. In
accordance with some other studies, it has been shown that
activity of anti-apoptotic MDM2, Bcl-2 is significantly down-
regulated in BPH as compared with PCaand CRPCa [2,9]. The
difference was visible in epithelial and vascular prostatic cells.
This can be explained by a high proliferative activity of these
cells in comparison with epithelial and vascular endothelial
cells. Conversely, intensity of pro-apoptotic protein Bax was
significantly higher in PBH than in PCa and CRPCa. These ef-
fect should be further evaluated in clinical studies with higher
number of patients including the hormonally treated PCa
patients. We have detected the positive correlation between
Bax activity and patient age indicating on the increasing of
apoptosis with patient age.

The new finding of this study is association of apoptosis
markers with prostate volume and serum PSA levels.
Activity of Bcl-2 was up-regulated, while activity of Bax
was down-regulated with increasing prostate volume.
This indicates on rising proliferative activity and reduced
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apoptotic processes in large prostates. In accordance with
this finding, the serum PSA level was positively correlated
with MDM2 and negatively correlated with Bax activity.
Both of these new findings should be further evaluated in
clinical studies with more patient numbers.

Another important aspect of the present study is evaluation
of the CRPCa tissues. This is the first attempt to assess
importance of the apoptosis in the PCa after hormonal
treatment. There are very few reports on the potential
value of the markers in CRPCa. Further evaluation of
hormonally treated PCa patients will provide additional
information on the prognosis of these patient, postoperative
follow-up, necessity of second line therapy etc. The pos-
sible difference in the markers’ expression profile between
hormone-sensitive and hormone-resistant PCas will better
characterize the mechanisms of secondary cancer growth,
its early detection and treatment.

The relatively small number of patients in the CRPCa
group is due to the limited number of the patients need-
ing TURP after hormonal treatment. Distinct quantitative
analysis of marker expression is impossible to perform with
biopsy samples because of insufficient amount of tissue
and sample biases.

Finally, association between apoptosis and cell cycle mark-
ers detected in this study indicates on the interrelationship
between these two extremely important, genetically regu-
lated processes. This is an original finding that needs further
evaluation with more sensitive techniques.

The primary results of this study support the value of the
assessed markers in BPH and indicate the direction which
future research should take. The Kaplan-Meier survival
and Cox regression analyses should be performed to see
whether the studied markers are related to the cancer re-
currence and patient survival. Further studies with longer
follow-up are needed in this respect.

In conclusion, this study has shown that activity of MDM?2
and Bcl-2 is down-regulated whereas Bax is up-regulated
in BPH as compared with PCa and CRPCa. Intensity of
the markers’ expression is associated with clinical param-
eters like: patient age, prostate volume, residual urine and
serum PSA. Anti-apoptotic markers MDM2 and Bcl-2 are
negatively correlated with cell cycle inhibitor p27®D and
positively correlated with proliferation markers Ki67 and
Cyclin D3. Pro-apoptotic Bax is negatively associated
with Ki67 and Cyclin D3 and positively associated with
p27®irh This is the first study showing complex interrela-
tion between apoptosis and cell cycle regulating proteins
in BPH tissue.
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SUMMARY

IMPORTANCE OF APOPTOSIS MARKERS (MDM2,
BCL-2 AND Bax) IN BENIGN PROSTATIC HYPER-
PLASIA AND PROSTATE CANCER

2Saker Z., ?Tsintsadze O., 3Jiqia I., *Managadze L.,
!Chkhotua A.

IA. Tsulukidze National Centre of Urology, 2Department of
Urology, 2Department of Pathology; 3Scientific and Practi-
cal Center of Clinical Pathology, Thilisi, Georgia

Aim of the study - MDM2, Bcl-2 and Bax are well recog-
nized markers of apoptosis. The goal of the current study
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was evaluation of the activity of these markers in different
cells of BPH, PCa and hormonally treated prostate cancer
(CRPCa) tissues.

Activity of the markers has been evaluated in: 39 BPH,
28 prostate cancer (PCa) and 10 castration resistant PCa
(CRPCa) tissues. Possible association of intensity of the
expression with the disease clinical parameters has been
assessed.

Activity of MDM2 was higher in PCa and CRPCa as
compared with BPH. This difference has been detected in
epithelial and vascular prostatic cells. Epithelial activity
of Bcl-2 was significantly lower in BPH as compared with
PCa and CRPCa. Conversely, intensity of pro-apoptotic
protein Bax was significantly higher in PBH than in PCa
and CRPCa. The Bax activity in acinar and ductal cells
of BPH was positively correlated with age. Intensity of
Bcl-2 was significantly increasing, while activity of Bax
was decreasing with increasing prostate volume. Signifi-
cant correlation has been detected with the markers’ activ-
ity and residual urine. In particular, MDM2 activity was
increasing while epithelial activity of Bax was decreasing
with increasing residual urine. Serum PSA level was posi-
tively correlated with MDM2 and negatively correlated
with Bax activity. p27®®D cell cycle inhibitor was posi-
tively correlated with Bax but negatively correlated with
Bcl-2 activities. Proliferation marker Ki67 was positively
correlated with MDM?2 and Bel-2. With increasing Ki67,
Bax activity was significantly decreasing. Cyclin D3 was
positively correlated with Bax.

This pilot study has shown importance of apoptosis mark-
ers in BPH and PCa. It is the first study showing complex
interrelation between apoptosis and cell cycle regulating
proteins in BPH and PCa.

Keywords: BPH, prostate cancer, apoptosis.
PE3IOME

3HAYEHUE MAPKEPOB AIIOIITO3A (MDM2,
BCL-2 1 Bax) IPU JJOBPOKAYECTBEHHOI1 I'l-
MEPILIA3MU U PAKE TIPOCTATHI

2Caxkep 3.X., 2llunmnansze O.B., *ixuxus U.J1.,
Manaranze JL.I., 'Uxorya A.B.

Hayuonanvnoiii yenmp yponoeuu um. A. Lynykuosze,
Odenapmamenm ypono2uu, *0enapmamenm namonro2uu;
Hayuno-npaxmuueckuil Yyenmp KIUHUYECKOU YPOL0SUl,
Tounucu, I'pyszus

MDM?2, BCL-2 u Bax aBasioTcs mpoTeHHAMH, yd4a-
CTBYIOLIMMHU B IIpoliecce anonro3a. Llenso 1aHHOTrO HC-
CIIeZIOBaHMA SBUJIOCH M3Y4YEHHE POJH JAHHBIX MAapKEpPOB
B pasBUTHHU A00pokauecTBeHHOU rumneprutazuu (JI'IT)
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n paka npoctatel (PIT). M3yuena aktuBHOCTH MDM2,
BCL-2 U Bax B pa3nuuHBIX TKaHEBBIX CTPYKTypax: 39
JITIL, 29 - TIP u 10 - kactparusi-pesucrentaom PIT (KPPIT).
[Ipoananu3upoBaHa CBA3b MEKIY aKTUBHOCTBIO MapKEPOB
W pa3lIMuHbIMKM KJIMHUYECKUMHU T1apaMeTpamu 3a0bosieBa-
Huil. AktuBHocth MDM?2 u BCL-2 Obuia yBenuucHa, a
akTuBHOCTH Bax monmkena npu I1P u KPPII o cpaBHeHut0
¢ JIT'TI. AktuBHOCTH Bax yBennuuBaiach ¢ yBeIudeHUEM
BO3pacTa MaIMeHTOB. YPOBEHb AKTUBHOCTH MapKEPOB CTa-
TUCTHYECKHU TOCTOBEPHO KOPPEITUPOBAII CO CIETYIOLINMU
napameTpamu 3a00JeBaHUA: pa3Mep MPOCTAThl, YPOBEHb
IICA B kpoBH, KOTHYECTBO OCTATOYHON MOuH. BrIsiBneHa
KOppesLus MEeXAYy aKTHUBHOCTBIO MapKepoB arornTo3a ¢
MapKepamu KieToqHoro paka (p27®PY, Ki67 u nukima D3).
DTO OPUTHHAIILHOE UCCIIEA0BAHNE BBIIBUIIO B3aHUMOCBSI3b
MEX]ly MapKepaMH aronro3a 1 KJIETOYHOI'0 [IUKJIa B 100po-
KaueCTBEHHOI THMepIIa3uil U pake MpOCTAaTHI.
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THE USE OF BOWEL FOR BILATERAL URETER SUBSTITUTION:
A CASE REPORT AND REVIEW OF LITERATURE

Zhvania G., Mshvildadze Sh., Ujmajuridze A., Chanturaia Z., Managadze L.

Al Tsulukidze National Center of Urology, Thilisi, Georgia

There are several techniques to treat short length ureteric
defects or strictures. These damages may occur after iat-
rogenic ureteral injuries, congenital pelvi-ureteric junction
obstruction, chronic inflammatory diseases, retroperitoneal
fibrosis and ureteral carcinoma. In these cases are given the
following operations: ureterocystoneoanastomosis, psoas
hitch, Boari flap, transuretero-ureterostomy, Andersen-
Haines and some cases - renal autotransplantation.

In some occasions the ureteral stricture is multifocal and
defect is too long. In these cases it is useful to use extra
urinary tissue such as artificial ureteral substitutes [2] which
showed disappointing results. The other option is to use a
bowel graft [18]. The most commonly used technique is
ileal ureter replacement which was first described by Schoe-
maker in 1906 [19] and gained wide acceptance later on. In
our case we made bilateral ureter substitution according one
of the modifications with was applied by Libertino.

Material and methods. November 2013 year a 52-year-old
female patient underwent bilateral ureteral replacement by
ileal segment of bowel. There were multiple strictures of

Fig. 1. Double J stent and percutaneous nephrostomy on
both sides

14

ureter and upper urinary tract obstruction on both sides.
Patient underwent preoperative examination with included
complete urine analysis, serum creatinine, sodium, potas-
sium and chloride and PH level estimation. Radiological
investigations to visualize the upper urinary tract included
renal ultrasonography, nephrostomography and retrograde
ureterorenography. Intravenous urography was done after
operation. Patient underwent preoperative colonic prepara-
tion for 48 hours with Macrogolum and Metronidazole, also
antibacterial treatment according urine culture.

Anamnestic data. Patient presented with 2 year history
of recurrent urinary tract infection associated with bi-
lateral loin colicky pains, high temperature and fever.
Several times she underwent percutaneous nephrostomy
or retrograde double J stent on both sides (Fig. 1). By
radiological examination there was diagnosed uretero-
hydronephrosis (Fig. 2,4) on both sides causing with
multiple ureter stricture (Fig. 3,5,6). While examina-
tion there were excluded such diseases: stone disease,
urinary tract tuberculosis or carcinoma. Patient had no
any surgical treatment before.

Fig. 2. Right ureterohydronephrosis
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Fig. 3. Right ureter stricture
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Fig. 4. Left ureterohydronephrosis
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Fig. 7. UIV After surgery
Balina ’ ‘-F

Fig. 9. UIV After surgery Fig. 10. U1V cystography after surgery
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Surgical technique. The patient is placed in the supine posi-
tion. More preferable incision is on the linea Alba from the
xiphoid process to the symphysis pubis. The ileum must be
controlled to see any limitations imposed by its mesentery.
The cecum and ascending colon are mobilized medially on
the right by the incision in the lateral peritoneal gutter throw
the avascular line of Toldt. The descending and sigmoid
colon mobilized by same technique. A 25-th to 35-cm length
of ileum is selected (Fig. 11). Redintegrate of the ileum
occurred with two layer bower anastomosis. Isolated ileal
segment stay posteriorly (Fig. 12). This segment is placed

Fig. 11. From Libertino JA, Dowd JB: Ileal ureteral re-
placement. In McDougal WS, editor: Rob & Smiths s opera-
tive surgery: urology, ed 4, London, 1986, Butterworths)

Fig. 13. From Libertino JA, Dowd JB: Illeal ureteral re-
placement. In McDougal WS, editor: Rob & Smiths s opera-
tive surgery: urology, ed 4, London, 1986, Butterworths

Results and their discussion. There were no intraoperative
complications in our case. Operation duration was 3hours
40min. Blood loss was less than 200 cc.

Postoperative follow-up showed no significant complica-
tions. Early postoperative complications were minor in
the form of mucus production in plenty without wound
infection. It was necessary bladder tube irrigation and oral
treatment with acetylcysteine. Anuncomplicated UTI was
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in retroperitoneal position with isoperistaltic direction (Fig.
13). The proximal anastomosis sutured from the left renal
pelvis to the right renal pelvis and descends to the bladder
in an ileal segment Y formation (Fig. 14). Bladder opened
in the midline. Anastomosis is carried on the posterior wall
ofthe bladder. There is an important step to made adequate
hole of the bladder posteriorly. (Fig. 15). Anastomosis
carried out with two layers (Fig. 16). The both kidney and
bladder must be drainage. The anterior wall of bladder also
closed in two layers. Any mesenteric holes are closed and
right colon should be reperitonealized (Fig. 17).

Fig. 12. From Libertino JA, Dowd JB: Ileal ureteral re-
placement. In McDougal WS, editor: Rob & Smiths s opera-
tive surgery: urology, ed 4, London, 1986, Butterworths

S

Fig. 14. From Libertino JA, Dowd JB: Ileal ureteral re-
placement. In McDougal WS, editor: Rob & Smiths s opera-
tive surgery: urology, ed 4, London, 1986, Butterworths

managed by antibiotic therapy according urine microscopy.
Despite reported by various studies in varying percentages
[1,22] no hyperchloremic metabolic abnormalities occurred
in our case.

Follow-up was carried out for up to 18 months. At 3 months
serum creatinine was better — 1.1mg/dl. UIV showed im-
provement of renal function without urinary obstruction
(Fig. 7,8,9,10). After 18 months examination this data of
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Fig. 15. From Libertino JA, Dowd JB:
lleal ureteral replacement. In McDou-
gal WS, editor: Rob & Smiths s opera-
tive surgery: urology, ed 4, London,
1986, Butterworths

Despite improving surgery technique iatrogenic ureteral
trauma showed an increased incidence as one of the causes
of ureteric stricture [1,22]. Gynecologic, general surgical,
and urologic procedures in the pelvis, put the ureter at risk
for injury. Surgical management of the ureter is defending by
the location of the ureteral injury. In the case of distal ureteral
injuries ureteroneocystostomy, with or without a vesico-psoas
hitch, is the most commonly used technique. If the stricture is
in the middle or proximal ureter then an ureteroureterostomy;,
or a Boari flap are commonly applied. In different case of
ureter injury rarely carried out renal auto transplantation.

Bilateral ureteric obstruction is a common complication
of urinary tract chronic inflammatory reaction resulting
in to ureteral fibrosis [20]. Idiopathic and tuberculous
retroperitoneal fibrosis may give similar ureteral stricture
and obstruction [3,16]. A long severe ureteral strictures
lead to ureterohydronephrosis. Fever, renal colic, dysuria,
proteinuria and hematuria are the most common clinical
presentation [20]. The last manifestation as the case may be
renal failure [20]. Pre-operative anatomical and functional
assessments are very important. In our clinic is able to make
these investigations: renal and urinary tract ultrasonog-
raphy, Intravenous and retrograde ureteropyelography,
ureterocystography and spiral computerized tomography.
In some cases nuclear renal scan used to check kidney
function and degree of obstruction. Frequently preliminary
percutaneous bilateral tube nephrostomy drainages or ret-
rograde double J stent were carried out for the purpose of
pressure renal function of the patient [4].
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Fig. 16. From Libertino JA, Dowd JB:
lleal ureteral replacement. In McDou-
gal WS, editor: Rob & Smiths s opera-
tive surgery: urology, ed 4, London,
1986, Butterworths

Fig. 17. From Libertino JA, Dowd JB:
lleal ureteral replacement. In McDou-
gal WS, editor: Rob & Smiths s opera-
tive surgery: urology, ed 4, London,
1986, Butterworths

The reconstruction of complex ureteral injuries is one of
the careful planning treatments. Replacement of the ureter
with ileum or other intestinal segments is performed after
more conservative methods have failed or been ruled out.
A long segment strictured ureter substitution with ileal
segment of bowel is an effective method with a good long
term results.

Intestine substitution is the best option for this patient
with severe long segment bilateral ureteral strictures. Both
Mitrofanoff and Yang-Monti principles were basically used
as urinary diversion for functional and continent stoma both
in adults and children [11]. We used Libertino techniques
in our case. Long segment of ileum can also be used from
left kidney to the right kidney and then to the bladder.

The Politano-Leadbetter antireflux technique is applied for
the bilateral ileal anastomoses to the bladder. However, the
inevitability of this mechanism in adult is probably small
because the risk of obstruction is likely to be greater than
the risk of reflux.

Some groups have advocated adding an intussuscepted
nipple to prevent reflux [21]. Others have recommended
creating the antireflux system at the proximal ureteroileal
segment anastomosis [ 13]. However, some found problems
in nonrefluxing anastomoses. Shokeir et al found that using
adistal nipple valve to prevent reflux led to significant prob-
lems, including detussusception of the nipple mechanism
and stone formation at the staple line of the intussuscepted
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segment [21]. The necessity of an antireflux procedure is
still controversial. Kato et al. [15] assumed that antireflux
mechanism may increase the resistance of urine flow with
subsequent dilatation of the ileal segment in long-term
follow-up. Because of such issues, others have deemed an
antireflux procedure unnecessary [7].

The ileum and colon are used most often for urinary re-
construction. The preferences of the ileal segment are its
mobility, small diameter, and constant blood supply [15].
In our case patient underwent bilateral ureteral replacement
with long ileal segment of bowel. Ileal ureter replace-
ment became now an established procedure for ureteric
reconstruction especially after the urologists gained more
experience in bowel surgery [7].

The issue of urinary tract infections after intestine substitu-
tion of ureter is well documented. Olsson noted that urinary
tract infection can be expected in about 75% of patients who
have had bowel interposed into the urinary tract [17]. In
our case urinary tract infection was non-etiologic mean. If
the issue of urinary tract infection becomes chronic, these
patients should be treated with chronic administration of
prophylactic antibiotics [17].

Ali-El-Dein and Ghoneim described an ileal ureteral model
based on the Yang-Monti principle, which uses a shorter
piece of bowel that is incised along its antimesenteric bor-
der and tubularized around a 16Fr tube [5]. The rationale
behind using a shorter piece of bowel was to decrease
the potential absorptive area and potentially decrease the
incidence of metabolic derangements. Also, using fewer
bowels produces less mucus. Gill et al reported the creation
of an ileal ureter with a laparoscopic approach with good
overall results [9].

Ureter substitution ileal bowel segment is a safe technique
without significant complication and by literature review it
permits a durable preservation of renal function. It can be done
unilateral or bilateral side without any addition complication.
It is choice of method in correctly selected patients.
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SUMMARY

THE USE OF BOWEL FOR BILATERAL URETER SUBSTITUTION:
A CASE REPORT AND REVIEW OF LITERATURE

Zhvania G., Mshvildadze Sh., Ujmajuridze A., Chanturaia Z., Managadze L.

Al. Tsulukidze National Center of Urology, Thilisi, Georgia

Intestinal ureteral replacement remains a useful procedure
for complex ureteral reconstruction. Bilateral ureteral sub-
stitution is more complicated procedure. There are some
different methods of ureteroplasty. In our case we used
Libertino modification. In this case we have examined
safety and efficacy of this procedure, surgical outcome
and impact on renal function. Our results were compared
to literature findings.

November 2013 year 52 years female patient underwent
bilateral ureter replacement using the ileal segment of
bowel. Exclusion criteria were elevated serum creatinine
above to - 1.8 mg/dl, inflammatory bowel syndrome. Preop-
eratively we prepared patient with antibiotic therapy. Post-
surgery was examined level of serum creatinine, dilatation
of upper urinary tract, hematocrits, biochemical analysis,
urinary tract infection, postoperative complications, and
clinical outcomes. Follow-up protocol was carried out for
up to 18 month.

There were no intra-operative or postoperative mortality
or significant complications in our case. There was no
significant blood loss during operation. Blood transfusion
was — 230ml. There was minor by-effect in the form of
mucus production and there was needful oral treatment with
bladder irrigation. During follow up, no excess metabolic
abnormalities were encountered. Renal function was nor-
mal without any evidence of urinary obstruction. Urinary
tract infection was only non-etiologic mean.

According to our case and revive of literature ureteric
substitution with ileal segment is a safe technique with
a positive outcome. It uses of any kind ureteric injury:
iatrogenic or idiopathic; unilateral or bilateral. It is not as-
sociated with excess mucus metabolic abnormalities and
preserved renal function without urinary tract infection or
obstruction.

Keywords: ureter stricture, ileum, ureteral substitution.
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MCIOJb30BAHUE KUIIEYHUKA JIJIS1 IBYCTOPOHHEN 3AMEHBI MOUETOUHHUKA:
PA3BOP CJIYUYASA U OB30P JIMTEPATYPbI

AKsanus [JI., MuBuaganze LI T., Yikmamkypuase A H., Yanrypaus 3.M., Manaranse JLI.

Hayuonanenuiii yenmp yponoeuu um. A. Llynyxuose, Tounucu, I py3us

B pekoHCTPYKTHBHON XUPYPIUHU 3aMEIICHUE MOYETOUHNKA
KHILIKOM - 4acTO MPUMEHsEMBIN MeToA. JIBycTOpoHH:sA
CyOCTHTYLIMSI MOYETOUHHUKOB SIBIISICTCS OOJIeE CIIOKHBIM
OIlEpaTUBHBIM BMEIIATEIbCTBOM. 3aMelleHne 000nuxX Mo-
YETOYHUKOB MOYKHO BBITIOJHUTH Pa3INYHBIME METOJaMHU.
B namiem ciydae Mbl HCIIOJIB30BaIM MOU(UKanuio 11o JIn-
6epruHO. bpuTH O1IEHEeHBI 6€30MaCHOCTh M 3P (YEKTUBHOCTD
JIByCTOPOHHETO 3aMEIICHNS] MOYETOYHHKA CETMEHTOM KHIII-
K1, XUPYPIUYECKUH NCXO 1 BIMSIHUE Ha (DYHKIHIO MOYEK.
Crenansl cpaBHEHHS C JIUTEPATypPHBIMHU JIAHHBIMH.

B nos6pe 2013 rona naunenty B Bozpacte 52 jeT npose-
JIEHO IByXCTOPOHHEE 3aMEILEHNE MOUETOUHUKA TOAB3/0II-
HOW Kumkoi. Mckiroyarommm (axTopom ObLIT BBICOKHI
YPOBEHb KpeaTMHUHA B CHIBOPOTKE KpoBH >1,8 Mr/mi, a
TaKKE JKEIYI0YHO-KUIIEYHbIE 3a00ICBaHMS.

HpOBOZ[I/IJ'IaCB npeaonepanmuoHHad MmoAroToBKa aHTHU-
OHMOTUKAMHU. HOCTOHCpaHI/IOHHO OILICHUBAJINUCH YPOBCHb
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KpEaTHMHHHA B CHIBOPOTKE KPOBH, CTEIEHb JUIIATALUH
BEPXHET0 MOYEBOTO TPAKTa, TEMAaTOKPUT, OMOXHMMHUYECKHUE
MOKa3aTesu, MHQEKIHUsI MOYEeBOT0O TPaKTa, OCTONepalu-
OHHBIE OCJIOKHEHUS ¥ KIIMHIUYecKuid ncxon. Habmonenue
IIPOIOJDKANoCh A0 18 Mecsues.

3HauuTeNbHbIE UHTPA- WM MOCTONEPALIOHHBIE OCIIOXKHE-
HUS HE HAaOTIONAITICh; TIOTEPsT KPOBU, TEMOTPAHC(Y3HS CO-
crasmia 230 mur. UMenu MecTo 1oOOYHBIE SIBJIEHUS B BUJIE
MPOYKIIUH CIIF3H, YTO TOCTABIIIO TIPSl HEOOXOMUMOCTHIO
MIPOBEACHUSI UPPUTrallil MOYEBOro My3bIpsi. B mpouecce
HAOITFONICHNST METaOOIMYCCKIE U3MEHCHUS M OOCTPYKIIUS
JIOXaHOYHO-YAIICYHONW CUCTEMbI HE BBISBIICHBI, (DyHKIIUS
MOYCK OCTABAIACh HOPMAITLHOW, MH(EKIINS MOUCBBIX Ty TEH
rMesia HeITHOJIOTMYECKUI XapakTep.

ComacHo JIMTepaTypHbIM JaHHBIM, 3aMELLIEHUE MOYETOYHH-
Ka MOJB3O0IIHON KHAIIKOH - 0€30I1aCHBIN U IIO3UTHBHBIHN C
TOYKU 3peHust ucxoga Metod. OH MpUMeHsIieTcsl IpU pas-

19



JINYHBIX MOPAKEHUSAX MOYETOUYHHMKOB - SITPOICHHBIX WU
HUMONATUYECKUX, OJHOCTOPOHHUX WJIH JABYCTOPOHHMX
MOPaYKeHUSIX, HE ACCOLIMUPYETCS C M30BITOYHON CeKpereit
CJIU3H U JUIUTENIBHO 3auinaeT 06e3 00cTpyKuuy QyHKIUIO
IIOYKH.
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INFLUENCE OF TYPE OF ANESTHESIA ON HEMODYNAMIC PARAMETERS
AND OUTCOME OF DIALYSIS ARTERIOVENOUS FISTULA OPERATIONS

IShoshiashvili V., 2Tataradze A., ?Beglarishvili L., 2Managadze L., 2Chkhotua A.

Martin D. Abeloff Laboratory Cancer Research Center, Thilisi;
2Al. Tsulukidze National Center of Urology, Thilisi, Georgia

Chronic kidney disease (CKD) is one of the most serious
medical and social problems [15]. More than 2000 patients
are on renal replacement therapy in Georgia including 1900
patients on hemodialysis. Number of these patients is an-
nually increasing in about 20% [10].

Hemodialysis is the most frequent form of treatment for
these patients. For the adequate dialysis it is extremely im-
portant to have a well functioning vascular access. To date,
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native arterio-venous fistula (AVF) is the best choice for
vascular access in terms of functional longevity and lowest
complication rate. According to the US National Kidney
Foundation Guidelines, the upper arm radio-cephalic fistula
formed on the non-dominant hand should be the first choice
for dialysis access [11].

Although providing the best results, AVF may have some
complications. Thrombosis and non-maturation are the



GEORGIAN MEDICAL NEWS
No 12 (249) 2015

most common complications of AVF. Their prevalence is
up to 40% (mean: 25%) [1-3]. Several risk-factors of the
complications have been reported like: age > 65 years,
female sex, smoking, reoperation, diabetes, systemic
cardio-vascular diseases etc. Intraoperative parameters
like: technique of vascular anastomosis, vessel syze, blood
flow rate in the fistula, use of anticoagulants etc. are also
important in AVF formation and maturation [1,2,4].

Three different forms of anesthesia can be used for AVF
formation: local, general and regional [5,6]. Local anesthe-
sia is the simplest form of analgesia. However, in complex
AVFs like basilic vein transposition etc. it is difficult to
manage the operation with local anesthesia due to long
incision length and extended operative time [5,7]. Besides,
complications like vascular puncture and vasospasm are
quite frequent in this form of analgesia.

The general anesthesia precludes these limitations. How-
ever, significant comorbities (cardiovascular, respiratory,
metabolic disorder etc.) limit use of the general anesthesia
in the majority of these patients [8].

Regional anesthesia can overcome all these problems
providing complete motor and sensory block without
substantial systemic effects. It is well known, that the
regional anesthezia increases the blood flow to the limb.
It has been shown, that brachial block causes periphe-
rial venous dilation and facilitates the fistula formation
[12]. The brachial block is associated with the effect of
sympathectomy causing arterious and venous dilation and
2-3-fold increase in the peripherial blood flow intra- and
post-operatively [2,6,9,13,14]. The main question arising
here is whether this event can influence the operation out-
comes like: fistula patency and complication rates? This
question is not completely clear. There are very few studies
addressing this topic.

Lo Monte et al. [9] found that brachial plexus block was
associated with a considerable venous dilation and a sig-
nificant (48.7%, P<0.05) decrease in pulsatility index (PI)
measured by doppler ultrasound, whereas in local anes-
thesia venous dilation remained unaltered postoperatively.
However, the authors didn’t find difference in the fistula
patency rates. Schenk WG [13] reported that regional an-
esthesia and immediate preoperative ultrasound is a useful
strategy for increasing fistula prevalence.

Thus, according to the existing literature, influence of the
type of anesthesia (local, general or regional) on the fistula
formation is not well-evaluated. The regional anesthesia
should have an advantage over general or local anesthesia
in creating the AVFs. This advantage is caused by improved
hemodynamics and better safety profile. Yet, this topic is
not evaluated enough. The existing studies addressing this
subject are few, small and give conflicting results. There
is need for a prospective, randomized study comparing ef-
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fects of the local and regional anesthesia in the outcomes
of AVF operations.

The goal of the study is to assess the influence of type of
anesthesia on pain, hemodynamic parameters and outcome
in dialysis AVF operations.

Materials and methods. This was a prospective, random-
ized, controlled clinical study performed in one institution.
The patients with ESRD needing dialysis AVF formation
have been included in the study. Randomization has been
performed as 1:1 by the person not involved neither in
anesthesia nor in the operation.

103 patients of both sex have been included in the study.
The patients have been randomized in two groups: Group
I: 49 patients in whom the operations have been performed
under the local anesthesia. Group II: 54 patients in whom
the operations have been performed under regional anes-
thesia.

On the day of operation the patients were asked to fill a
query about the perioperative pain, need for additional
analgesics intra- and postoperatively, etc. Duration of the
operation and the outcomes of surgery have been recorded
and analyzed. The numerous analogue scalewas used for
the assessment of effectiveness of analgesia.

Duplex sonography evaluation of upper arm vessels (arter-
ies and veins) was performed pre-operatively and at 1, 3 and
6 months postoperatively. It was done by 7.5 MHz linear
transducer. Following parameters were measured on duplex
scan: vessel diameter, blood flow rates (PSV and EDV),
resistive index (RI) and pulsatility index (PI).

In the patients from local anesthesia group, 1% lydocaine
has been used with the max. dose of 4mg/kg. In regional
anesthesia, vertical infraclavicular block has been done
under the control of neurostimulation (Nerve stimulator
-Multistim sensor. Stimulation needle - Nanoline 50 mm.,
25G sprotte canula needle; Pajunk, Cermany). 40.0 ml. of
0.5%, Naropin solution was injected for brachial plexus
block. Intensity of motor and sensory anesthesia has been
checked and local anesthetic (1% lydocaine) has been added
in case of insufficiency.

Radio-Cefalic, Brachio-Cefalic and one stage Brachio-
Basilic transposition fistulas have been performed in all
patients. In Brachio-Basilic transposition, subcutaneous
injection of 15.0 ml. of 1% lydocaine was added in axilar
fossa for n. Intercostobrachialis block. The same surgeon
and anesthesiologist performed all the operations.

The results have been analyzed by the computerized
statistical program Stat View 5.0., SAS Inc., 1998.The
following clinical outcome parameters were analyzed:
Intensity of pain (intra and post-operative), duration of
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operation, rate of thrombosis and fistula immaturation,
time to failure of primary and assisted patency, time to
first and persistent cannulation, duration of fistula func-
tion, number of interventional procedures per fistula and
adverse events. Association between the type of anesthesia
and the operation outcomes like: vessel diameters, blood
flow characteristics, functional outcomes and complications
were analyzed. ANOVA. Mann-Whitney and Kruskall-
Wallis tests have been used. P<0.05 was considered as
significant difference.

Results and their discussion. The mean patient age was
59.7£13.1 years in Group I and 60.1£14 years in Group
I1. The age and sex distribution of the patients didn’t differ
between the groups.

The most frequent reasons of ESRD in both groups were
bilateral nephrosclerosis of unknown etiology and diabetic
nephropathy followed-up by polycystic kidney disease,
myeloma, nephrolythiasis etc..

No significant intraoperative complications have been
detected. In Group II complete sensory and motor anesthe-
sia has been achieved in 14.0+2.3min. In 3 cases (5.5%)
incomplete sensory anesthesia occurred with visible va-
sodilation and motor block. These patients were included
in the Group II.

Radio-Cefalic and Brachio-Cefalic fistulas have been per-
formed in the majority of patients. In case of inadequate
artery and vein diameters, Brachio-Basilic fistula with I
stage transposition has been done (Table 1).

The mean follow-up of the patients was 340.5+£14.8 days
in Group I and 359.5+14.1 days in Group II (p=NS). In 5
(9.2%) patients from the Group II due to the pronounced
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vasodilation after anesthesia, the type of operation has been
changed to the easier one (Radio-Cefalic). The same has
not been detected in the Group I (p=0.0298).

Table 3 shows the influence of type of anesthesia on the clini-
cal parameters like: intensity of intra and postoperative pain,
duration of limb immobility, operative time, etc.Duration
of operation was significantly different between the groups.
For the whole group it was significantly less in regional
anesthesia (67.5+£8.9 min.) as compared with the local one
(134.7£14.8 min.) (p=0.0007). This difference was visible
in Brachio-Cefalic (p=0.0257) and Brachio-Basilic fistulas
(p=0.0001). In Radio-Cefalic fistulas duration of operation
wasn’t significantly different between the groups.

Intensity of pain was different between the groups. Need for
intra as well as postoperative pain killers was significantly
less in Group II as compared with Group I (p=0.0363,
and p=0.0318, respectively). Time to postoperative pain
initiation was significantly higher in regional as compared
with the local anesthesia group. This difference was visible
in all patients (p=0.0477), Radio-Cefalic (p=0.0400) and
Brachio-Cefalic (p=0.0477) fistulas. Duration of limb im-
mobility was not significantly different between the groups
in neither types of operation (Table 2).

The baseline arterial peak systolic velocity (PSV) was
negatively correlated with patient age: with increasing
age PSV was decreasing (Fig. 1). The correlation was vis-
ible in both groups (Fig. 2). The patient age was nega-
tively correlated with end diastolic velocity (EDV) (Fig.
3). Postoperative diameter of fistula vein was associated
with the fistula type: it was significantly larger in Brachio-
Cefalic and Brachio-Basilic fistulas as compare with the
Radio-Cefalic ones (Fig. 4). The PSVs of the AVF blood
were also associated with the fistula type (Fig. 5).

Table 1. The types of AVF performed

Type of fistula Group | (n=49) Group Il (n=54)
Radio-Cefalic 29 22
Brachio-Cefalic 14 18
Brachio-Basilic 7 14
Table 2. Comparison of the clinical parameters between the groups
All patients 0 Radio-cefalic 0
Group | | Group Il Group I | Group Il
Pain during operation 56.2 48.1 0.0971 28.3 22.2 0.0873
Need for intraoperative pain killers 57.0 47.4 0.0363 29.0 21.8 0.0374
Need for postoperative pain killers 55.5 44.8 0.0318 29.3 21.6 0.0323
Duration of anesthesia(hr.) 1.77 2.32 0.0477 14 2.3 0.0400
Attitude to the type of anesthesia 55.8 48.5 0.1645 28.2 22.3 0.0938
Pain intensity 40 48 0.0985 19.3 24.0 0.1908
Night sleep 51.6 51.3 0.908 25.2 24.1 0.5935
Limb immobility 2.5 1.7 0.2214 1.8 1.3 0.4855
Duration of operation (min.) 134.7 67.5 0.0007 36.5 37.6 0.5447
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The baseline arterial peak systolic velocity (PSV) was
negatively correlated with patient age: with increas-
ing age PSV was decreasing (Fig. 1). The correlation
was visible in both groups (Fig. 2). The patient age
was negatively correlated with end diastolic velocity
(EDV) (Fig. 3). Postoperative diameter of fistula vein
was associated with the fistula type: it was significantly
larger in Brachio-Cefalic and Brachio-Basilic fistulas
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Fig. 1. Correlation between the patient age and PSV

as compare with the Radio-Cefalic ones (Fig. 4). The
PSVs of the AVF blood were also associated with the
fistula type (Fig. 5).

Comparison of the hemodynamic parameters between the
groups showed, that PSV at visit 2, EDV at visits 2 and
3 were significantly higher in regional as compared with
local anesthesia (Fig. 6).
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The fistula maturation time was correlated with the pa-
tient age and fistula type (Fig. 7). The total number of di-
alysis punctures was significantly higher in regional anes-
thesia as compared with the local one (Fig. 8). The 1 year

fistula thrombosis rate was 18% and non-maturation rate first puncture and patient survival.
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was 7.8%. There was no statistically significant difference
detected in comparison of the following parameters: rate
of thrombosis and immaturation, maturation time, time to
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Fig. 8 Comparison of the total number of dialysis punctures
between the groups

Conclusion

This prospective, randomized, clinical study has shown
that regional anesthesia provides better pain control in-
tra- as well as postoperatively in dialysis AVF operations.
It decreases the duration of operation and improves the
patient comfort. Due to the vasodilation, type of operation
can be changed to the easier one. The regional anesthesia
significantly improves the duplex sonography parameters
in AVF operations. Longer follow-up will show how much
type of the anesthesia can influence the functional outcomes
(thrombosis, immaturation etc.). It is easy, safe and effec-
tive procedure and should be a method of choice for some
type of AVF operations.

Acknowledgment: This study was supported by grant
from Shota Rustaveli National Science Foundation #
AR/25/8-338/12.
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SUMMARY

INFLUENCE OF TYPE OF ANESTHESIA ON HE-
MODYNAMIC PARAMETERS AND OUTCOME
OF DIALYSIS ARTERIOVENOUS FISTULA OPE-
RATIONS

'Shoshiashvili V., ?Tataradze A., 2Beglarishvili L.,
2Managadze L., 2Chkhotua A.

Martin D. Abeloff Laboratory Cancer Research Center,
Thilisi,; 2 Al Tsulukidze National Center of Urology, Thilisi,
Georgia

The goal of the study was to compare effectiveness of
regional and local anesthesia in dialysis arterio-venous
fistula (AVF) operations.

It was a prospective, randomized study. 103 patients with
end stage renal disease underwent AVF operations on up-
per limb. The patients have been randomly divided in two
groups. Group I: 49 patients in whom the operations have
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been done under the local anesthesia; and Group I1: 54 pa-
tients in whom the operation has been performed under the
vertical infraclavicular block. Duplex sonography evalu-
ation of upper arm vessels was performed pre-operatively
and at 1, 3 and 6 months postoperatively. Following pa-
rameters were measured on duplex scan: vessel diameter,
blood flow rates (PSV and EDV), resistive index (RI) and
pulsatility index (PI).

Significantly less number of patients with regional an-
esthesia required additional perioperative analgesics as
compared with the local anesthesia group. Time to postop-
erative pain initiation, need for postoperative pain killers
was significantly better in Group II as compared with the
Group I. Duration of operation was significantly less in
regional as compared with local anesthesia. Postoperative
PSV and EDVs were negatively correlated with patient age.
The fistula maturation time was positively correlated with
age. The vein diameter, postoperative PSV and EDV have
been significantly increased in Group I as compared with
Group II. The postoperative PI has significantly increased
and RI has significantly decreased in Group I as compared
with Group II. The total number of dialysis punctures was
higher in regional as compared with the local anesthesia.

Regional anesthesia provides significantly better analgesia
as compared with the local anesthesia in AVF operations. It
significantly improves the duplex sonography parameters
after AVF formation. It can be a method of choice for some
forms of fistulas.

Keywords: dialysis arterio-venous fistula, ESRD, anes-
thesia.

PE3IOME

CPABHEHME D®PEKTUBHOCTHU PETUOHAJIb-
HOM U MECTHOM AHECTE3HH ITPU OITEPALIU-
SIX ®OPMUPOBAHUSI JUAJTU3HBIX APTEPUO-
BEHO3HBIX ®UCTYJI

Mommamsuian B.J., *Tatapanse A.P.,
Bernapumsuin JLLA., 2Manaranse JL.T.,
xorya A.B.
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euu um. A. Lynyxuose, Tounucu, [ py3us

Llesblo BCCIIe0BaHuS SIBUIIOCH CpaBHEHHE 3D EKTHBHOCTH
JIOKAJIILHOM U PErHOHAILHON aHecTe3Hid B (JOPMUPOBAHUN
JIMaIM3HBIX apTepro-BeHO3HBIX (uctyn (ABD). [Tposene-
HO PaHJOMM3HPOBAHHOE MPOCIEKTUBHOE HCCIIETOBAHNE
103 manuenToB: 49 - B rpymie JiokadbHOU aHecTe3un (I
rpynmna), 54 - B rpymniie peruonansHoi anecrezuu (11 rpyn-
na). [lanuerTaM NpoBOAMIIOCE TYMIIEKC-CKAaHUPOBAaHUE
COCY/IOB BEpXHHX KOHEUHOCTEH nepey oneparueii u 1, 3, 6
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MecsLeB cmycTsa. PUKCHPOBANUCH CIEMYIOIHIE TApaMeTPhI:
nuaMmetp cocynos, cuctonudeckas (CCK) n auactonnye-
ckas ckopoct kpoBoToka (JICK), MHIeKC pe3uCTeHTHOCTH
" IyJbCaliuu. HpO[[OJ'DKI/ITeJ'IbHOCTL omnepanuu, Takxe
KaK ¥ MHTpPa- U [OCTONepalnoHHas 00k U TOTPeOHOCTD
B 0OJICyTOJISIFOLIMX CPEACTBAX ObUIM CTATHCTHYECKH J0-
CTOBEpPHO MEHbIIIE TpH pernoHansHoi anecresnun. CCK u
JCK no3uTuBHO KOPpEIUPOBAIH C BO3PACTOM MAI[MEHTOB.
HOCTOHepaTI/IBHLIe TeMOAMHAMHNYCCKUE [TOKA3aTCIIN 6I)IJ'II/I
ayqmie Bo Il rpynme B cpaBHenu ¢ [ rpynmoii. Konnaectso
JIMAJIM3HBIX MyHKLIUH OBUIO IOCTOBEPHO OOJIBILIE B IPYIIIE
PErMOHAIIBHON aHECTE3UU II0 CPABHEHMIO C JIOKAJIbHOMI
AQHECTE3UEH.
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IMPORTANCE OF APOPTOSIS MARKERS (MDM2, BCL-2 AND Bax)
IN CONVENTIONAL RENAL CELL CARCINOMA

2Saker Z., 2Tsintsadze O., 3Jigial., tManagadze L., *Chkhotua A.

IA. Tsulukidze National Centre of Urology, 2Department of Urology, 2Department of Pathology;
$Scientific and Practical Center of Clinical Pathology, Thilisi, Georgia

The survival rate of patients with renal cell carcinoma
(RCC) has increased due to the improvements in early
diagnosis and surgical treatment of the disease. Yet, 1/3 of
patients with localized cancer will develop distant metas-
tasis after radical treatment [11]. Therefore, identification
of high-risk patients remains an important problem in the
management of the disease. Numerous molecular and
chromosomal markers have been evaluated for this purpose
with no consensus regarding their significance in RCC
[3-5,10]. Tumor stage and grade are currently recognized
as independent prognostic factors of the disease. However,
the assessment of tumor grade may vary substantially
due to subjectivity of the observer [3,4], and the TNM
classification of the disease has been recently questioned
[1,14]. Therefore, detection of new, more sensitive and
specific prognostic markers of the tumor behavior is of
utmost importance.

The review of the recent literature clearly shows impor-
tance of the apoptosis markers in cancer development.
Apoptosis is an essential physiological process for the
selective elimination of cells that are involved in a variety
of biological events. The best characterized protein family
in the regulation of apoptotic cell death is Bel-2 family. It
is an anti-apoptotic protein playing extremely important
role in cell division and death [12].

MDM2 is another anti-apoptotic protein. Its importance has
been implicated in many human cancers, including: sarco-
mas, certain hematologic malignancies, breast, colon and
prostate cancers. MDM2 over-expression has been related
to more aggressive disease and poorer survival [13].

Induction of apoptosis in RCC cell lines was associated with
a decrease in expression of the anti-apoptotic proteins, Bcl-2
and Bcl-XL, without marked changes in the pro-apoptotic
protein Bax [6]. RCC growth has been related to a significant
decrease in the expression of the anti-apoptotic Bcl-2 and
increase in pro-apoptotic Bax [7]. While some studies are
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showing statistically significant association of Bax and Bcl-2
with patient survival [2], others didn’t find association between
Bcl-2, Bax and disease outcome [15].

There are limited number of clinical studies on the im-
portance of apoptosis markers in RCC. The sorafenib and
nutlin-3 co-treatment of the RCC lead to increase levels of
p53, Bax, and decrease in the anti-apoptotic Bcl-2 levels
[16]. Increased co-expression of p53 and MDM?2 identified
those patients with a significantly reduced disease-specific
survival by univariate and Cox multiple regression analy-
ses [8]. There are some other recent studies showing that:
MDM2 up-regulation is associated with decreased disease-
specific survival, and the patients who have tumors that
display both the increased p53 and MDM2 expression may
have the poorest overall survival [9].

The goal of the current study was to analyze the expression
of Bcl-2, MDM2 and Bax in benign and malignant renal
tissue samples and assess their possible association with
different clinical parameters. Prognostic significance of the
markers in recurrence-free and cancer-specific survivals
has also been evaluated.

Materials and methods. Patient groups

The study population consisted of 76 consecutive patients
treated at our institution. The tissue samples were pro-
spectively collected. All patients (control as well as study
group) were operated in one department and all removed
kidneys were sent to the department of pathology of the
same institution (National Center of Urology). The same
team of personnel according to the single protocol has
technically processed all the tissue specimens.

The patients were divided in 2 groups: group I: 24 normal
human kidney tissue samples resected from patients of dif-
ferent ages due to RCC (67%) and kidney trauma (33%);
group II: 52 RCC samples received from 44 radical and 8§
partial nephrectomies.
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The mean age of patients in group I was 53.4+17 years
(range: 21-80 years); 15 (63%) were males and 9 (37%)
were females. The mean follow-up is 26 months (range:
2-35 months). None of the patients had clinical signs of
renal insufficiency or other substantial co-morbidities (hy-
pertension, acute or chronic pyelonephritis etc.). All of them
were free of diabetes. Morphological evaluation revealed
mild to moderate degree of age-associated pathological
changes in 6 patients.

The mean patient age in group Il was 50.8+10.9 years
(range: 20-68 years); 25 (48%) were males and 27 (52%)
were females. The mean follow-up is 26 months (range:
2-35 months). Radical or partial nephrectomy without
adjuvant immunotherapy was performed in all patients.
The pathological stage distribution of the tumors was the
following: T1 — 21 (40%); T2 — 13 (25%); T3 — 18 (35%)
patients. 14 (27%) cancers were G1, 20 (38%) - G2 and
18 (35%) - G3. Morphological evaluation revealed clear
cell RCC in all 52 patients. 2 patients had lymph node and
1 patient had distant metastases at the time of surgery. 18
(34.6%) tumors were discovered incidentally, 29 (55.8%)
were locally symptomatic and 5 patients (9.6%) had a
systemic disease symptoms. All patients were operated on
in one department and all removed kidneys were sent to
the department of pathology of the same institution. The
same team of personnel according to the single protocol
has technically processed all the tissue specimens.

Tissue sampling and immunohistochemistry

Resected kidney specimens from the patients of group I
were evaluated macroscopically. After sampling according
to the main disease, 1.5x2cm tissue samples were taken
from 2 separate, most distant from the tumor and macro-
scopically normal kidney regions. The samples were fixed
in 4% formaldehyde and embedded in paraffin. Four micron
thick serial sections were stained with hematoxylin and
eosin and analyzed by two pathologist (O.T. and Z.H.S).
Only the kidneys considered normal and with acceptable
age-associated morphological changes (mild interstitial
infiltration and/or tubular atrophy) were further immuno-
histochemically evaluated and included in the study.

Resected kidneys from the patients of group Il were evalu-
ated macroscopically. The maximal tumor size was mea-
sured and 1.5x2cm tissue samples were taken for further
assessment. Specimens were fixed, stained and evaluated
by the same pathologist according to conventional tech-
nique. The tumors were staged according to the AJCC
classification system and graded according to Fuhrman’s
grading system.

Four micron thick sequential tissue sections were used for
immunohistochemistry. Tissue samples were deparaffinized
in xylene and rehydrated in graded ethanol (50%-70%-
96%). Endogenous peroxidase was blocked by incubation
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in 1% hydrogen peroxide. Sections were pretreated by
the microwave antigen retrieval procedure (4 cycles for
Smin each at 600-700 watt) in 10mmol/L of boiling citrate
buffer solution (pH 6.0). The tissue sections were then
incubated with primary antibodies against Bcl-2, MDM?2
and Bax (Zytomed Sysytems Inc.) diluted (no dilution,
1:200 and 1:100, respectively) in phosphate-buffered saline
(PBS). The tissue sections were revealed using the Biotin-
Streptavadin detection system (ZytoChem Plus (HRP) kit,
Zytomed Sysytems Inc.). Samples were developed with
liquid diaminobenzidine + substrate-chromogen system
and counterstained with haematoxylin. Human tonsil tissue
was used as a positive control while antigen-free PBS as a
negative control, according to the established protocols of
immunohistochemical staining.

Sample scoring and statistical analysis

Slides were evaluated blindly by two of the authors (O.T.
and A.C.). Intensity of nuclear expression of the markers
was scored according to the following system: score 0, no
staining; score 1, less than 30% cells positive; score 2, 31-
50% cells positive; and score 3, more than 50% of cancer
cells positive. Cytoplasmic staining was assessed as: score
0, no staining; score 1, mild staining; score 2, moderate
staining; and score 3, strong staining.

Statistical analysis was performed using computer
software (SPSS 12.0 for Windows, Lead Technologies
Inc. 2003. Chicago, IL.). Normality of data distribution
was examined with Kolmogorov-Smirnov test. The
kappa index for inter-observer concordance was calcu-
lated. Age-dependency of the markers’ expression was
analyzed by the Spearman correlation. Intensity of the
markers’ expression in the groups was compared with
Mann-Whitney test. A possible association of the protein
expression with the clinical parameters (stage, grade,
disease symptoms, etc.) was analyzed with Kruskal-
Wallis test. In case of significant differences the means
of data were compared with non-parametric comparison
of ranks. Recurrence-free and cancer-specific survival
was estimated with the Kaplan-Meier method. The
prognostic value of different clinical parameters in the
disease recurrence and patient death was analyzed with
the log-rank test. The Cox proportional hazards model
was used to define the risk factors for tumor recurrence
and patient death. Stepwise selection of variables was
done to determine the best predictors.

Results and their discussion. Activity of anti-apoptotic
markers MDM?2 and Bcl-2 were significantly higher in RCC
as compared with normal kidney tissues (p=0.0020 and
p=0.0216, respectively) (Fig. 1). In contrast, significantly
higher expression of pro-apoptotic Bax has been detected
in normal kidney tissues than in RCC. This difference
was visible in nuclear (p=0.0205) as well as cytoplasmic
(p=0.0209) activities of the marker (Fig. 2).
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Fig. 1. Comparison of intensity of MDM2 and Bcl-2 activi-
ties between the groups
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Fig. 2. Comparison of intensity of nuclear and cytoplasmic
Bax expressions between the groups

Bax expression was positively correlated with patient age
(Rho=0.179, p=0.0076) (Fig. 3).
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BAX nuclear =-.895+ 034 * Age 3; R*2 =179

Fig. 3. Correlation of Bax activity with patient age

Significant association has been detected between the
evaluated markers and cancer clinical parameters. Nuclear
and cytoplasmic activity of Bax was significantly higher is
stage I as compared with the stages I1I and IV (p=0.0206
and p=0.0190, respectively) (Fig. 4). Both, nuclear and
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cytoplasmic activity of Bax was negatively associated
with tumor grade (p=0.0420 and p=0.0352, respectively)
(Fig. 5). The marker’s expression was significantly lower
in N+ than in N- disease (p=0.0080). The MDM?2 activity
was significantly higher in metastatic disease, as compare
with non-metastatic tumors.
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Fig. 4. Expression of Bax according to tumor stage
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Fig. 5. Nuclear (a) and cytoplasmic (b) expression of Bax
according to Furhman's grade
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Interesting changes have been detected in markers’
activity according to the tumor pathological features.
In particular, presence of tumor necrosis was as-
sociated with significantly lower MDM2 and Bcl-2
activities (Fig. 6). Presence of microscopic vascular
invasion was associated with significantly higher
Bcl-2 (p=0.0144) and lower Bax activities (p=0.0439)
(Fig. 7).

1000 - p=0.0144
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Fig. 6. Comparison of intensity of MDM2 and Bcl-2 activi-
ties according to presence of tumor necrosis
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Fig. 7. Comparison of intensity of Bcl-2 and Bax activities
according to presence of tumor microvascular invasion

Expression of the markers has been associated with the
clinical course of the disease. Nuclear and cytoplasmic
activities of Bcl-2 were positively associated with the
disease recurrence (p=0.0111 and p=0.0115, respectively)
(Fig. 8). Moreover, time to recurrence was positively as-
sociated with Bax activity (Fig. 9). 5-year patient survival
was negatively associated with nuclear (p=0.0443) and
cytoplasmic (p=0.0429) MDM?2 activities (Fig. 10).

Cox multivariate regression analysis was performed to
analyze the risk-factors for disease recurrence and patient
death. Tumor size, pathological stage, and grade were
identified as significant determinants of patient death and
tumor recurrence (Table).
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Fig. 8. Nuclear (a) and cytoplasmic (b) activity of Bcl-2
according to tumor recurrence
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Despite a considerable progress in understanding the basic
biology of RCC, many aspects of the disease still remain
unclear. This especially concerns the prognostic markers
of the tumor recurrence and patient survival. The lack of
markers predicting disease outcome is one of the most
important problems in RCC.

With better understating of molecular biology and genet-
ics of RCC numerous new markers have been evaluated
[3-5,10]. One of the new and promising directions for future
research in this area is evaluation of apoptosis markers.
Dysregulation of apoptosis results in rapid cellular prolif-
eration and is a hallmark of the cancer development.

Only few studies have evaluated the value of the markers
in RCC with conflicting results. Future studies should
clarify significance of the apoptosis markers in clinical

practice. There are no studies evaluating combination of
the above markers (Bax, MDM2 and Bc¢l2) in RCC. We
think that it may enhance their significance as clinical
markers in cancer prognosis. The results of available
clinical studies are mostly controversial. A potential
shortcoming of these studies is that they assessed the
marker expression level qualitatively with a various
cut points (10% to 50%) of positively stained cells to
predict the disease prognosis. Moreover, in all former
studies the markers’ expression was assessed in the
whole tissue area without separating between different
renal (interstitial, tubular epithelial, vascular endothelial
and mesangial glomerular) cells. Thus, the question in
which tissue structures expression of the proteins was
clinically important remains unanswered. There are no
studies evaluating the association between the markers’
activity in RCC.

In the current study we found that activity of anti-apoptotic
MDM?2 and Bcl-2 was significantly elevated while activity
of pro-apoptotic Bax was decreased in RCC as compared
with normal kidney tissues. The new finding of this study
is increased expression of Bax with patient age. This un-
derlines importance of apoptosis in the process of aging.
Significant association has been detected between the
evaluated markers and cancer clinical parameters like:
stage, grade, lymph node and distant metastasis. Interesting
changes have been detected in markers’ activity according
to the tumor morphological features in particular, presence
of tumor necrosis and microvascular invasion. This find-
ing is also original showing importance of apoptosis on
cellular level.

Cox regression analysis has shown that tumor size, patho-
logical stage and grade are the risk factors for disease
recurrence and patient death. Although the correlation was
low in this study, higher number of RCC samples should be
evaluated to elucidate importance of the markers in cancer
progression and growth. The significance of tumor size
in cancer prognosis has been recognized in other studies,
however, there is no consensus concerning the cut-off size
of the tumor [4]. In our study the cut-off size of 8cm was
associated with the disease recurrence and cancer-related
patient death.

The primary results of this study support the value of the as-
sessed markers in RCC and indicate the direction of future
research. Further prospective studies with more patients and
longer follow-up are needed in this respect.

Table. Results of Cox multivariate regression analysis for disease recurrence and patient death

Disease recurrence Patient death
Parameter - -
Chi-square p value Chi- square p value
Tumor size 17.5 <0.0001 11.44 0.0007
PT 13.67 0.0011 9.09 0.0106
G 6.13 0.0467 8.39 0.0151
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Conclusion

It has been shown by this study, that expression ofMDM2
and Bcl-2 is significantly up-regulated, while Bax is down-
regulated in RCC as compared with normal kidney tissue.
Intensity of the markers’activities is associated with the
tumor pathological and clinical parameters like: stage,
grade, lymph node and distant metastases, tumor recurrence
and patient survival. Further studies with more patients and
longer follow-up will uncover the clinical importance of
the evaluated markers in RCC.

Acknowledgment: This study was supported by grant
from Shota Rustaveli National Science Foundation #
FR/409/8-338/12.
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SUMMARY

IMPORTANCE OFAPOPTOSIS MARKERS (MDM2,
BCL-2AND Bax) INCONVENTIONALRENAL CELL
CARCINOMA

2Saker Z., *Tsintsadze O., %Jigia l., *Managadze L.,
!Chkhotua A.

IA. Tsulukidze National Centre of Urology, 2Department of
Urology, 2Department of Pathology; Scientific and Practi-
cal Center of Clinical Pathology, Thilisi, Georgia

The goal of the current study was to analyze the expression
of Bcl-2, MDM2 and Bax in benign and malignant renal
tissue samples and assess their possible association with
different clinical parameters. Prognostic significance of the
markers in recurrence-free and cancer-specific survivals
has also been evaluated.

Activity of MDM2, Bcl-2 and Bax was evaluated in: 24
normal human kidney tissues resected from the patients of
different ages (range: 21-80 years), and in 52 conventional
RCC samples. Intensity of the markers’ expression was
compared between the groups and correlation was analyzed
with different clinical parameters.

Activity of anti-apoptotic MDM2 and Bcl-2 was signifi-
cantly elevated while activity of pro-apoptotic Bax was
decreased in RCC as compared with normal kidney tis-
sues. Bax expression was positively correlated with patient
age. Significant association has been detected between the
evaluated markers and cancer clinical parameters like: tu-
mor stage, grade, lymph node and distant metastases. The
markers’ activity was associates with the tumor morpho-
logical features, in particular: presence of tumor necrosis
and microvascular invasion. Disease recurrence and 5-year
patient survival were associated with the markers” activ-
ity. Cox regression analyses have shown that tumor size,
pathological stage and grade are the risk factors for disease
recurrence and patient death.
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Expression ofMDM?2 and Bcl-2 is significantly up-regulat-
ed, while Bax is down-regulated in RCC as compared with
normal kidney tissue. Intensity of the markers’activities
is associated with the tumor pathological and clinical pa-
rameters (stage, grade, lymph node and distant metastases,
tumor recurrence and patient survival). Further studies with
more patients and longer follow-up will uncover the clinical
importance of the evaluated markers in RCC.

Keywords: Renal cell carcinoma, aposptosis.
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3HAYEHHUE MAPKEPOB AIIOIITO3A (MDM2,
BCL-2 1 Bax) IPU NOYEYHOKJIIETOYHOM
PAKE

2Caxkep 3.X., 2llunmnanze O.B., */ixuxus U.J1.,
Manaranaze JL.I., 'Uxorya A.B.

Hayuonanvnoiii yenmp yponoeuu um. A. Llynykuosze,
Oenapmamenm ypono2uu, *0enapmamenm namonro2uu;
SHayuno-npaxmuueckuil yenmp KAUHUYECKOU YPOLo2ul,
Tounucu, I'pyszus

MDM2, BCL-2 u Bax sBisitoTCsi IpOTEeMHAMHU, Y4aCTBYIO-
IIMMHU B IIpolecce anonTo3a. Llenpio raHHoro uccienosa-
HUS SIBUJIOCH M3yUEHHE PONH JAHHBIX MapKepoB B pa3Bu-
THU TII0CKOKIeTouHoro paka (I1P). M3ydyena akTuBHOCTH
MDM2, BCL-2 u Bax B pa3nu4HbIX TKAHEBBIX CTPYKTYpax:
24 nopmansnsie nouku (HIT) u 52 - TTP. ITpoananusuposa-
Ha CBSI3b MEXX/JY aKTUBHOCTBIO MAapKEpPOB U Pa3IMUHBIMU
KJIMHUYECKUMHU NapaMeTpaMu. AkTuBHOCTh MDM2 un
BCL-2 6bl1a noBelleHa, a aKTHBHOCTh Bax — MOHM)KEHA
npu I1P B cpaBaennu ¢ HII. AktuBHOCTS Bax Bo3pacrana c
yBEJIMYEHHEM BO3pacTa MalleHTOB. YPOBEHb aKTUBHOCTH
MapKepoB CTaTUCTHUYECKU JIOCTOBEPHO KOPPETUPOBAT CO
CJICYIONMMHI KIMHUYECKIMH TapaMeTpaMy 3a00JIeBaHuUS:
craaus, crerneHb nupdepeHnnanun, peruoHalbHble |
JUCTaJIbHBIC METACTa3bl; YPOBEHb 3KCIIPECCUU MapKepoB
KOppenupoBaji ¢ peuuanuBoM 3a0oieBaHus U S-jeTHel
BBDKHBaeMOCTbI0 nanueHToB. CormacHo Cox craTucTHye-
CKOMY aHaJIu3y, pUCK-(haKTOpaMH peLiuJMBUPOBAHUS paKa

1 CMCPTHU MALIUCHTOB ABJIAJIUCH pa3sMep, CTaAusd U CTCIICHb
mddepenumanmm paxa.
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NONOBSTRUCTIVE AZOOSPERMIA,
FOLLICLE-STIMULATING HORMONE AS A MARKER
OF SUCCESSFUL SPERM RETRIEVAL

Khelaia A., Saker Z., Tsintsadze O., Managadze L.

A. Tsulukidze National Centre of Urology, Department of Uropathology, Thilisi, Georgia

Azoospermia is the absence of spermatozoa in ejacu-
late even after semen centrifugation at least two times.
Azoospermia due to spermatogenic fauilure — nonb-
sobstructive azoospermia (NOA) observed in 1% of
population and in 10-15% of infertile men. Testicular
sperm extraction (TESE) and intracytoplasmic sperm
injection (ICSI) was devised by Palermo et al. in 1992
and first pregnancy was reported in 1993 [4]. This ap-
proach revolutionized treatment in this cohort of infertile
men. Testicular spermatozoa can be retrieved in most
men with NOA because of the existence of isolated
foci of active spermatogenesis. Predictive factors for
the presence of spermatozoa in testis are still under
debate. These factors are: follicle-stimulating hormone
(FSH), inhibin B, testicular volume, testicular histopa-
tology, protamine PCR ratio and others [2]. FSH play
an important role in regulating spermatogenesis. FSH
increases spermatogonial number and maturation of
spermatocytes, including meiosis, but it is unable to
complete spermatogenesis. In cases of azoospermia due
to severely damaged germ cells, serum FSH levels are
usually elevated. So, serum FSH levels reflect the state
of seminiferous epitelium [7].

Materials and methods. Our retrospective review in-
cluded last 81 men with azoospermia who were consulted
from September 2014. According clinical evaluation in 10
cases were suspected as obstructive azospermia and were
excluded from our study. In NOA 71 men (mean age 29.8
years) FSH level was detected in 68 cases. Mean serum FSH
was 16,47 mU/ml (range 0,2 — 102,51 mU/ml). In 7 cases
Klinefelter syndrome was detected, with mean serum FSH
level 48 mU/ml (range 20,6 — 102,51 mU/ml).

In 37 men with normal karyotype testicular sperm ex-
traction was done. The main method of testicular sperm
extraction was percutaneous testicular sperm aspiration
(TESA) with 19 G “butterfly” needle and vacuum ap-
plied with 10 ml medium in syringe. Procedure was done
under general sedation. Multiple passes were performed
in random way throughout the testis (uni or bilaterally)
until tissue was visible in needle tube. The specimen
is split and send in media for live sperm analysis by
embryologist (Fig. 1) and in the same way was sent to
standard histology in Bouins solution (in 23 cases). First
time in Georgia histological evaluation of testicular tis-
sue samples in NOA was done.
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Fig. 1. Large tubules have a high possibility of including
full spermatogenesis, thin tubules contain only Sertoli cells
without germ cells

In operated group of men mean FSH level was 14,43 mU/
ml (range 0,2 — 40,14 mU/ml).

Results and their discussion. Sperm retrieval rate (SRR)
was 46%, in 17 cases from 37. In men were sperm was
found mean serum FSH was 9,0 mU/ml (range 0,2-40,1
mU/ml). At the same time in cases were sperm wasn’t
found mean serum FSH was 18,4 mU/ml (range 6,0-42,3
mU/ml) (Fig. 2).

20

18

16

14

12

10 g

F5H positive sperm FSH negative sperm
retrieval retrieval

Fig. 2. Sperm retrieval rates and serum FSH levels

According serum FSH levels we divided our men in three
groups: FSH <10 mU/ml, 10-15 mU/ml and >15 mU/ml.
We tried to evaluated SRR in accordance serum FSH level
and find significant difference. In 17 men with FSH <10
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mU/ml SRR was 76% (in 13cases), in 4 men which FSH
was 10-15 mU/ml SRR was 0% and finally SRR was 25%
when FSH was >15 mU/ml (4 cases from 16) (Fig. 3).

B positive sperm
retrieval

¥ negative sperm
retrieval

F5H < 10 mUfmi (17 FSH 10- 15 mUfml | FSH> 15 mU/ml (16
..... ) dcases) cases)

Fig. 3. Sperm retrieval rates stratified by serum FSH level
division

In our cohort of cases with random percutaneous testicular
sperm aspiration (TESA) SRR rate was 46%. However SRR
less than 50% were observed in larger series. Ramasamy et
al. in 460 cases find SRR by conventional TESE 32% [5].
TESA has been known for decades as a simple, minimally
invasive approach for sperm retrieval. Of course today
“gold” standard for NOA is a micro-TESE, which was
proposed by Peter N. Schlegel, but SRR as we can see again
from Ramasamy study was 57%. In our modification TESA
with multiple random samples taken from different sites of
the testis have higher SRR than men with a single biopsy
sample taken. At the same time conventional TESE — open
biopsy with removal of large samples of testicular tissue
could lead to testicular atrophy. However Christian et al.
find in men after failed TESA a limited chance of SRR us-
ing micro-TESE [3]. In our experience after failed TESA
conventional open — TESE was also unsuccessful (data not
included in this study).

But what is the main predictive factor for sperm retrieval
success? Surgical technique or embryologist experience? It
is very debate quation and still today there is no complete
answer. May be very expensive laboratory evaluation be-
fore biopsy, most of them only experimental and far away
from routine clinical practice. The chance of Klinefelter
syndrome is 10 — 15 % in cases of NOA and severe
oligospermia. In our cases 7 from 46 men (15%). This
investigation can be done in Georgia. But Y-chromosomal
microdeletions PCR detection, which can be find in 4% of
men with azooapermia, is not possible to do in our country.
In our practice we sent blood samples to special centers
abroad to exclude AZFa, AZFb and AZFc deletions. For
men with complete AZFa or AZFb deletions testicular bi-
opsy is not recommended (0% of SRR), only in AZFc men
we can find spermtatozoon and this genetic disorder will
be obligatorily transmitted to the son [6]. In all our cases
we excluded Y-chromosomal microdeletions. And what
about FSH? It is easy to done, it is very important player
in spermatogenesis. According to our results the best FSH
level for SRR is <10 mU/ml — SRR 76%, the worst 10— 15
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mU/ml with SRR 0%. On the other hand even in cases of
FSH 40 mU/ml sperm retrieval is possible [6]. We try to
explain this phenomen. Our important finding is in agree-
ment with Peter N. Schlegel team study. In their study men
with FSH 10 — 15 mU/ml and testicular volume > 15 cc
had SRR 6,7% [1]. Explanation of this phenomen is histo-
logical status within the testis. Sertoli cell-only syndrome
men, even with normal or moderately elevation (up to 15
mU/ml) of FSH level may have a larger number of Sertoli
cells with normal testicular volume. This combination
provides feedback to the hypothalamic-pituitary-gonadal
axis (HPG) which suppress FSH secretion. As the result
we didn’t find sperm in such cases. This situation is very
closed to maturation arrest (Fig. 4).
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Fig. 4. Maturation arrest, absence of round spermatids.
NOA man, FSH 6,5 mU/ml

Those men with higher FSH may represent increased
heterogeneity in spermatogenesis and a better possibility
to find spermatozoon. On the other hand, some men with
lower FSH levels (<10 mU/ml) may have more feedback
to the HPG axis as a result of complete spermatogenesis.
So, at this moment we come to crucial point of discussion
— histomorphology within the testis in NOA. For us this
is a main feedback for sperm retrieval and in each case of
positive or negative results we try to find explanation in
morphological situation within testis. We have preliminary
results and study in this way in progress.

Fig. 5. Hypospermatogenesis with consistent proportion
of germ cells at each stage of development, including
spermatozoids

Conclusions: the development of ICSI revolutionized
management of azoospermia. In our practice we advised
TESA as afirst step and FSH can predict the success. TESA
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it is not only a diagnostic procedure to define the level of
spermatogenesis, but also a therapeutic technique to retrieve
sperm for ICSI. Also, in cases of negative results after
TESA and hypospermatogenesis by histopatology (Fig. 5)
we advised re — TESA after 3 — 6 months.
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SUMMARY

NONOBSTRUCTIVE AZOOSPERMIA, FOLLICLE-STIMULATING HORMONE
AS A MARKER OF SUCCESSFUL SPERM RETRIEVAL

Khelaia A., Saker Z., Tsintsadze O., Managadze L.

A. Tsulukidze National Centre of Urology, Department of Uropathology, Tbhilisi, Georgia

Testicular sperm extraction (TESE) and intracytoplasmic
sperm injection (ICSI) was revolutionized treatment of
infertile men with azoospermia. Predictive factors for the
presence of spermatozoa in testis are still under debate. Se-
rum FSH levels reflect the state of seminiferous epitelium.
Serum FSH has been evaluated as a predictor of success
sperm retrieval rate (SRR) in NOA (37 cases 46XY men),
but even among men with the highest FSH (30,0 - 40,0
mU/ml) spermatozoon was found. Men with FSH serum
level 10— 15 mU/ml had the SRR 0%. TESA is as a simple,
minimally invasive approach for sperm retrieval. In our

study sperm retrieval rate was 46%. In our practice we ad-
vised TESA as a first step and FSH can predict the success.
TESA it is not only a diagnostic procedure to define the
level of spermatogenesis, but also a therapeutic technique
to retrieve sperm for ICSI. Also, in cases of negative results
after TESE and hypospermatogenesis by histopatology we
advised re-TESA after 3-6 months.

Keywords: nonobstructive azoospermia, male infertility,
testicular sperm extraction, TESA, TESE, FSH, sperm
retrieval rate, ICSI.
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HEOBCTPYKTUBHAS A300CIIEPMUSA, ®OJLITUKYJIOCTUMYJIMPY IO TOPMOH
KAK MAPKEP YCIIEXA ITPU IOUCKE CIIEPMATO30U/10B

Xeqas A.B., Cakep 3.X., Hunuanze O.B., Manaranze JL.I.

Hayuonanvnwiti yenmp yponozuu um. A. L{ynyxuoze, denapmamenm yponamonocuu, Tourucu, I py3us

Tecruxyssipaast sxerpakiust cnepmarosonios (TESA) u
UX MHTPAUTOIIa3MaTH4eCKas UHBEKLUS B SUIEKIETKY
(ICSI) B xopHe M3MEHWJIa TaKTHKY JICUCHUS MPH a30-
ocnepmuu. GaKkTopsl ycrexa NpH MOUCKe CIepMaTo30U10B
00Cy>K/Iar0TCs 110 Ceif IeHb. YPOBEHb (DOIITHKYIIOCTUMYIIH-
pytoriero ropmona (OCI') B kpoBu 0TOOpaXkaeT COCTOSTHHE
CeMEHHBIX TyOy1. L{enbro rcciieoBaHus SIBUIOCH OLICHNUTh
YPOBEHb (OJLTHKYIIOCTUMYIIHPYIOIIEr0 TOpMOHA Kak Map-
Kep ycriexa IpH IOMCcKe criepMaro3ou 0B (37 ciryyaes He-
00CTpYKTHBHOI a3oocniepmud, ¢ kapuoturoM 46 XY). [Tpu
ypoBae @CTI" 10-15 mU/ml nmpouent ycrexa cocrasun 0.
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[pu @CI" <10 mU/ml ciepmaro3onis! ObuTH HalieHB B 76%
ciyvaes, omaako U mpu @CI 30-40 mU/ml ciepmaro3ou bt
O0bpuTH 0O0HapyxeHbl. TESA - mpocToif U MamoOMHBA3HB-
HBII METO/I, TO3BOISIONINI HAXOAUTH CIIEPMATO30U/IbI B
46%. B ciy4asx HeOOCTPYKTHBHON a300CIIEPMUU HAMHU
npeanoxken meroq TESA kak mepBblil 2Tan U ypoBeHb
OCT, KOTOpBIi Ha OCHOBAaHUU MOJIyYEHHBIX JaHHBIX 10~
3BOJIIET IPOTHO3UPOBATh NpoLeHT ycnexa. TESA - ato
HE TOJBKO JIMarHOCTUYECKUH, HO M JIeYeOHBIH METO/,
TaK KaK HalJIeHHbIe CHEePMAaTO30HUAbl UCIOJIb3YIOTCS
qns ICSI. B cnydae oTpunaTenbHOro pesynbrara npu
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NEPBOY MOMBITKEC ¥ HAJTUYHK THIIOCIICpMATOTeHEe3a I0-
cJie TUCTOMOP(OJIOTHYECKOTO HCCIIEJOBAHUSI aBTOPBI
CTaTh COBETYIOT mape moBTopHylo TESA cnycts 3-6
MECSILEB.
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PARTIAL ANOMALOUS PULMONARY VENOUS CONNECTION
WITH INTACT ATRIAL SEPTUM: A CASE REPORT

Urushadze O., Mtvaradze A., Nemsadze G., Liparteliani N.

Thilisi State Medical University First University Clinic, Georgia

Partial anomalous pulmonary venous connection
(PAPVC) is a rare congenital abnormal cardiac defect
in which blood from pulmonary circulation drain into
the right atrium (RA) instead of left atrium (LA). Right-
sided pulmonary veins connect directly to right atrium,
or superior vena cava, inferior vena cava, azygos vein,
portal and liver veins [4,14,25]. Left-sided pulmonary
veins connect to left brachiocephalic vein, coronary
sinus, and hemiazygos vein [17]. Drainage of the right
vein into the RA or the superior vena cava (SVC) is
the most common type of PAPVC. It can be present as
isolated disease, but combination with other congenital
pathologies is more common. Most commonly PAPVC
are accompanied with atrial septal defect (ASD)[10,16].

© GMN

On the other hand, patients with ASD have coexistence
of PAPVC in 10-15% of cases.

Materila and methods. Case report

A 42 year old patient was present with a history of operation
on hemorrhoid disease and rectal polypectomy. 12 days
after procedure patient developed tachypnoe, shortness of
breath, high temperature, fatigue. Laboratory investigation
showed leukocitosis, elevated D-dimmer level. No deep
vein thrombosis was identified on Doppler ultrasound scan.
Patient was send to CTPA scan for excluding or confirming
pulmonary artery thrombosis. Findings were of segmental
and sub-segmental thrombosis with infiltrative changes in
lung parenchyma (Fig. 1).
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Fig. 1. CTPA MIP volume reconstruction images showing thrombosis
of both side segmental and sub-segmental pulmonary arteries
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Fig. 2. Contrast enchanced MDCT of thorax, 3D VR reconstruction shows
left upper lobe pumonary vein connection with left brachiocephalic vein

During the examination we found left sided PAPVC con-
nected with the left brachiocephalic vein (FIg. 2). Patient
received treatment for pulmonary thrombosis: CPAP,
oxygeno-, antibiotic and anticoagulation therapy and
was subjectively well on discharge. The decision of not
to operate the PAPVC was made, because of the fact that
patient was asymptomatic. Patient was advised to be under
observation for dynamic control.

Results and their discussion. Partial anomalous pulmonary
venous connection (PAPVC) is a rare congenital anomaly.
The majority of PAPVC has one anomalous pulmonary
vein and more than one anomalous vein are also rarely
reported [7]. The diagnosis can be missed easily, in up to
25% of patients, the accurate determination of either the
number or sites of anomalous connecting pulmonary veins
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is problematic or impossible. Therefore, further knowledge
of the variation patterns of the pulmonary venous drainage
is necessary in order to diagnose PAPVC [2].

PAPVCis discovered by 0.4 to 0.7% of cases in autopsy series
[5]. Often it is combined with other congenital anomalies.
Moreover, at least one anomalous pulmonary venous connec-
tion is present in about three quarters of the patients diagnosed
with asplenia syndrome. Up to 90% of the PAPVC cases are
accompanied by ASD. Asymptomatic PAPVC without ASD
is very rare. PAPVC from the right pulmonary veins occurs
ten times more frequently than the connection initiated from
the left pulmonary veins. Additionally, PAPVC from left
pulmonary vein with intact atrial septum, as it is presented in
our case is extremely rare. In most cases pathologic veins are
connected to right atrium or superior vena cava.
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Fig. 3. Embriotic development of PAPVC

All PAPVC-s are left to right shunts, but because more
than 50% of blood drains to left heart clinical manifesta-
tions develop not so often [20]. Symptoms depend on the
volume of returned blood into the right atrium. Symptoms
may also occur in older patients and may be secondary to
right-sided volume overload or pulmonary vascular ob-
structive disease. Cardiac arrhythmia detected on a routine
clinic visit, an occasionally detected cardiac murmur as
well as a widely split second heart sound, can be the first
signs of PAPVC. Some patients complain of tachypnea,
repeated pulmonary infections and or limitation of physical
exercise. On physical examination, marked stridor can be
auscultated. Additionally pulmonary edema, hypoxemia,
cyanosis and growth failure may appear [8, 22]. No de-
veloping risk factors are identified yet.

Embryonic development of the pulmonary veins occurs
early in development of the cardiovascular system (Fig.
3). The main theory is that the initial drainage is via the
splanchnic plexus into the cardinal and umbilical vitelline.
A craniocaudal outpouching forms in the sinoatrial region
of the heart with extension to lung buds. As caudal regres-
sion occurs, the cranial portion develops into the common
pulmonary vein, which is incorporated into the left atrial
wall. Partial anomalous pulmonary venous return occurs
due to failure of connection between the common pulmo-
nary vein and the splanchnic plexus [27].

PAPVC is usually diagnosed by transthoracic echocardiog-
raphy (TTE), transesophageal echocardiography (TEE),
or catheter angiography [4]. The information provided by
echocardiography is sometimes not sufficient. Besides,
pulmonary angiography by right heart catheterization is
invasive imaging method and might not reveal details
about the anatomy of small accessory and anomalous
vessels. Another examination such as multidetector com-
puted tomography (MDCT) scan is fast, noninvasive, high
resolution imaging method which is helpful in defining
ASDs and PAPVR on the current step of development of
medical technologies. ECG-gated MDCT, spatial resolu-
tion, multidimensional reconstructions with the usage of
advanced workstations offers the possibility to discover
small vessels and shunts and also gives detailed information
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about associated cardiovascular defects [12-14]. But it is
a concern about the radiation dose of MDCT especially in
young patients. The usage of ECG attenuation techniques
limits the exposure during the less informative parts of the
cardiac cycle. The success of this technique depends on the
usage of premedication, ECG-gating, and special technical
protocols. Data processing of multidimensional images
might be time consuming but sagittal, coronal and 3D im-
ages are valuable in planning the operation [8,22,23].

MRI will also demonstrate the abnormal pulmonary venous
connection, but it could better depict an associated ASD.
Chest radiography is often normal and secondary signs
of a left-to-right shunt such as cardiomegaly, pulmonary
vascular prominence, and pulmonary artery hypertension
could be seen [10].

The medical treatment of PAPVC is not a routine choice
for asymptomatic patients. Patients with heart failure can
be managed with diuretics, cardiac glycosides, afterload
reduction, and beta blockers. Arrhythmias should be ap-
propriately treated. Percutaneous transcatheter occlusion
of the anomalous pulmonary venous connection using coil
was also reported. The definitive treatment for PAPVC is
the surgical repair. The optimal time for intervention is
the preschool age. The operative technique depends on
the number and the site of the anomalous vein or veins.
On certain cases either a lobectomy or an ipsilateral pneu-
monectomy could be performed [18,21,23]. But to prevent
heart failure it is critical to perform corrective operations.
Among several techniques, the Warden method or modified
Warden method are usually used [26]. An anomalous vein
on the left side is implanted directly into the left auricular
appendage or the left atrium. A number of postoperative
complications such as kinking, stenosis of the corrected
pulmonary vein, obstruction, and arrhythmias are correlated
with these procedures [1].

In conclusion, PAPVC is an uncommon congenital
anomaly. I our case patient was 42-year-old female with
no symptoms associated with PAPVC. She was present
to the Clinic for completely other pathology; no connec-
tions with her anomalous veins were identified. PAPVC
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was incidentally discovered during the chest computed
tomography, namely pathologic vein of left upper lobe
which was drained to left brachiocephalic vein was found.
No accompanied atrial septal defect has been identified.
Coronal, sagital and 3D reconstructions gave us opportunity
for detailed picture analysis. Conservative approach and
observation in dynamics was chosen, due to no associated
clinical symptoms.
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conflict of interests.
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SUMMARY

PARTIAL ANOMALOUS PULMONARY VENOUS
CONNECTION WITH INTACT ATRIAL SEPTUM:
A CASE REPORT

Urushadze O., Mtvaradze A., Nemsadze G.,
Liparteliani N.

Thilisi State Medical University, First University Clinic,
Georgia

Partial anomalous pulmonary venous connection (PAPVC)
is a type of left to right shunt, when one or more lung veins
drain to right atrium directly or indirectly via systemic
veins. PAPVC is a rare condition, discovered by 0.4 to
0.7% of cases in autopsy series. It is often associated with
atrial septal defect, but can be found with other congenital
anomalies such as ventricular septal defect.

Our report is about 42-year old woman who has right sided
PAPVC draining into right brachiocephalic vein, which
was incidental finding during pulmonary CT angiography.
Patient had no symptoms associated with PAPVC and had
no accompanied congenital anomaly, which is more rare
condition. After consultations by surgeons, decision of
conservative follow up was made, because of the fact that
patient was asymptomatic.

After performed multidetector computed tomography and
image analysis in coronal, sagital and 3D reconstructions
gave us superior quality images for data analysis. Once
more, it confirms the role of modern high quality computed
tomography in the diagnostic abilities of PAPVC.

Keywords: partial anomalous pulmonary venous con-
nection.

PE3IOME

YACTHYHOE AHOMAJIBHOE COEJUHEHUE
JIEBOM JIETOYHOM BEHBI (OIIMCAHHUE CJIY-
YASD)

VYpymanze O.I1., MtBapanze A.C., Hemcanze I'.111.,
Jlunaprenuanu H.B.

Tounuccrkuui 20cyoapcmeeHuvlil MeOUYUHCKUL YHUGEPCU-
mem, Ilepeas ynueepcumemckas kaunuxa, I pysus

YacTHYHOE aHOMAJbHOE COCIUHEHHE JICTOYHBIX BCH
- Partial Anomalous Pulmonary Venous Connection
(PAPVC) sBnseTcs UIyHTOM CJIE€BO HampaBo, KOTZa OHa

© GMN

WM HECKOJIBKO JIETOYHBIX BEH BIAJAIOT B MpaBOE Mpes-
cepliue WIK CUCTEMHYIO BeHy. /laHHas aHOMaIus sABJsieTcs
penxoii matonorueit u Bcrpevaercs npumepHo B 0,4-0,7%
npu aytorcuu. Yacto naToyorus accouuupoBana c aedex-
TOM MeXIpencepaHon neperopoaku. Ilpu nanHoi naro-
JIOTHM HAOMIONAIOTCA U IpyTHe BPaXJACHHBIC aHOMAJIHH,
TaKue Kak Je(eKT MEeHOKETYI0YKOBOH EPErOPOIKH.

OnuceiBaercst ciryuaii 42-netHeld 60IbHOM, Y KOTOPOH NpH
KOMITBIOTEPHO-TOMOT pahuueckoil anrnorpaduu rpyHoi
MOJIOCTH BBISIBICHO aHOMAJIbHOE JPEHHPOBAHUE JIEBOI
JIETOYHO BEHBI B JIEBYIO MJICYETOIOBHYIO BeHy. [lanneHT-
Ka HE TpeJsBIsIa KAKUX-TN00 KaJlo0, COMYTCTBYIOLIUX
BPOK/ICHHBIX AaHOMAJIHH He HaOJII0/1alI0Ch, YTO BCTPEUAETCs
KpaiiHe penko. [lanuenTka Oblja MPOKOHCYABTUPOBAHA Y
XHPYPIoB, ¥ B CBSI3U C OTCYTCTBHUEM MOKa3aHMH, orepa-
THBHOE BMEIIATEIHCTO OBLIO OTKIOHEHO.

[Tpu npoBeeHNN KOMIIBIOTEPHO-TOMOIpaUYECcKOro Hc-
CJIEJOBAaHUS U aHAJIN3E JAHHBIX KOPOHAPHOM, CaruTaJIbHOU
1 3D peKoHCTPYKLUHU MONTYy4eHO H300paskeHHe BHICOKOTO
KauecTBa U Pa3peliuMOCTH, YTO €IlE pa3 MOATBEPKAAET
3HAUUMOCTb U (PYHKIIMIO COBPEMEHHOTO MHOTOCIIOHHOTO
KOMITBIOTEPHO-TOMOT Pa(hUueCcKOro UCCICAOBaHUs B JHa-
FHOCTHUKE YaCTMYHOIO aHOMAJILHOIO COEJIMHEHUs JIerod-
HBIX BEH.
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MID TERM RESULTS AFTER OPEN HEART SURGERY IN HEMODIALYSIS PATIENTS
AWAITING KIDNEY TRANSPLANT: DOES CARDIOVASCULAR SURGICAL INTERVENTION
PRIOR TO TRANSPLANTATION PROLONG SURVIVAL?

!0zbek C., Sever K., 2Demirhan O., *Mansuroglu D., *Kurtoglu N.,
“Ugurlucan M., 3Sevmis S., Karakayali H.

Y'Gaziosmanpasa Hospital, Cardiovascular Surgery Department, *Istanbul Bilim University,
Thoracic Surgery Department; *Gaziosmanpasa Hospital, Cardiology Department;
“stanbul University, Medical Faculty, Department of Cardiovascular Surgery;
SGaziosmanpasa Hospital, Transplantation Department, Istanbul, Turkey

Hemodialysis patients have a special place among patients
undergoing heart surgery. They need meticulous monitoring
for the development of possible complications that may
develop either during the operative or postoperative period.
Kidney transplantation (KTp) increases the life expectancy
and quality in these patients; 1 and 5 year survival rates
with KTp is 90-98% and 80-90%, respectively. One year
survival of the graft which can be harvested from either a
live or cadaveric donor is 70-95% (from live donors) and
50-80% (for cadaveric donors). Five year graft survival is
60-90% for live donors, and 40-60% for cadaveric donors.
[1]. However, availibility of the organs for transplantation
is still a major issue in many regions of the world.

250 kidney transplantations are performed annually at the
Transplant Department at Gaziosmanpasa Hospital, in
Istanbul. Our Hemodialysis Unit has 84 beds.

In about 44% of hemodialysis patients the cause of death
is a cardiovascular disease, with coronary artery disease
being the most common [2]. More than two thirds of
hemodialysis patients have coronary artery disease, and
75% of them have symptomatic multivessel disease [3].
Patients placed on the waiting list for KTp should undergo
routine detailed cardiovascular assessment. It is known that
hemodialysis patients undergoing open heart surgery have
high mortality and morbidity rates. Although there are no
comparative studies, numerous retrospective investigations
have shown that coronary artery bypass grafting (CABG)
is superior to percutaneous coronary interventions (PCI),
and that revascularization (CABG or PCI) is superior to
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therapeutic treatment [4-7]. The rates of complications
that develop during or following the procedure are higher
compared to people with normal kidney functions. Radical
solutions in the management of these detected disorders
appear logical to avoid the morbidity that may be a result
of additional interventions after KTp. Changing the deci-
sion from performing a percutaneous coronary interven-
tion (PCI) in other patients to performing coronary artery
bypass grafting (CABG) in this group of patients may be
questioned with respect to its advantages. Transplantations
performed in our hospital are mostly from live donors and
the number of cadaveric donors are inadequate, which neces-
sitates meticulous evalution to determine the cardiovascular
management options in this particular patient population. We
therefore separated 127 patients awaiting transplantation and
who were operated in our department between June 2008-
December 2012 into two groups: those who underwent KTp
and those who did not. The aim of this study was to compare
the two groups in order to evaluate the postoperative outcomes,
determine the predictors of mortality, and find the contribution
of post cardiac surgery KTp to survival.

Material and methods. Local ethics committee approval
was obtained. Data were accessed by bizMED3 version
3.7.3.4 hospital data management system and patient files.
A total of 127 hemodialysis dependent patients who were
awaiting kidney transplantation and underwent open heart
surgery between June 2008 and December 2012 were
identified. They were separated into two groups: those
who underwent a KTp constituted the Tp+ group (n=33)
and those who did not constituted the Tp- group (n=94).
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All patients from received hemodialysis the day before
surgery, and routine programs were applied. Intraoperative
hemofiltration was performed when necessary. Cessation
of the perfusion with a negative fluid balance was aimed.
Postoperative hemodialysis was performed according to
the needs of the patients. The patients were called for post-
operative evaluations 1 week, 1, 3 and 6 months later, and
every 6 months thereafter. All patients who did not come to
the control visits were contacted by phone and information
on their condition was recorded.

Surgical Procedure. A median sternotomy approach was
chosen in all patients. Ascending aorta and right atrium (by
a two stage venous cannula) or bicaval cannulation was per-
formed. Systemic heparinization was achieved with 300 U/kg
of heparin and perfusion was initiated when activated clotting
time (ACT) was above 400 seconds. Moderate hypothermia
(32-34°C), non-pulsatile perfusion, coated tubing sets and
membrane oxygenator were used during surgery. Antegrade
or optional retrograde cold blood cardioplegia was infused for
myocardial protection. Patients operated off-pump were not
included into the study for randomization purposes.

Definitions. Diabetes, hypertension, and smoking were
determined from the patient histories. The criteria were as
follows: a total cholesterol level >200 mg/dL for hyperlipi-
demia, a body mass index > 30kg/m? for obesity, a FEV1/
FVC < % 50 for chronic obstructive pulmonary disease
(COPD), and more than % 50 stenosis in the peripheral
arteries or the presence of a thoracic or an abdominal aortic
aneurysm for peripheral vascular disease (PVD). The use of
dopamin at renal dose was not accepted as inotropic sup-
port. Higher doses of dopamin or use of any other additional
inotropes were recorded numerically (0,1,2,3).

Parameters. Both groups were compared with respect
to preoperative paramaters including age, sex, diabetes
mellitus (DM), hypertension (HT), hyperlipidemia (HL),
obesity, smoking, chronic obstructive pulmonary disease
(COPD), peripheral vascular disease (PVD), left ventricular
ejection fraction (EF), Euroscore; operative parameters in-
cluding cross clamp time, perfusion time, number of grafts,
use of internal mammarian artery (IMA), postoperative
parameters including revision, blood and blood product
transfusion, ventilation time, use of inotropic agents, length
of stay in the intensive care unit and hospital, and follow
up findings. Complications encountered during follow up
period were recorded. Mortality predictors were determined
and the survival rate was calculated.

Statistical evaluation was made with the Number Cruncher
Statistical System (NCSS) 2007 Statistical Software pack
(Utah, USA). In addition to descriptive statistical methods
(mean, standart deviation) in the evaluation of data, inde-
pendent T test was used for comparison of two groups, chi
square rest was applied for comparison of qualitative data,
logistic regression was performed for determining the fac-
© GMN

tors affecting mortality, and Kaplan Meier and Log-rank
tests were used to determin the effect of the presence of Tp
on survival. The limit for significance was set at p<0.05,
with a confidence interval of 95%.

Results and their discussion. Examination of preoperative
basic characteristics in both groups showed that in the Tp+
group mean age, DM, obestiy, presence of PVD, and Euro-
scores were significantly lower than the Tp- group. There
were no differences between the two groups with respect
to sex, HT, HL, smoking, and COPD parameters (Tablel).
Evaluation of operative findings showed that cross clamp
and perfusion times, number of grafts and IMA use values
were not significantly different (Table2). In the evaluation
of postoperative findings, blood transfusion requirement and
length of hospitalization were lower in the Tp+ group than
in Tp-, and follow up duration was significantly higher. The
use of inotropic agents were found to be significantly higher
in the Tp- group. There were no significant differences with
respect to revision, ventilation time, length of stay in the
intensive care unit, and hospital mortality (Table 3). In the
evaluation performed for the investigation of mortality pre-
dictors, analysis of preoperative data showed that mean age,
obesity rates, and Euroscore values were significantly higher
in deceased patients (EP) than living patients (LP). There were
no significant differences with respect to sex distribution, DM,
HT, HL, smoking, COPD, presence of PVD, and mean EF.
Among the operative findings, there were no significant differ-
ences between the cross clamp and perfusion times, number of
grafts, use of internal mammary artery (IMA). Evaluation of
the postoperative data showed that revision, ventilation time,
length of stay in the ICU and hospital, blood transfusion, and
use of inotropic agents were significantly higher in the EP
group compared to the LP group. A logistic regression analysis
was made to determine the factors affecting mortality. Age,
obesity, Euroscore, revision, ventilation time, length of stay in
the ICU and hospital, blood transfusion, and inotropic agent
use were analyzed. Revision (p=0.013), blood transfusion
(p=0.017), duration of ventilation (p=0.019), and length of stay
in the ICU (p=0.009) were found as predictors of mortality. In
the Tp- group survival rates at 1, 2, and 3 years were 86.1%,
81.0%, and 77.5%, respectively; median survival time was
41.3542.02 months. In the Tp+ group survival rates at 1, 2,
and 3 years were 96.0%, 96.3%, and 90.4%, respectively; and
median survival time was 49.64+1.59 months; these figures
were significantly higher than in the Tp- group. (p=0.048)
(Table 4). Complications, developed during the follow up
period were analyzed. In the Tp+ group control angiography
and PCI were deemed necessary and performed in 1 patient.
In the Tp- group, control angiography was performed in 9
(9.57%) patients and 4 of them underwent a successful PCI
in the same session. (Table 6) There was no cardiac mortality
in the Tp+ group, compared to 8 deaths (8.51%) in the Tp-
group. Non cardiac mortalities included 2 patients (6.06%)
in Tp+ group and 10 patients (10.63%) in the Tp- group.
Wound infections were detected in 14 patients, and 3 patients
developed mediastinitis (Table 5).
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Table 1. Preoperative Characteristics Between Two Groups
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Demographicst Tx(+)(n=33) Tx(-)(n=94) pValue
Age, years 47.82+48.81 57.73+10.07 <0,0001
Female Gender 6 (18.18%) 31 (32.98%)
Male Gender 27 (81.82%) 63 (67.02%) 0.108
Cardiovascular risk fac-
tors
Diabetes mellitus 10 (30.30%) 51 54.26% 0.018
Hypertension 22 (66.67%) 63 67.02% 0.970
Hyperlipidemia 13 (39.39%) 30 31.91% 0.435
Obesity? 2 (6.06%) 21 22.34% 0.037
Smoking history 21 (63.64%) 46 48.94% 0.146
Comorbidities
COPD 1 (3.03%) 11 11.70% 0.143
PVD 2 (6.06%) 24 25.53% 0.017
LVEF 59.58+10 54.73+10.85 0.026
Euroscor 5.64+0.74 7.21£1.79 0.0001
COPD=Chronic obstructive pulmonary disease
PVD=Peripheral vascular disease LVEF=Left ventricular ejection fraction
!Continious data are presented as mean + Standard deviation
’Body mass index >30kg/m?
Table 2. Operative Characteristics Between Two Groups
Characteristics Tx(+)(n=33) Tx(-)(n=94) pValue
ACC time, min 38.45+25.85 44.12+21.99 0.227
CPB time, min 66.33+38.75 75.614£32.04 0.179
Graft per patient 2.97+1.31 3.23+1.04 0.263
IMA graft use 32 100% 81 92.05% 0.100

ACC= Aortic cross-clamp, CPB= Cardiopulmonary bypass, IMA= Internal Mammary Artery

Table 3. Postoperative Characteristics Between Two Groups

Characteristics TX(+)(n=33) TX(-)(n=94) pValue
Revision 1 (3.03%) 6 (6.38%) 0.468
Blood Transfusion, (U) 1.33£1.05 2.1£1.49 0.008
Ventilation time ( h) 12.36+3.51 16.34+13.22 0.091
Inotrop Use 0.36+0.69 0.91+0.95 0.001
ICU Stay,( day) 1.91+0.98 3.45+5.75 0.130
Hospital Stay, (day) 6.55+1.46 9.04+6.79 0.039
Following Time, (months) 29.24+13.37 21.98+15.42 0.018
Hospital Mortality 0 (0.00%) 8 (8.51%) 0.083

Table 4. Univariety test results and Logistic Regression Analysis
Characteristics Excitus Living p

Age 60.25+7.57 54.21£10.9 0.019
Gender: female 9 (45.00%) 28 (26.17%) 0.089
male 11 (55.00%) 79 (73.83%)

EF 51.75+£9.72 56.79+10.86 0.056
Euro Scor 7.65+1.63 6.64+1.71 0.016
ACC time (min) 43.35+29.66 42.51+21.81 0.883
CPB time (min) 72.8+39.11 73.27+33.16 0.955
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DM 11 (55,00%) 50 (46.73%) 0.497
HT 12 (60.00%) 73 (68.22%) 0.473
HL 5(25.00%) 38 (35.51%) 0.362
Obesity 7 (35.00%) 16 (14.95%) 0.033
Smoking history 9 (45,00%) 58 (54.21%) 0.449
COPD 3 (15.00%) 9 (8.41%) 0.355
PVD 7 (35.00%) 19 (17.76%) 0.079
IMA use 15 (88.24%) 98 (95.15%) 0.260
Revision 3 (15.00%) 4 (3.74%) 0.043
Grafts per patient 2.94+0.9 3.19+1.15 0.388
Ventilation time (h) 26.35+£25.31 13.24+4.32 0.0001
ICU stay (day) 7.35+11.56 2.24+1.32 0.0001
Hospital stay (day) 11.65+12.1 7.79+£3.73 0.007
Blood Transfusion U) 2.54£2.16 1.79+£1.22 0.039
Inotrope use 1.5+1.4 0.64+0.75 0.0001
B p OR %95 OR
Lower Upper
Age -0,01 0,754 0,99 0,91 1,07
Obesity (+) 1,41 0,079 4,10 0,85 19,80
Euro Scor -0,13 0,511 0,88 0,59 1,30
Revision(+) 3,95 0,013 5,18 2,32 11,58
Ventilation/h -0,18 0,019 0,83 0,72 0,97
ICU/D -0,82 0,009 0,44 0,24 0,81
Hospital stay/D 0,30 0,058 1,35 0,99 1,83
Inotrope use -0,03 0,950 0,97 0,35 2,66
Blood transfusion 1,06 0,017 2,87 1,21 6,85
Constant 0,06 0,982 1,07
Year Tp () Tp (+)
1. 0,861+0,037 0,960+0,039
2. 0,815+0,044 0,960+0,039
3. 0,775+0,050 0,904+0,066
Median+SE 41,3542,02 49,64+1,59
%095 CI 37,39-45,31 46,51-52,76
LogRank:3,92 p=0,048
Table 5. Complication and mortality on follow up period
Characteristics TX(+)(n=33) TX(-)(n=94)
MI, unstable angina 1(%3.03) 8(%8.51)
Control angiography 1(%3.03) 9(%9.57)
PCI 1(%3.03) 4(%4.25)
Cardiac death - 8(%8.51)
Non-Cardiac death 2(%6.06) 8(%8.51)
Unknown cause - 2(% 2.12)
Wound infection 2(%6.06) 12(%12.76)
Mediastinitis - 3(%3.19)

Early cardiovascular disease is the leading cause of mortal-
ity in patients with chronic renal failure (CRF). In addition
to the classical risk factors in CRF patients, numerous other
risk factors including anemia, disorders in calcium-phosphate
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metabolism, lipid metabolism disorders and elevated LDL,
inflammation, oxidative stress, nitric oxide deficiency, and
autonomic dysfunction are considered as significant [8]
Atherosclerosis in the general population is characterized by
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fibroatheromatous plaque and occlusive disease. In CRF it
has been shown that intimal and medial thickening is greater,
and plaque calcification is more prominent. Although acute
plaque rupture is less encountered in this patient group, the
rates of heart failure due to ischemia, and sudden cardiac death
rates are higher than in general population [9]. The two-year
survival rate of dialysis patients who have sustained an acute
MI was found to be as low as 25%. The incidence of angio-
graphically significant coronary artery disease was 25% in
non-diabetic young patients on dialysis , and 85% in elderly
patients with a long term history of diabetes. Compared to the
normal population, death due to cardiac causes is 100 times
more common in dialysis patients uder 45 years of age [10,11].
The realistic permanent solution for patients with CRF is kid-
ney transplantation; however, issue is still compromised with
shortage of available organs. The waiting period complicates
the cardiovascular status of the patients.

Therefore, in patients awaiting kidney transplant, the signifi-
cance of a detailed investigation for cardiovascular discases
is necessary. A rapid solution of the problems necessitating
treatment during the transplant waiting period is important
to ensure that recipient is suitable when an organ becomes
available and Tp is carried out sooner. The distribution of
the cardiovascular pathologies detected in our patients who
underwent surgery showed that coronary artery disease was
the most common (113/127, 88%), followed by isolated valve
diseases (4/127, 3%). This group is followed by those who
undergo combined surgery. (Table 4) In the patient group who
will undergo kidney transplant surgery, assessment of the ab-
dominal aorta and common iliac arteries is highly significant
for detection of vascular pathologies that may be encountered
during anastomosis of the renal artery to the common iliac
arteries. Aneurysmatic, severely calcified, stenotic or totally
occluded iliac arteries may commonly be encountered. In
addition to graft failure, these may lead to the complications
including leg ischemia or even extremity loss. A CT angiog-
raphy is recommended in patients who have calcification or
stenosis on X-rays or Doppler ultrasonography. Patients with
severe calcification may even be excluded from the waiting
list. In this patient group, implantation of the kidney to a vas-
cular graft is possible after an aortobifemoral or aortofemoral
bypass [12,13].

The treatment options in hemodialysis patients diagnosed
with coronary artery disease are medicinal treatment, percu-
taneous coronary interventions (PCI), and CABG; however,
the number of randomized comparative studies on these
treatment options is insufficient for comparative analysis.
The most appropriate treatment method remains controver-
sial [14] Although there are no comparative studies, numer-
ous retrospective studies showed that CABG was superior
to PCI, and revascularization (CABG or PCI) was superior
to medicinal treatment [4-7]. Similarly, Hemmelgarn et
al. showed that the survival after CABG in hemodialysis
patients was superior when compared to all others [15]. The
most important question that must be answered regarding
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the approach in patients who are candidates for a kidney
transplantation: to which extent will the patients receiving
immune suppression after Tp be exposed to new invasive
procedures? Infections that may develop in access points
and graft failures due to contrast substances are among the
major problems. A good choice must be made on the treat-
ment method that lengthens survival and decreases the need
for additional procedures. In our study, control angiography
and PCI was performed in only one patient (3.03%) in the
Tp+ group. In the Tp- group 9 (9.57%) patients underwent
a control angiography and a successful PCI was performed
in the same session in 4 (4.25%) of them (Table 5). These
rates are fairly successful in an approximately 30-month
follow up and a high-risk group of patients. Evaluation of
both patient groups revealed that the Tp- group was older,
the rates of DM, obesity and PVD were significantly higher,
EF values were lower in risk evaluation, and Euroscore
values were higher (Table 1). As a result, the Tp+ group
comprises of younger patients, with less comorbidities and
risk factors. We believe that the relatively greater number
of cross transplantations (live donors), and prioritization
of younger patients in cross transplantations have an effect
on the demographic structure and subsequently on lower
risk factors in these patients. In older patients and those
with comorbidities the preference should be placing them
on a waiting list for an organ. In the Tp- group, length of
hospital stay, number of transfusions, and the use of ino-
tropic agents were significantly greater, which is believed
to be related to the general condition and risk factors of
these patients who did not undergo the cardiovascular
procedure. Although there was statistically no significant
difference with respect to hospital mortalities, eight deaths
occurred in the hospital (8.51%) in the Tp- group, and no
deaths in the Tp+ group (Table 3). Among causes of mor-
tality cardiac causes are the most common, followed by
neurologic and infectious (Table 6). Based on the analysis
we made to determine the factors affecting mortality, the
mean age, Euroscore values, obesity, revision, duration
of ventilation, length of stay in the ICU and the hospital,
blood transfustion, and use of inotropic agents in deceased
patients were significantly higher in univariety tests. The
logistic regression analysis showed that revision, duration
of ventilation, length of stay in the ICU, and blood transfu-
sion were determined as the mortality predictors (Table 4).
It is clear that all four of these factors are closely related
to each other. However, interestingly none of the factors
were found to be significantly correlated with transplanta-
tion status of the patients. Although it may not be the only
cause, a patient undergoing a revision may be predicted
to require more blood transfusion, with a longer period
of intubation and length of stay in the ICU. Numerous
hematologic complications are observed in chronic renal
failure. Clinically the biggest problem arises from anemia,
thrombocytopenia, and thrombocyte dysfunction. The
real causes of anemia are hypoproliferative conditions,
with erythropoietin deficiency being the principal one,
and hemolysis, iron and folic acid deficiency as the other
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significant causes. A decrease in the levels of Factors V,
VII, IX, and X, thrombocytopenia, and thrombocyte dys-
function are responsible for hemostasis problems seen in
dialysis patients. Drug related (clopidogrel, nicotinamid,
quinin, etc.), catheter related hemolysis, systemic diseases
(sepsis, chronic liver disease, ITP, TTP, vasculitis) and
hemodilution are common causes of thrombocytopenia in
dialysis patients [16]. Therefore thorough hemostasis must
be performed with patience in dialysis patients undergo-
ing heart surgery. Other operative difficulties we observed
in dialysis patients are pleural and pericardial adhesions,
and calcified aorta. They were observed freqeuntly, either
separately or in combination. These conditions, observed
in 14.17% (18/127) of the patients prolongs the length of
the operation and perfusion. In patients requiring valve
replacement, discussion mostly focuses on the selection
of bioprosthesis and mechanical valve. Bioprostheses have
the advantage of avoiding hemorrhagic complications due
to anticoagulant treatment, their disadvantages include cal-
cium deposit in the prosthetic valve due to distorted calcium
metabolism, causing early structural valve dysfunction. In
a review, Misawa emphasized the importance of life ex-
pectancy in valve selection. The author stated that in Japan
10 and 15 year survival rates in patients receiving dialysis
were 35-42% and 23-31%, respectively. These rates were
higher than in the United States, reason for which could
be a factor in the preference of mechanical valves. On the
other hand, 5 year life expectancy drops to 5.3-6.2% in
the sixth decade [17]. Therefore the selection of the valve
should be made with a consideration of the patient’s age

and life expectancy. The risk of bacterial endocarditis due
to repeated intravenous procedures is another important
factor that needs consideration in dialysis patients. In our
study bioprostheses were used in 2 of 5 patients who under-
went valve replacement. One patient in the Tp+ group who
underwent a CABG+MVR (mechanical), and two patients
in the Tp- group who underwent MVR (bioprosthesis) and
AVR+Mitral ring are still under follow up without any
problems. In the Tp- group, two patients who underwent
MVR (mechanical) and AVR+MVR (mechanical) died at
the hospital (Table 7). Assessment of survival rates showed
that in the Tp- group they were 86.1%, 81.0%, and 77.5%
at 1, 2, and 3 years, respectively; and median survival
time was 41.3542.02 months. In the Tp+ group survival
rates at 1, 2, and 3 years were 96.0%, 96.3%, and 90.4%,
respectively; and median survival time was 49.64+1.59
months (Fig.). In a study by Herzog et al., among 2661
patients who underwent a KTp, 1100 underwent a CABG
after transplantation, and two year survival rates in these
patients were 82.7+2.8% and 74.4+5.4% in the groups
in which the internal mammary artery was used and not
used, respectively. The same study has shown that the
best long term survival results were seen in the group
who received CABG [7]. In our study 3 year survival
rate in the Tp+ group is 90.4%. Prior to kidney trans-
plantation the detection of cardiovascular problems by
a careful assessment and treatment with appropriate
methods may contribute to a longer survival by decreas-
ing cardiovascular system problems that may be seen
after transplantation.

Table 6. Causes of Mortality

Causes of Mortality TX(+)(n=33) TX(-)(n=94)
Cardiac - 8
Mesenteric ischemia - 1
Neurological - 3
Rejection 1 -
Mediastinitis - 2
Lung infection 1 2
Unknown cause - 2
Table 7. Operations
Operations Tx(+)(n=33) Tx(-)(n=94)

CABG 31 82
CABG+Mitral Valve Repair 1 1
CABG+MVR 1 -

ASD 1 -
CABG+LV Aneurysmectomy - 2
Mixoma - 1
CABG+Carotid endarterectomy - 2
MVR - 1(bioprosthesis)
AVR+Mitral Ring - 1(bioprosthesis)
MVR - 1
AVR+ MVR - 1
Endocarditis, exploration - 1
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Fig. Kaplan-Meier curve for mid-term mortality

Limitations

The major limitation of the study is nonequivalent cohort in
both groups. This may seem as if there is a selection bias;
however, the study comprised of all subjects with chronic
renal failure followed at our institution who underwent car-
diac surgical procedures nevertheless being transplanted or
not transplanted. The aim of the study was simply compare
the results of both groups. Although the transplanted group
seemed to have better preoperative status, we could not
identify a significant correlation between transplantation
and better status as well as post-operative mortality and
morbidity issues. Additionally, the reason for not receiving
kidney transplantat was related to the availibility of the
organs, and not to age or any other comorbidity factors of
the patients and additional transplantations were performed
when suitable organs were found.

Conclusion

Among patients awaiting transplantation and who under-
went heart surgery in our department, this study evaluated
two groups of patients, those who underwent a KTp and
those who did not. Mean life expectancy and mean sur-
vival time after heart surgery were significantly greater in
patients in the Tp+ group. Although the number of patients
were very limited, and the patients who underwent trans-
plantation formed relatively a selected group, a 90.4% 3
year survival rate, and a median survival of 49.64+1.59%
is noteworthy. When it is considered that 5 year survival
after kidney transplant is around 75-80%, we believe that a
radical solution of the cardiovascular problems prior to Tp
will have a significant contribution to post-transplantation
survival.
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SUMMARY

MID TERM RESULTS AFTER OPEN HEART SUR-
GERY IN HEMODIALYSIS PATIENTS AWAITING
KIDNEY TRANSPLANT: DOES CARDIOVASCU-
LAR SURGICAL INTERVENTION PRIOR TO
TRANSPLANTATION PROLONG SURVIVAL?

!0zbek C., tSever K., 2Demirhan O.,
Mansuroglu D., *Kurtoglu N., *Ugurlucan M.,
SSevmis S., SKarakayali H.

‘Gaziosmanpasa Hospital, Cardiovascular Surgery De-
partment; 2Istanbul Bilim University, Thoracic Surgery
Department; *Gaziosmanpasa Hospital, Cardiology De-
partment; “Istanbul University, Medical Faculty, Depart-
ment of Cardiovascular Surgery, *Gaziosmanpasa Hospi-
tal, Transplantation Department, Istanbul, Turkey

The aim of this study was to compare the mid and long
term postoperative outcomes between the hemodialysis-
dependent patients awaiting kidney transplantat who
underwent open heart surgery in our department during
the last five years, and those who did not receive a renal
transplant, to determine the predictors of mortality, and as-
sess the possible contribution of post heart surgery kidney
© GMN

transplantation to survival. The patients were separated
into two groups: those who underwent a transplantation
after open heart surgery were included in the Tp+ group,
and those who did not in the Tp- group.

Between June 2008 and December 2012, 127 dialysis
dependent patients awaiting kidney transplant and who
underwent open heart surgery were separated into two
groups. Those who underwent transplantation after open
heart surgery were determined as Tp+ (n=33), and those
who did not as Tp- (n=94). Both groups were compared
with respect to preoperative paramaters including age, sex,
diabetes mellitus (DM), hypertension (HT), hyperlipidemia
(HL), obesity, smoking, chronic obstructive pulmonary
disease (COPD), peripheral vascular disease (PVD), left
ventricle ejection fraction (EF), Euroscore; operative
parameters including cross clamp time, perfusion time,
number of grafts, use of internal mammary artery (IMA);
postoperative parameters including revision, blood trans-
fusion, ventilation time, use of inotropic agents, length of
stay in the intensive care unit and hospital, and follow up
findings. Problems encountered during follow up were
recorded. Predictors of mortality were determined and the
survival was calculated.

Among the preoperative parameters, when compared with
the Tp- group, the Tp+ group had significantly lower values
in mean age, presence of DM, obesity, PVD, and Euroscore
levels, and higher EF values. Assessment of postoperative
values showed that blood transfusion requirement and
length of hospital stay were significantly lower in the Tp+
group compared to the Tp- group, whereas the length of
follow up was significantly higher in the Tp+ group. The
use of inotropic agents was significantly higher in the Tp-
group. A logistic regression analysis was made to determine
the factors affecting mortality. Revision (p=0.013), blood
transfusion (p=0.017), ventilation time (p=0.019), and
length of stay in the intensive care unit (p=0.009) were
found as predictors of mortality. Survival rates at years 1,
2 and 3 were 86.1%, 81%, 77.5% in the Tp- group, and
96.0%, 96.3%, 90.4% in the Tp+ group. Median survival
rate was 41.35+2.02 in the Tp- group, and 49.64+1.59 in
the Tp+ group which was significantly higher compared
to the Tp- group (p=0.048).

Chronic renal failure is among the perioperative risk
factors for patients undergoing open heart surgery.
Transplantation is still an important health issue due
to insufficiency of available transplant organs. Patients
with chronic renal failure are well known to have higher
risks for coronary artery disease. A radical solution of
the cardiovascular system problems prior to kidney
transplantation seems to have a significant contribution
to the post transplant survival.

Keywords: kidney transplantation, open heart surgery,
hemodialysis.
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PE3IOME

BJIN/KHUE PE3YJIBTATBI Y MAIIMEHTOB, IOABEPT'IINXCSI OITEPALIIN
HA OTKPBITOM CEPILE U O KNJAIOIINX TPAHCIIVIAHTAIIUIO ITOYKH:
BJIUSHUE KAPAUOXUPYPTHMYECKOI'O JIEYEHUSA 10O MEPECAIKHA
HA BBI’KMBAEMOCTbD ITAIIMEHTA

1030ex K. /., ‘Ceep K., 2Iemupxan O., ‘Mauncyporay M.,
*Kyproray H., *Yrypaymkan M., Cesmuc C., *Kapaxasiau X.

'Bonvnuya Iasuocmannawa, omoen cepoeuno-cocyoucmou xupypeuu, *Cmambynockuti ynugepcumem buium,
omoeinenue mopaxanbHol xupypeuu, *bonvnuya I'azuocmannawa, omoei KapouoiLo2uu,;
ACmambynvckuil ynusepcumenm, MeOUyUHCKULL (haxyiomen,

*Fomvnuya I'azuocmannaua, omoen mpancnianmayuu, Cmamoyn, Typyus

XPOHI/I‘IGCKaﬂ noyc€yHasa HECJOCTAaTOYHOCTDh ABJIACTCA OO~
HHM U3 q)aKTOpOB PHUCKaA Cpeau NMALMCHTOB, IIEPCHCCIINX
OIepalrio Ha OTKPBITOM CEepALC. TpaHCHJIaHTaLII/IFI ITIOYKH
TMO-TIPEIKHEMY SBIIACTCS 3HAYMMOK MC,I[PIL[HHCKOP'I np06ne-
MOH B BUAY HEJOCTATOYHOCTHU OPTaHOB-TPAHCIUIAHTAHTOB.
HaI_II/IGHTBI C XpOHH‘IeCKOﬁ MMOYSIHOM HCEIOCTAaTOYHOCTBIO
MOABCPIKCHBI PUCKY HAJIWYUA WIIW BO3HUKHOBCHUS HIIIC-
MHYECKOU 00JIe3HU cepana.

[lempr0 JaHHOTO HMCCICHOBAHUS SBUJIOCH CPAaBHCHHE
OMMKHUX W JAONTOCPOYHBIX ITOCICONEpPAlHOHHEBIX pe-
3yIIBTATOB CPEIH TeMOIHUANIN3-3aBUCHMBIX MAIHCHTOB,
OKHJAIOMINX MEPECaiKy TMOYKH, KOTOPBIE MOIBEPTINCH
XHPYPrUUECKOMY JICICHUIO Ha OTKPBHITOM CEPIIIIE B IIEPHOT
¢ nrorsa 2008 roma mo aexadbpp 2012 roma; onpenencHne
MIPOTHOCTHYECKUX (DAKTOPOB CMEPTHOCTH, a TAKXKE OIICHKA
BKJIaJ1a TPAHCIUIAHTAIIH MTOYKH, TIOCIIC KapANOXUPYprude-
CKOM OTIepaItiy, Ha BEDKHBAEMOCTH TTalHCHTOB.

127 nuanu3-3aBHCHMBIX MALMCHTOB OBUIN pa3/ieicHEI
Ha JIBE TPYIIIBI: MOABEPTIINECS TPAHCIIIAHTAILIMN TOYKH
MOCJIe ONePAIH Ha OTKPBITOM Cepaie ObLUTH BKIFOYCHBI
B rpynny Tp+ (n=33); manueHTsl, KOTOPEIM He Oblia
NPOW3BeICHa TPAHCIUIAHTALUS IIOYKH COCTaBHIIM TPYIIITY
Tp- (n=94).

[TpoBenéH cpaBHUTEILHBIN aHATN3 CIECIYIOMINX MTPEIoTIe-
panMOHHBIX TAPaMETPOB B 00EUX IPYIIIAX: BO3PACT, MO,
Hanmumgue caxapHoro auabdera (DM), runepronnu (HT),
runepiunengumun (HL), oxxupenus, KypeHus, XpoHu-
geckoil oOcTpykTuBHOM Oonesun nerkux (COPD), 3a-
6oneBanus nepudepudeckux cocynos (PVD), hpakmms
BBIOpOca neBoro xemynouka (EF), EuroScore; BHyTpH-
OTIEPAllMOHHBIX MapaMeTPOB, BKIJIIOYAs UIMTEILHOCTH
HAJOXXEHUS KPOCC-3aKUMOB, UINTEIBHOCTE Iepdy3uH,
KOJIMYECTBO IIYHTOB, C MCIOJIb30BaHHUEM BHYTpPEHHEH
rpyaaoi aprepuu (IMA); mocineonepaimoHHBIX TapaMe-
TPOB, BKJIIOUAsI XUPYPIHUECKYIO PEBU3UIO, KOJIMYECTBO
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MIePEITUTON KPOBH, JUTUTEILHOCTD HAXOXKICHHS Ha alllia-
pare UCKyCCTBEHHO BEHTHIISLMHI, UCIIOJIb30BAHHE HHO-
TPOIHBIX areHTOB, MPOXOJDKUTEIBHOCTh NPEOBIBAHUS
B OTJCJICHMH MHTCHCHBHOW TEpalmuH M IMOCIEAyIolee
HaOJIFOZICHUE COCTOSIHUS 0CIIe BBIMUCKU. OnpeaeseHbl
MPOTHOCTHYECKHE PaKTOPHI M PaCCUYUTAH KOIPPUITUCHT
BBDKHBAEMOCTH.

CpaBHUTEIBHBIN aHAIN3 TIOKA3aJ1, YTO IIPEIONEPALIOHHbIC
napameTpsl B rpynne Tp+ - cpeaHuil Bo3pact, Haauuue
DM, oxwupenne, PVD u yposers EuroScore 3HauuTEIHHO
HUXe, ueM B rpynne Tp-, a nokazarens EF 3HauntensHoO
Boime. OEHKa IMOCIeonepannoHHbIX TapaMeTpoB MTOKa-
3aJ1a, 9T0 HeOOXOMMOCTh ITEPEIMBAHUS KDOBH H JUTUTEIb-
HOCTb NIPEOBIBAHMS B CTALMOHAPE OBUTH JIOCTOBEPHO HIKE
B rpynne Tp+ no cpaBHeHuto ¢ rpynmnoit Tp-.

[TpuMeHeHre HHOTPOIHBIX MPENapaToB ObUIO 3HAYUTEIILHO
BhImIe B rpyme Tp-. it onpenenenns GakTopoB, BIHAIO-
IIMX Ha CMEPTHOCTH, MIPOBEAEH JIOTHCTHYECKUN perpec-
CHOHHBIN aHamm3. Xupyprudeckas pesusus (p=0,013),
nepenuBanue kpou (p=0,017), TpooOIKUTETEHOCTH
HAXOXJICHUS Ha UCKyccTBeHHOH BeHTHAmH (p=0,019)
1 TIPOJIOJKUTEIIEHOCTD NPEObIBAaHNS B OTAEIEHHH HHTCH-
cuBHo# Tepanuu (p=0,009) OpuH OmpeneneHsl Kak mpo-
THOCTHYECKHE (DaKTOPhl CMEPTHOCTH.

KosddumuenT BeokuBaeMocTd B mepuonsl 1, 2 u 3
roga coctaBui 86,1%, 81,0%, 77,5% B rpynmne Tp- u
96,0%, 96,3%, 90,4% - B rpymme Tp+, COOTBETCTBEHHO.
CpenHuil mokasaTenb BEDKHBAEMOCTH B Tpyrmme Tp+
OBIJT 3HAYUTENBHO BHIIIE 110 CPABHEHHUIO C T'PYIIIOH
Tp- (p=0,048).

B wacTeIX ciydasx, paguKaidbHOE JIeUeHHE MpoOIemM
CEp/ICYHO-COCYAUCTON CHUCTEMBI 0 TPAHCIUIAHTAINH
MIOYKH, SBISIETCS 3HAUUMBIM (DaKTOPOM, BIHSIOIMIMM Ha
BBDKMBAEMOCTb MALMEHTA MTOCIIE IEPECaIKH.



GEORGIAN MEDICAL NEWS
No 12 (249) 2015

Agboydg

®0s 39 by M39Mo3008505F5bogmo s mo® 3denols
BObL3@sb@oiools dmdgmmeoby 353096 gd0ls
A genggoeosbo  dgogagdo: A@Mobldensb@o0sdwmy

3OO omJo@yGaogmo I3 gabo@mmdbols gogangbs
3530960900l aos®hgbols dohggbgdgan by

'3 0bdgdo, '3 Lggg®o, *m. @gdo@bobo,

0. 3obbygAmp e, b, gOGMA@.*d. 99O Yx b,
B. bggdolo, b, 3o@s3s0s@o

150b0mbdsbggoTol Losgopdymem, age-Lolben-
ds@@gms Jodmy@yool gobymaom gds; 2lHeddgmols
960390L0E g0 dogodo,mm@sgog@o Jodygdaools
29bgmBoa gds; Fasbomlidsbgsdol Losgowdymem,
JoMom@mmaool asbymgomgds; LEIdgmols
9603910 H0, LoFgroEebe GogamdaHos oo bo-
mbdobgsdsl bosgodymam, B@sbldmsbBoiools

3obgmzoe gods, bR sddyeno, M@ Jgomo

006 3d@ols JOmbogyemo gzdomolbmds @os g by
M3gA5300assbomo 353096 gd0lomgol  gOm-
9000 Golg-RoJBm0s. Mo 3ol GASbL3obEs-
(305,00256M-BObL3EsbBbGJd0L LodEomols gsdm,
3300353 360dgbgenmgsb Lsdgwo3obem 3Gmdagdsls
Fomdmoygbl. 35(3096@9d0 mo@d3demols JOmbogyemo
9395@0bmdomn agmol 0dgdoygdo ssgsgdols
>Algdmdols ob gobgomamgdols Golgols Jg9d 0dym-
%9505b.

33%2930L dobobl dgoepgbs gy wo Bdgen-
35000560 m3gMsiool dgdoymdo dgogygdols dg-
©5M9ds 39dmosE0b-Esdm jogdaen 3530963960,
Gmdgaemboi  geosh mo@jdaols goebgmggsl s
0593990905096 ©os g by Mm3g@sz0sl 3gHom-
‘do 2008 Feooli 0gbolowsb 2012 Fenols 0939900030y,
obg3g, Loggwogmdols 3dmybmbymo godmmgdols
5 0@ d@ols yosbgdagols dmenols asblabmgds
3530963900l aosmhghoby Jo@womJo@ydaoygao
™3gGo300l dgdoyma.

©05@0b-sdm goegdymo 127 35309630 yoogm Mm@
XOIBOL: Q05 yIaby M3gAo30sya@obogmo ©o
006 33geao0sbgdaomo 3530963900 Fogdmosbus
xa98d0 Tpt (n=33); 3530963 gdds, MMmIgamms
0o 3d@ols AOsbl3msbBoios @ hoRo®godos
dgop0bs xagxno Tp- (n=94).

bo@oms dgdgyo Fobslom3gtsEom 3sM539dG -
b0l dgootgdbomo sbagnobo: sbis o, ]glo, dsJMosbo
©058930bL, 30390@Fmbool, do3g@aroowgdools, od-

L dbol, goen@gadol Jomboggmo mdl@@ydEoygmo

© GMN

©o5g350960l, 39Moxgg@oygmmo Lobbado®mggdols
005350 gd0l 5OLgomds, msddoJml Jmbdomygds,
dom3bgbs 3o@gydol aoboggbol g@sjios, Euro-
Score-ols mbg, doom3gMsioygeo 3s@Msdg@@gdo —
X35M9ge0bo Inddgmgdol ogdols baby@darogmdols
gools, 39039bools baba@darogmdols, yged 9@ ools
‘Joaboms sOFgMo0l aodmygbgdom yubGgdols
Oo5mgbmbdol homgmom; oliggg, m3g@siool dga-
amdo 35M5dgHMgdo — Jodydyoygmo Ggg0bools,
dosolibdygeo bolbarols ImEymmdols, bgermgbydo
3960 0@oi300l 835G by ymabol w@mol, obm-
BOM3PEo 5a9bBgool 2odmygbgdol, 0bGgbloydo
09M5300L 25bymBoggdsdo ymabol ©s janobogo-
b 2oFg®ol dgdeamd ws3g30M3960L homgmom.
2obLobmgdyamos 3Mmybmbymo goJ@m@gdo ©s
3odMmg@omos yosdhgbols 3mga0z0gb@o.

Jgodgbomds obsaobds ohggbs, @md [obo-
Lom3g@oEom 3oMsdgB@gbo - bodgogm sbsgo,
doJM05b0 ©0539H0lL s@Lgdmds, Lodbydby, 396-
0gg00g@o Lobbado®mggbol ©oogo@gds ©s
EuroScore-ols ombyg - xg9xdo Tp+ 3b0'dgbganmgbswe
050, g0Mg Xa9xdo Tp-, bogem Jodibgbs
3oM39%0L  gobegagbols gmsji0s 3bodgbganmgbow
dg@os. m3gAsiool dgdymdo 3o@odgH®gools dg-
Rolgded 2odmogmobs, @md Lolbaol yoslibdols
>9300 gd@mds s bESE0mbs®do gmggbols bob-
30de0gmds Lo@fdybmo  bogargdos xayxdo Tpt,
X398 Tp-0ob dgoodgdom.

0bmAOMIYo  3M935M5@gdols  godmygbgds Ibo‘d-
3bgmmgboe dgBos xaggdo Tp-. Loggrogmmdoby
dmJdgeo godBm@mgdol goblsbwg@mol dobbom
ho@ods ammaolBogg®o Ggydglboymo sbagnobo.
Jooygdaogemo Gggobos (p=0,013), Lobbarols gosb-
bds (p=0,017), bgeomgbydo ggb@omsizools s3o@o@)-
by gmggbols (p=0,019) s 0bGgbloydo mg@sdools
3obymrzomgdsdo ymabol @m0l boby@damogmds
(p=0,009) g5bobsbrg@s, Gmamai Loggoommdols
3M0abmbyao gsJ@mdgdo.

doo®dhgbols 3mgxno30gbdds 1,2 ©s 3 Faol 3g-
Gomedo xaqxdo Tpt dgowpaobs, dglsdsdolsw,
86,1%, 81,0%, 77,5%, bevgom  xagdo Tp- - 96,0%,
96,3%,90,4%. poso®hgbols Lsdgogom dohggbgdgamo
x398do Tp+  360dgbganmgbo domogos,  xa9gy
Tp-mob dgocgbom (p=0,043).

bdo® dgdmnbggazgddo mo®gdaols GEsblsgsb@ogo-
odg age-bolbados@mgms LoliGgdol 3@mban gdg-
b0l @oogomydo d3g@abogmds Fo@mdmowygbls
3oobgdagols Jgdamd 353096G0L Aoae®mhgbsby
dmJdgo 360dgbgenmgsb goJ@m@b.

51



MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

CAMIOTOMATHYECKHWHN THITEPTPO®UYECKUIA THHTUBUAT
P XPOHUYECKOM ITAPOJAOHTHUTE:
KJIMHAYECKHWHA CJIYUYAN U OB30P JIUTEPATYPBI

MInnakeBuy B.U., Ynaasuosa K.A., [Tucapenko E.A., Konromuen C.B., Xmuian T.A.

Buicuee cocyoapcmeennoe yuednoe 3agedenue Ykpautul « VKpaunckas MeOuyuHcKas Cmomamono2uieckas akaoe-
MUy, Kagpeopa nocieouniomno2o 0opazosanus gpadei-cmomamonozos, Illonmasa, Ykpauna

XpoHudeckuil renepann3oBaHublil napogontut (XI'I)
SIBISIETCSI OTHUM M3 HauOoJsiee pacrpoCTpaHEHHBIX Xpo-
HUYECKUX BOCIAINTEIbHBIX 3a0oneBanuid. 3yOHas Ouo-
TUICHKA SIBJISIETCSl OJHUM M3 3THOJIOTHYECKUX (DAKTOPOB
pas3BuTHs OOIBIIMHCTBA POPM 3TOTO 3a00seBanus. Oomie-
MIPUHSTO, YTO UMMYHHBIH U BOCHIAJIUTEIILHBINA OTBETHI Ha
KOMITOHEHTHI OMOTIIIEHKH MaHU(ECTHPYIOTCSI CHMITOMaMHU
GonesHell mapopoHTa. Ha mociencTBust Takoro B3aumMo-
JICHCTBHS MOTYT BIIMSITH BPOXK/ICHHBIE U IIPHOOpETEHHBIE
(axrops! pucka. CHCTEMHBIE COCTOSIHHSI U PacCTPOMCTBA
IPY TTAPOJIOHTHUTE CUNUTAIOTCS] CKOpEee BTOPUYHBIMHU 3THO-
JIOTHYECKUMH (paKTOpaMu, MOIU(PUIIHPYIOIINMH TeUCHHE
I'TI, Hexenu nepBUYHOM dTHONOTHEH [3,8].

HexoTopsle aBTopsl [8] paccMaTpuBarOT TMHTUBUTHI Kak
CaMOCTOsTeNIbHbIE 3a00JIeBaHMs MIM CHMIITOMAaTHYECKOE
SIBJICHUE IIPH MApOAOHTUTE U TIIYyOXKe KIacCUPHUIUPYIOT
Mopdomorudecku. BO3 u AMepukaHCKas akaJeMUs
MApOJOHTOJIOIMU PACCMATPHBAIOT CUCTEMAaTHKY 3aboie-
BaHUH MapoOJOHTa KaK IOPaK€HUE AECHBI B BUIE JBYX
IMIMPOKMX KaTerOpHi: MHAYIMPOBAHHBIX 3yOHOW Oisi-
KOW M MHAYIHMPOBAHHBIX HE 3yOHOU Onsiikoi. PasBurue
NIepBO KaTeropuy T'MHTUBUTOB, KpoMe 3yOHOH OISk,
MOKET OBITh BBI3BAHO MECTHBIMH IIPEPAcIIOaralonMu
YCIIOBHSIMU U IPOTEKATh [10]] BIUSHUEM JOIOIHUTEIBHBIX
CHUCTEMHBIX (DaKTOPOB.

I'MHrUBUT 4acTO XapaKTepU3yIOT KaK BOCHAJICHHUE JECHBI
0e3 HapyueHHs 3y00-IeCHEBOrO AUTEIUAIBHOTO TIPH-
KPETUICHHsI, OJIHAKO OH MOXKET IPOTEKaTh TaKke Ha (oHe
CHIDKEHHUsI 3TOro npukperienus [8]. CuMntomMaTuueckui
THHTHBHT, B T.4. M TUNEPTPO(YUUECKHHA, CONPOBOXKAALT
MapOJOHTUT.

[Tox KIMHUYECKMMH OCOOCHHOCTSIMH XPOHHYECKOTO
reHepaJn30BaHHOTO ITAPOJOHTHUTA, B OTIMYHNE OT arpec-
CUBHBIX (pOpM, IOIpa3yMeBaIOTCS: 00BEM AECTPYKIIUU
COOTBETCTBYET JOKAJIbHBIM (pakTOpam, MMeercs moj-
JICCHEBOH KaMEHb; ITAPOJAOHTHT CBSI3aH C ONPEJICIIEHHBIM
MUKPOOHBIM IpoduIeM; MEMJICHHAsT WIN yMEpEeHHas
CKOPOCTB ITPOI'PECCUPOBAHMS, C BO3MOKHBIMU IIEPHOJIa-
MU YCKOPEHHST; KIIACCH(DUIIUPYETCS IO CTEIICHHU TSKECTH
U pacIpOCTPAHEHNUs; MOXKET COUETATHCS C JIOKATbHBIMU
IpepacroiaraloiiuMu GpakTopamMmu (OTHOCUTENIBHO 3Y-
0OB MM ITPOTEHHBIX (PAKTOPOB), HAXOAUTHCS I1O]] BIIHSI-
HUEM U/WIJIN COUETAThCSI C CUCTEMHBIMHU 3a00JIeBaHUSIMHU
(mmabet, BUY) n MmopnupoBaThes oz BO3ACHCTBHEM
JIpyrux ¢pakTopos (cTpecc, KypeHue).
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OCHOBHBIMH KJIMHMYECKUMH ITPU3HAKAMH THIIEPTPOPUIECKO-
IO TMHTMBUTA SIBJISIOTCSI YBEJIMUECHHE Pa3MEPOB MEK3YOHBIX
COCOYKOB, JIECHEBOIO Kpasi, UX Je(opMarys, HapyleHHe
perbeda MoBepXHOCTH AECHBI, 00pa30BaHMe JIECHEBOTO Kap-
MaHa, COIPOBOXKIAIOLIEECS] OTEKOM, THIIEPEMUEH, YCUIEHUEM
KPOBOTOYMBOCTH, OOJIE3HEHHOCTBIO, JUCKOM(OPTOM. YCII0B-
HO CYMTAETCs CaMOCTOSITENIEHBIM 3a00JIeBaHIEM Y JIETeH,
MOAAPOCTKOB U B MOJIOZIOM BO3pacTe.

Penrrenonorunueckue ocobennoctu I'Il — nmpeumy-
IIECTBEHHO BEPTUKAJbHAasi U MHTEPIPOKCUMAIbHAS
pe3opOiust KOCTHOH TKaHU ajibBEOJISIPHOTO OTPOCTKA C
MIPHUILIEEYHBIM PACIINPEHUEM ITEPHOIOHTANIBHBIX HIeTei
1 0CTEOIOPO30M I'y0uaToro BelecTBa MEeXaJlbBeoJIsp-
HBIX NEPETOPOJOK; U3MEHEHUS B KOCTH OXBATBIBAIOT
30% u Ooiee 3y0OB.

[Ipu caMOCTOSATENEHOM THIEPTPOPUIECKOM THHTHBUTE
MOYKET HAOJIIOAThCs 0CIA0IeHHE KOHTPACTAa KOMITAKTHOTO
BEIIECTBA BEPXYIIEK MEXaIbBEOJSPHBIX MEPErOPOIOK
U OCTEONOpPO3 I'yduaToOro BEHIECTBA MEKATbBEOISIPHBIX
[ePEropoIOK.

Huarnoctuka I'Il mpoBoauTCs HA OCHOBE MCTOPUHU
00JIe3HN, KIIMHUYECKUX 0COOCHHOCTEH, pCHTT€HOIOTH-
YECKUX U, TPU HEOOXOIUMOCTH, MHKPOOUOIOTHIECKUAX
uccienopanuii. O0beM 3yOHBIX OTIOKEHUI COOTBETCTBY-
€T JIeCTPYKLHU TKaHEH MapoIOHTa, KOTOPask MPOUCXOJIUT
MEJIJICHHO.

Juddepenunansnyto quarnoctuky [Tl mpoBomsT ¢ Jo-
KaJM30BaHHBIM U arpecCUBHBIMU ()OpPMaMH MapoJOHTHTA
1 TapoOAOHTAIBHBIM CHHAPOMOM. CaMOCTOSATENbHBIN
runeprpoduuecknii THHrUBUT TH((HEpEeHINPYIOT C CHM-
NITOMaTH4YE€CKNM, TIPH KOTOPOM IPOLIECC COIIPOBOXKIACTCS
o0pa3oBaHMEM MapOJOHTAIBHBIX KapMaHOB U COOTBET-
CTBYIOILIEH MHTEPIIPOKCUMAJIBHOH YOBUIBIO KOCTHOM TKaHH.
AHaNM3MPYIOT U3BECTHBIC (PAKTOPBI, BHI3BIBAIOLINE THUITED-
TPOHIO IECHBI: MEIUKAMEHTHI, TOpMOHBI. PHOPO3HYIO
(opmy runepTpohuUecKoro rHHruBUTa AUPPEpeHIUPYIOT
¢ (pudpoMaTro30M JIECHBI, IPH KOTOPOM YTOJIILIAETCS U ¢
QJIBBEOJISIPHBIN OT/IEII.

B crarbe onuceiBaeTCs KIMHUYECKUI CTydail TMarHOCTUKU
1 BapuaHT JieueHust u koutposs XI'Tl, compoBoxnatomie-
rocst runeprpopuYecKuM THHIMBUTOM. B 3axiouennun
0000111eHbl UMEIOIIHECsS MEPOIPHUSITHSI TPOTOKOJIBHOTO
neuenust I'TI, KOTOpble MOTYT CIIy>)KUTb OPUEHTHPOM 0



GEORGIAN MEDICAL NEWS
No 12 (249) 2015

yCTaHOBﬂeHHX 6onee YCTKUX l'[pI/IHHI/IHOB MCHCIPKMCHTA
IAHHOTO 3a00JIEBaAHUS.

Marepuana u metoabl. Knunuueckuii ciyyai. B KIMHUKY
oOpatmiach marueHTka 23 JIeT ¢ kajno0aMu Ha HeOObIU-
HBII BUJ 1 IepopMaLivio Kpast IECHBI, PE3KOE yBEIHYCHHUE
JCCHEBbBIX Me)K3y6HI)IX COCOYKOB, UX KPOBOTOYUBOCTH U
00JIE3HEHHOCTb, 3aTPYAHSIOIINX YUCTKY 3yOOB; HEMPHST-
HbII1 3amax u30 pra. Cunraer ceds 6onpHOI 2 roza. [Ipo-
XOJIMJIa HECKOJILKO KypCOB JiedueHHst: 3P deKT mposiBisiics
B YMEHBILICHUH KPOBOTOYMBOCTH 1 00JI€3HEHHOCTH JCCHBI,
OJIHAKO HE Y/IOBJIETBOPSJ ICTETHYECKUM TPEOOBAHUSIM.
W3 conmyTcTByomux 3a0ojeBaHUil OTMEYaeT racTpur,
KOTOPBIM OOJICeT OKOJIO 2 JIET; B AaHHBI MOMEHT JKaly-
eTcsl Ha CyOBbEKTUBHOE YXYHIICHHE, K TaCTPOIHTEPOIIOTY
He oOpamasnack. [laneHTka He KypUT, HE MPUHUMAET
HUKaKuX MeaukameHToB win BAJ[ mocnennue 3 Mecsua,
He OepeMeHHa, UIMEET PerysIsIpHbIN MEHCTPYaJIbHbIHN LIUKII.
PabGoraer yunrenpHHLEH.

[Ipu 3kcTpaopaabHOM OOCICIOBAHUN BBISIBICHBI CIICTKa
YBEJIHMUCHHBIC, 00JIC3HCHHBIC TOAYCITFOCTHBIC TUM(OY3IIBI.
Bunnmble koKHbBIE U CIIU3UCTbIE TOKPOBBI M KpacHas KaliMa
ry0 - 6e3 u3MeHeHui.

[Marmentka nmeer Bce 3yObl — 28. COCTOSIHME TMTHCHBI
MOJIOCTH PTa HEYAOBIETBOPUTEIBHOE, HA YTO YKa3bIBACT
rurnenndeckuid unaexc (I'N) denoposa-Bonogkunoit —
3,5 6amnos. ' I'pun-Bepmunbona — 2 Gamna. Muageke
MHTEHCUBHOCTH KapHeca «kapuec+miaombatynaneH»
(KITY) — 6. 3ameTHBI OOMIIBHBIE MSTKHE U MUHEPAIH30-
BaHHbIC 3yOHBIE OTIIOKEHUS. 3yOHON KaMEHB JIOKAITU3YETCsI
NPEUMYIIECTBEHHO B 00J1aCTH PE31I0B HIKHEH YEITIOCTH C
SI3bIYHOI TTOBEPXHOCTH. MeK3yOHbIe KOHTAKTBI IJIOTHBIE.
Habnronarotes cyeHue 3yOHBIX YT, BECTUOYIISIPHOE T10-
noxenue 13 3yba, CKy4eHHOCTBh 3yOOB BO (pPOHTATIBHBIX
y4acTKax BEPXHEHW U HUYKHEW YeNOCTEel JIeTKOM CTeNeHU;
COOTHOLUECHUS YEI0CTEN HelTpanbHoe. 1laronornyeckoi
MOABIKHOCTHU 3yOOB He HaOIromaeTcs.

HpI/I O6CHCI[OBaHI/II/I JACCHBI BBISIBJICHBI YBCJIMYCHUC,
OTCK U sdpKasg runepemMusa Me)K3y6HI)IX COCOYKOB H
MapruHajJbHOTO Kpasi, 0COOEHHO BO (pPOHTAJIBLHOM
y4acTKe BEPXHEH YeNIOCTH, TJe COCOUYKH AOCTUTATU
1/3 nnuabl KOpOHOK. KpOBOTOYMBOCTH AECHBI BO
(GbpoHTaIBHBIX ydacTKax - 3 Oasta mo MrojajaeMany.
OO0wumii MHAEKC KPOBOTOYMBOCTH - 2,3 Oanna. [pyrue
OTAENBI CIU3UCTOH 000J0YKH pTa 6€3 M3MEHECHUH.
CnioHoOoTAeNeHue HopMalbHOE.

[TannenTka HampaBlIeHA Ha JICYCHUE C MPEABAPUTEIb-
HBIM JIMarHO30M «XPOHMYECKHUN I€HEPaJM30BaHHBIN
MapoJOHTUT» U OPTOMAHOPAMOU 6-MeCSIUHON TaBHOCTH,
Ha KOTOPOH YCTaHOBJIECHA NECTPYKIHS MEKKOPHEBBIX
neperoposiok a0 1/3 ux AnuHbl B 0061acTH PPOHTATIBHBIX
3y00B 00CHX YETIOCTEH.

© GMN

Ha ocHOBe qaHHBIX aHaMHe3a, KIMHUYECKOTO H
PEHTTEHOJIOTHYECKOT0 00CIeJOBaHNN yCTAaHOBIICH
KJIIMHUYECKUI JIMarHo3 «000CTpeHHE XPOHUUYECKOTO
reHepaJn30BaHHOTO MAPOJOHTUTA | CTENEHU TSIKECTH.
I'uneprpoduyueckuii TMHHTUBUT, TpaHyaupyoias Gopmay
no knaccudukanuu Janunaesckoro M.®. [iuTt. mo 1].
Juaruno3 B coorBerctBuu ¢ MKB-10: K05.3 Chronic
periodontitis complex; cormacHo kaaccudukaiuu Ame-
PUKAHCKON aKaJeMHUU MEePUOJOHTONOTUHU [IUT. 1O 8] -
XPOHMYECKUN FeHEPAIN30BaHHbIN IEPUOJOHTUT. Brize-
JICHBI COMYTCTBYIOLIUE Mpeapacioiaraoiue Gakropor:
CKYyYEHHOCTh 3y0OB BO ()POHTAIHHOM y4acTKe BEpXHEH
U HIDKHEH 4eF0CTel; BeAYIUH (PaKTOp — XPOHUYCCKOE
3a00JIeBaHKE KEIYIOYHO-KHIIEYHOTO TpakTa. [I[puunHoit
THIIEPTPOGHUH JECHBI TIPEIOIOKEH TUCOATAHC TTOIOBBIX
TOPMOHOB; PEKOMEHI0BaHa KOHCYJIbTAIlMsI THHEKOJIOTa-
9H/IOKPUHOJIOTa, KOTOPO MalKueHTKa npeHeoperia.

[TannenTke npoBeneHbl Y3-CKEHIUHT U MOJIUPOBKA B
COIMPOBOXKJACHUU POTOBBIX BaHHOUEK «Jluctepun». Ha-
3HAYEH KypC MECTHBIX anmiukauuit «Merporun Jlenta»
Ha 10-14 ngueii 2 pa3za B A€Hb MOCJE TUTUEHBI TOJOCTH
pra. IIpoBeqeH MHCTPYKTaX MO TUTHEeHEe, BhIOpaHa
3yOHas nacra «Splat 3enensiit uaii». [IpogemoncTpu-
poBaHa TeXHHKa YUCTKU 3y06oB Yaprepca. PexomeH-
JAlUK: OTPaHUYUTh ynorpebneHue paduHUPOBAHHBIX
YIJIEBO/IOB, MOJHOLIEHHAs! OEJIKOBasl JUEeTa C BBICOKUM
cojep)XaHUEeM OBOILEH, GPYKTOB U MOJOYHOKHCIIBIX
nponykToB. Clenyromuil BUBUT — CIycTs 7 AHEH Ans
orieHKH 3 ekTa MecTHOTO JeueHus. JlanHbie 00IIero
aHaJu3a KPOBU, MOYM M YPOBHS ITIOKO3bI KIMHUYECKHU
3HAYUMBIX OTKJIOHEHHUH He BBIABUIU. B pesynbrate
KOHCYJBTAI[MU TacTPOIHTEPOIOTa YCTAaHOBJIEH JHa-
THO3 racTpHUTa, Ha3HAYEHO COOTBETCTBYIOIEE JIEUCHUE
(racTpuT MOXeT MOAU(HUIMPOBATH BOCHAJIUTEIbHBIC
3a00JICBaHUS MTAPOIOHTA).

Pesyabrarhl 1 ux odcyxaenue. Crycts 7 qHei mociue
HayaJjia JeUeHNUs, COCTOSIHIE AECHBI HECKOIBKO YIIydIlIn-
JIOCh: OTEK U 00BEM JIECHEBBIX COCOYKOB YMEHBIIUIICS,
OHM MPHOOPETN CHHIOIIHBIA 3aCTOWHBIA LBET, BMECTO
SPKOI THNIEPEeMUH, YMEHBIINIACh KPOBOTOUUBOCTH, OJ1-
HAKO KOCMETHYECKHUN Ie(EKT U SIBICHUS THIIEPTPOPUH
octanucsk (puc. 1). B 9TOT BU3UT nanueHTKe Ha3HaYeHa
CUCTEMHasi aHTHOMOTHKOTEpAIus a3UTPOMHUIIMHOM - 500
Mr | pa3 B ieHb, B T€UeHUE 7 AHE.

Cnyctst 5 nHell manueHTKa oOparuiach ¢ xanodamu
Ha 00pa3oBaHHE TEMHOrO HajeTa Ha 3y0ax, KOTOPbIH
HE CUMIAJICS NPU OOBIYHON YUCTKE, OJHAKO OTMETHIIA
3HAYUTENBHBIN MOJIOKUTEIbHBIA 3(P(PEKT CO CTOPOHBI
JICCHBI - MCue3HOBeHue rurneprpoduu (puc. 2,3).

'l ®enopoa-Bonmoakuuoii coctaBui 3,3 6asia; TeMHbBIH

3yOHOW HanéT uaeHTHULIUpPOBaH Kak Haner [Ipuctin,
BCJIC/ICTBHE U3MEHEHUSI TPOQUIIST MECTHOI MUKPOQIOPEI
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moJ| BiIMsiHUEM aHTHOWoTukoTepanuu. [nyouna I1K co-
CTaBJIsLIa 10 3 MM, 3yOHO# KaMEHb, PELIECCHSI IECHBI, KPO-
BOTOYHBOCTH - OTCYTCTBYIOT; MAMUIIPHO-MapTUHAIBLHO-
anbBeosspHblid nHaeke (PMA) - 28%. UepHslii HaneT uiu
Hastet [IpucTin onucaH Kak TeMHasl TIOJI0Ca WK MPEPhI-
BHCTAasl KPam4aToCTh B IPHUIIICCUHON TPEeTH 3y0a. XOTs ero
STHUOJIOTHUSI SIBJSICTCSI [TPEAMETOM JUCKYCCHHA, OOJTBITHHCTBO
aBTOPOB TOATBEPIKIAAIOT KOPPEIISALIUI0 MEKIY HATUIUCM
9TOr0 HajieTa ¥ HU3KUM ypOBHEM Kapueca. MUKpPO-
¢dopa, TOMUHUPYIOIIAst B 3yOHBIX OTIIOKEHUSX ITOTO
Tuma - Actinomyces spp. UMeeT HU3KHI KapheCOTeHHBIN

a

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSISHMNZIKL M 5SJIRNGN6M LNSLRI6N

noteHnuan. IIpeanonoxuTensHo, xene30, Melb U COeu-
HEHHMsI cepbl 00YCIIaBIMBAIOT TEMHBIN IIBET STOTO HaJeTa.
VY nanueHToB ¢ YepHBIM HAJIETOM, CIIFOHA MMEET BBICOKYIO
KOHIICHTPAIMIO KaJIbIHs 1 OydepHyto eMkocTh [ 18].

Ha ocHOBe JaHHBIX KIMHUYECKOTO 00ciieqoBaHUs, B
JaHHBII BU3UT yCTAHOBJIEH AUATHO3 «XPOHUUYECKUH
reHepaInu30BaHHBIM MapofOHTUT | cTemeHu TsHKeCTH,
peMuccus». JleueHne a3UTPOMHUIIMHOM MPOJJICHO Ha 3
Mecsna B CyOKMIMHIOBBIX 103ax (500 mr - 1 pa3 B He-
JIeTTto - 3 Mecsia) C 1eIbl0 MPUOCTAHOBICHHS KOCTHOM

i

6 pes

Puc. 3. Cpasnumenvras knunuxa:a), 8) — nocie Hedenu Mecmuozo npumenenus « Mempoaun /lenmay,
0), 2) — uepes Hedemno leueHUss A3UMPOMUYUHOM
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nectpykuuu [2,4]. [TanueHTKe CHAMN HAJET, TOBTOPHO
MPOUHCTPYKTUPOBAJIU 110 TUTHEHe. B paMkax qucnaHce-
pHU3aliy HA3HAUEH BU3UT CITyCTS 3 Mecsla st KOHTPOJIs
HapoJOHTONIOIMUECKOT0 CTaryca U IMOJJepKUBAIOIICH
HapoJOHTATIbHOHU Tepanuu. PekoMeHJ0BaHO HaOMOICHE
y TacTPOIHTEPOJIOTA.

KnroueBbIM MOMEHTOM JJIsSI YCIEIIHOTO JICUCHUS SAB-
JseTcs MOCTaHOBKA MPpaBUIBHOTO AuarHosa. K unciy
00BLEKTUBHLIX KIMHUYECKUX MMOKa3areieil, Hauboiee
TOYHO XapaKTEepU3YIOUIUX MapOJOHTAIbHBIN cTaTyC,
otHocsATcs: PMA, npo0a Ha KpOBOTOUHBOCTD, TIIyOHHA
naponoHTanbHoro kapmana (IIK), mokasarens yobuin
kocTHOi TkaHM (YKT) m moTeps snmuTeanasbHOTO
npukpemenus (I1311) [1]. [Ipn neGonbmoun 1911 y
HalMEeHTa MOTYT OBITh Pa3JIMUHbIC BAPUAHTHI Ty OUHBI
[1K 3a cuer oTreka WK runepTpopun MapruHaIbLHON
necHbl. [IpuHUMas 3a OCHOBHOW KpUTepUil TyOuHY
ITK, Bpau ornieHuBaeT Ts’kecTh [T 10CTaTOUHO BBICOKO.
B aToii e cutyanuu npu [ crenenn XI'TI, ocobenHo y
MOJIOABIX JTHIL, nuarHoctuka [1311 Tpedyet HanpaBicH-
HOTO CKpMHHUHTa (OpTOmMaHopaMa) Kak B ONMHCAaHHOM
KJIMHUYECKOM OTYeTe.

[IpuunHb! rUnepTpodUM 1eCeH aHAITU3UPYIOT HAa OCHO-
BaHUU JAHHBIX aHAMHe3a O IMpUEMe MEJAMKAMEHTOB,
TOPMOHAJIBHBIX KOHTPAIENTHBOB, SHJOKPUHHBIX 3200-
JIeBaHUSX, nuadere, 3a00ICBaHUAX KPOBH.

Menemxment nanuenrta ¢ XI'Il coctout u3 aHTu-
OakTepHaNbHOM, MECTHOW MapoJOHTAIbHON Teparuu
(MpOTOKONBI MpeAnaraioT €le U XUPYPTUUECKYIo
NJIACTUKY JIECHBI), MEKAUCIUIINHAPHOTO JICUCHUS U
MIOKM3HEHHOU MOAAEPKUBAIOLIECH MapOJOHTAIbHOU
Tepanuu.

Omuomponnasn ¢paza mepanuu. KoncepBarupHas ma-
pOJOHTAJIbHASI Tepamusi COCTABIACT MEPBYIO JIMHHUIO
JICUCHHUsI ITPU BOCHAIHUTENbHBIX 3a00JIEBaAHUIX T1a-
pononTta. Ilpu I crenenu XI'TI u HeGonbIIONH yOBLIH
KOCTHOI TKaHM BO3MOYKHO JIeYeHHE 0e3 XUPYPTrUIeCKUX
BMEIIATENIBCTB C MECTHBIM MJIM CUCTEMHBIM IpUMEHE-
HUEM aHTHOMOTHUKOB B JIONOJHEHUE K MEXaHUYECKOM
tTepanuu. JledeHHe NOKHO HAYMHATHCS C KOHTPOJIS
UM yCTPAHEHUsI dTHOJOTUUYECKON 3yOHOW ONSIIKH U
CHOCOOCTBYIOLIUX €€ pa3BUTHIO (GakTopoB. MexaHu-
YECKUH KOHTPOJIb 3yOHOU OJSALIKM AOCTHIAOT MyTEM
UHCTPYKTaxka, 00y4eHHUs MamnueHTa, JeMOHCTpaluu
TEXHUK YUCTKH 3y0OB, MCIONB30BaHUS (PIOCCOB WIIH
JPYTUX HHTEPACHTAIBHBIX cpeacTs. [lanuenTty Ha3Haua-
10T JononHuTenbHO 0,12% nnn 0,2% XI0prekcuuH 1s
POTOBBIX MOJIOCKAHUH C LIETbI0 XUMHUUECKOTO KOHTPOJIS
3yOHO# Ousimiku. HAMBUAYalbHO TONOUPAIOT 3yOHbBIE
nacTtel ¢ TOpUIAMHU, AaHTUCENTHKAMHU, TPOTUBOBOC-
NaJIUTEIbHBIMU WM CHHIKAIOIIMMHU YyBCTBUTEIBHOCTD
3y0OB areHTamH.

© GMN

Mexanuueckast anmumuxpobnas mepanusi. [Tpodeccuo-
HaJbHas TUTHEHA M CHsATHE 3yOHBIX oTnoxenuit (C30)
YCTpaHsI0T MUKpOOHYI0 Harpy3ky B 1K u ocymiectsisi-
IOTCSI JIByMsI OCHOBHBIMH CITOCO0aMU: TTOKBAIPAHTHO, B
TEYEHHE JIByX HeJlesIb WK 3a oJuH Bu3uT. O0a criocoba
JUTSI TTALIMEHTA UMEIOT OINHAKOBYIO d((EKTUBHOCTD 11O
KIMHUYECKUM Mapamerpam. V3BecTeH ele oAauH MOJ-
X0 K MEXaHUYCCKOW OJTHOMOMEHTHOM JEe3UH(EKIIUU
MOJIOCTHU pTa, pa3paboranubiii Quirynen et al. [1IuT. mo
16], KOTOPBIN MPUBOIUT K YIYUIIEHHBIM KINHUYECKUM
1 MUKpOOHOIOTHYeCKUM (P PeKTaM npu paHHUX popmax
napoaoHTHTa (110 35 J€T) MO0 CpaBHEHUIO C TTOKBAAPAHT-
HeiM C30. MeToa mpefamosaraeT MOJHYIO POTOBYIO
nesuH(eKnonnyto tepanuio (C30, moaupoBKa; YUCTKA
sa3bIka 1% XJIOPreKCHINHOM B Te€4eHHe | MMH.; Mojo-
ckanus pra 0,2% XJIOPreKCUANHOM 2 MUH.; UPPUTAIUI
1K 1% XJTOpPreKCUANHOM ); IPOBOAUTCS B 2 TIOCEIICHUS
B TeueHue 24 4acos.

Domoounamuveckas mepanus u iazep UCIBITAHBl B
Ka4yeCTBE JOMOJHCHUS K MEXaHHUECKOW Teparmuu st
nojaBieHust naToreHusix Oaktepuit B IIK. ®doTonuna-
MHUYECKasl TePaIus MoKa3ana KIMHUISCKUE Pe3yIbTaThl,
nono6usie mpu C30 ¢ mpodeccroHanbHON TUTUEHON U
o6pabotkoit kopueit mpu XI'TI. [IpuMenenne 1uoIHOTO
Jazepa UMeeT JYUIIUi KIMHUYECKUH U MUKPOOHOII0-
rudeckuil 3h(HEKThl MPU UCIOAB30BAHUH B COUCTAHUU

c C30.

Opeanusayus pe2yisipHulX 6U3UNOE WIH OUCHAHCEPHOE
Hab00eHue NAUCHTA KAKIYI0 HEICTF0 HEOOX0TUMBI
0COOCHHO Ha paHHUX JTamnax Je4yeHHUs I ompeje-
neHust 3GPEKTUBHOCTH UHIAWBUAYAIbHONH THTHEHBI
MOJIOCTH PTa M OICHKU PCAKIIMU HAa KOHCEPBATHBHYIO
Teparuio.

Aumumuxpobnas (xumuueckas) mepanus 8 MeHeo-
arcmenme XI'T1. MecTHOE TPUMEHEHNE aHTUMHUKPOOHBIX
areHTOB U UX JIOKaJbHasl JOCTABKa SIBISETCS BAPUAHTOM
JiedeHns, 0COOCHHO €Clii Yy MaIfieHTa UMEIOTCS JIoKa-
JIN30BaHHBIC YYaCTKH C 3KccymaToM U riyookue [IK,
KOTOpbIE HE OTBEYAIOT HAa MEXAaHUYECKYIO TEparuio H
KOTJla MPOIeCC HAXOMUTCS B COCTOSSHUM PEMHCCHUU.
MecTHOE TIPUMEHECHHE MPErapaToB 00€CICUNBACT BbI-
COKYIO JIOKaJbHYI0 KOHIIeHTpanuio. Kpome Toro, 3Tot
BapUaHT - €IMHCTBEHHBIH /IS MAIIMEHTOB, CTPAIAIOIINX
HEIMEPECHOCUMOCTHIO CUCTEMHBIX aHTHOUOTHKOB. B mo-
cleHee BpeMs BelyTcesl pa3paboTKH MaTPUKCOB, KOTO-
phIE MO3BOJIAT MEJICHHO U IJTUTEILHO BEICBOOOXKIATH U
MOJICPKUBATH KOHIICHTPAI[MK AHTUMUKPOOHBIX arCHTOB
MecTHO. Perrenue 00 UCMOIB30BaHNU ATUX MPEMapaToB
3aBUCUT OT WHIMBUIAYaJIbHOU KJIMHUYECKON OIEHKH,
(hasel JIcUCHMS, IPEAMOYTCHAN MMAIMCHTA.

Ponv cucmemnoti mepanuu 6 n1evenuu 2eneparu306aHHO20
napodonmuma. V3BecTHa Tepanepruueckas dpdexrus-
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HOCTbh MHOTHX aHTUOMOTHKOB ¥ MX KOMOMHAIIMH TIpH Jieue-
nun oboctpennst XI'TI. CucreMHbIi TpreM aHTHOMOTHKOB
B conpoBokieHnH 1 6e3 C30 n/unm Xupypradeckux Me-
ponpuUATHI 00ecneYnBaeT JyqIni KInHIYeCKU 2 dexT
10 CPAaBHEHUIO C UCKITIOUUTENILHO MECTHOM MEXaHUUECKOM
Tepanwueii [6,9,13].

A3UTPOMUIINH HMEET COOTBETCBYIOLINI aHTUTUMHUKPOO-
HBIH CIEKTpP: YMEHbIIAET YHCIECHHOCTh HIECTH BUIOB
MapoJOHTONATOTEHHBIX OaKTepHil, mpeaynpexaaeT
TpaH3uTOpHYIO0 OakTepuemuto B 80% cmyuaes [13,14].
WccnenoBanus GpapMakOKMHETHKH a3UTPOMHIIMHA BhISI-
BMJIH, YTO B KPEBUKYJISIPHOH KUJIKOCTH €ro KOHIIEHTpa-
LUS1 IPEBBIIIAET CHIBOPOTOYHYIO, SIBIISIETCSI CTA0MIIBHOM
U TIPEBBIIIAET MUHUMAJIBHYIO WHTHOUPYIOMIYIO KOH-
LEHTPAIUIO JJIsl OCHOBHBIX MapojoHTonartoreson [10].
Panee mokaszaHo, 4TO IIPH TSHKEIOM reHepaJIu30BaHHOM
MapOJAOHTHTE Ha (POHE MIIOXO KOHTPOJIHUPYEMOro quadera
C TUIepILIa3uel IeCHbI BCIIeICTBHE IIpUeMa OokaTopa
KaJIbIIUEBbIX KaHAJIOB, d((EeKT a3suTPOMHIIMHA B CO-
YETAHUHU C KOHCEPBATHBHBIM IapOJAOHTOJIOTHYECKUM
JIeYeHUEM MPUBOAUT K MCUYE3HOBEHHUIO THIIEPILIA3UU
crycts 8 mecsries [9].

ABropamu [2,4] kIMHHYECKH MoATBepxkAeHa dpdex-
TUBHOCTh aJBIOBAHTHOW Tepamuu a3uTPOMHUIIMHOM
npu sedenuu XI'TI. ITposioHrupoBaHHOE NpPUMEHEHUE
A3UTPOMUIIMHA B CYOKHJIMHTOBBIX KOHIICHTPAIUAX OT
12 Henenb M0 roja peanu3yeT MPOTHBOBOCHIATUTENb-
HbII, aHTUJECTPYKTUBHBIM U UMMYHOMOIYJIUPYIOLINM
93¢ deKThI, BIMsIST HA TPOAYKIUIO TUTOKUHOB, H3MEHSISI
(byHKIMU TOTUMOP(HOSICPHBIX KIETOK, IIPE0TBpaIias
Ype3MEepHOE BOCTIAJICHUE 1 CBSI3aHHOE C HUM MOBPEXKIe-
Hue TkaHei [5,10,14]. A3uTpoMuIIUH KpaifHe peIko 1aeT
OCJIOKHEHHUA MIPHU JUTUTEITFHOM HCITOJIb30BaHUN (6 MeC. U
JIOJIbIIIE), @ yacToTa ajuiepruii cocrasiset 0,1% [14,17].
JlucOmos u cBsi3aHHBIC OCJIIOXKHEHUSI HE Pa3BUBAIOTCS,
MTOCKOJIBKY a3UTPOMHUILIMH HE BIHAET HAa HOPMAlbHYIO
MHUKpOQIIOPY KHUIIEYHHKA, KOHICHTPHUPYSICh B O4arax
Bocnanenus [10,15].

Xupypeuueckoe neuenue IPOBORUTCS NPU TUIepTpodhun
necHbl pu XI'TI B TSOKENBIX Cllydasix U B CIydasiX OTCYT-
ctBUs 9Q(HeKTa OT MECTHBIX aHTUCETITHYECKHUX U CKIIEPO-
3UPYIOLIUX CPEACTB.

Ponb noodeporcusarowett mepanuu 6 menedscmenme X1 11.
Perynsaphas noaaepKuBaronas NapogoHTaIbHAsI TePATUS
(IITIT) mocToBEepHO yMEHBIIAET PHCK MOTepU 3yOOB, Ha-
YHHAETCS BCKOPE IMOCJIE aKTUBHOTO JICUYCHHS W MPOAOJI-
xaetcs nmoxusHeHHo [11]. Yactora IIIIT 3aBucutr ot uH-
JIMBHyaJIbHOM peakiiy Ha JIeYeHUe U JPYTrux (HakTopos,
OJTHAKO peke, UeM IIPU arpecCUBHOM mapopoHtute. [lpu
MOSBJICHUH MEPBOTO KIMHHYECKOTO MPU3HAKa PElUanBa
XT'II — KpOBOTOYMBOCTH CIEAYET HAYMHATh JICUEHUE U
MOHUTOPHHT JI0 €€ UCUE3HOBEHHUS.
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MesicoucyunaunapHulii LOOX00 K peuieHuro ICMemuiecKuy,
DYHKYUOHATILHBIX U, BOZMONCHO, NCUXOIOSUYECKUX Npodiem
npu XI'T1. JIns HEKOTOPBIX MAIIMEHTOB HEOOXOTUMBI OPTO-
JIOHTUYECKOE JICYEHHE C COIYTCTBYIOUIMM MapOJOHTAb-
HBIM MOHHUTOPHHIOM M OPTOMEAMYCCKON peadriuTamnueit
C BO3MOKHBIM HCIIOJIb30BAHUEM HMIUIAHTOB, a TaKkKe
TICHXOJIOTUYECKasl MOIEPIKKA.

Jlpyeue memoowi r1ewenust u Oyoyujue meHoeHyuu 8 00nacmu
meneoxncmenma XI'T1. TlonaBneHne yCUICHHBIX PEaKIHii
60JIBbHOTO, BOCCTAHOBIJICHHE OallaHCa MIIN PeryIMPOBAHUS
HapyIIEHHBIX IMTOKUHOBBIX CETEH NN IEePEKITFOYCHHUE M-
myHHOro oTBeTa ¢ Th1 Ha Th2 (mpoTHBOBOCTIANHUTENBHBIH
W 3aIUTHBIA TYMOPaJIbHBIN) MOXKET NPEOTBPATUT MTPO-
rpeccupoBaHue 3adoseBanus. Bmelnarenscrsa, HanpumMep,
B BHJIC PELIENITOP-OMOCPEIOBAHHOTO aHTAarOHU3Ma MOTJIH
OBl peryIMpoBaTh KOMIUIEKC IATOKHHOBBIX B3aUMOCBSI3EH,
OTpPaHNUYMBAsI TEM CaMBIM COITyTCTBYIOIINE MOBPEXK/Ie-
HUsI B ovarax BocnaneHus. OJHaKo, BBUAY OTPOMHOTO
KOJIMYECTBA MMOTEHIIMAIBHBIX aHTUTEHOB, KOTOPHIE MOTYT
BJIMSITH Ha CJIE/ICTBHS TaKUX BMEIIATENILCTB, BPSI JI Ta-
Kasi IMMYHOMOJIYJISILIUSI CTaHET KIMHUYECKOH PYTHHOMW B
onmvxaiiiee Bpemst [7].

3akaioyenue. HecMOTpst Ha BBICOKYIO paclpoCTpaHEH-
HocTb XI'TI, ero akTUBHOE JIeUEHNE YACTO HAUUHAIOT IIPU
BBIpKEHHOU IeCTPYKIMK U toTepe kocTHo# Tkanu (11-111
CTeNeHb TsKecTH). 3a mocneauue 10 yeT nmpakTuyeckas
CTOMATOJIOTHSI OTKa3aJlaCh OT TEOPUH ATHOJIOTHYECKOTO
«HEpBHU3May» IO MOBOJY XPOHUYECKOTO MapOAOHTHTA U
NpU3Haja BeAyIuM HakTopoM MUKpOOHYI0 OnoruieHKy. B
HaCTosIIee BpeMs ITHOTPOITHAS aHTUMUKPOOHAs Tepamnus
SBIETCS 9PPEKTUBHBIM CIIOCOOOM KOHTPOJISI MUKPOOHOH
OMOIUIEHKH ¥ UMEET CONMIHYI0 J0Ka3aTelbHy 0a3y.
IIpuMeHeHne 3THOTPOIHON Tepauy B BUJIE CUCTEMHOIO
preMa a3UTPOMUIIMHA ITPU CBOCBPEMEHHOM JICUCHHH T1a-
POMOHTHTA HA PAHHUX 3Tamax JECTPYKIMH TEOPETHUCCKU
MOXKET YMEHBIINTh PACTIPOCTPAHEHHOCTb TSKEIBIX (HOpM
3a00JeBaHUS U IPEAOTBPATUTH BOSHUKHOBEHHE OCIIOKHE-
HU B Oy/IyIeMm.
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SUMMARY

CHRONIC PERIODONTITIS WITH SYMPTOMATIC HYPERTROPHIC GINGIVITIS:
CASE REPORT AND REVIEW OF THE LITERATURE

Shinkevich V., Udaltsova K., Pisarenko E., Kolomiets S., Khmil T.

State Higher School of Ukraine “Ukrainian Medical Stomatological Academy”,
Department of Postgraduate Education for Dentists, Poltava, Ukraine

Gingivitis in traditional national dentistry referred to
independent diseases or symptomatic condition in perio-
dontitis and classified morphologically. The diagnostic
features of the diseases are characteristic, but the clinical
presentation of symptomatic gingivitis and patterns of
bone destructions may vary between patients. Successful
treatment of the disease depends from proper diagnosis and
advanced disease stages, but for symptomatic gingivitis
that accompanying chronic periodontitis, protocols include
surgical excision. Despite of the high prevalence of chronic
generalized periodontitis, its active treatment often start in
severe destruction and bone loss (2-3 stage severity). To-
day etiotropic antimicrobial therapy is real way to control

© GMN

microbial biofilm and has solid evidence base. Applying of
etiotropic antimicrobial therapy as systemic azithromycin
with timely treatment of mild to moderate periodontal and
bone destruction may reduce severe periodontitis incidence
of and treatment-related complications in the future. This
paper attempts to describe the clinical diagnostic features
and the current treatment options along with a suggested
protocol for comprehensive management of chronic gen-
eralized periodontitis and hypertrophic gingivitis patient
with case reports and a brief review.

Keywords: generalized periodontitis, hypertrophic gingi-
vitis, treatment options, azithromycin.
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PE3IOME

CUMIITOMATUYECKHUN T'MIEPTPO®UYEC-
KNI THHTUBUT ITPU XPOHUYECKOM IIAPO-
JOHTHUTE: KIUHUYECKHWM CIYYAU U OB30P
JINTEPATYPBI

IIunkeBuy B.U., Ynaasuosa K.A., [Iucapenxo E.A.,
Konomuen C.B., Xmuap T.A.

Buicwee cocyoapcmeennoe yuebnoe sasedenue Ykpaunvl
«Ykpaunckas meouyunckas cmomamono2uieckas akaoe-
MUz, Kageopa nocieouniomMHo20 0opa3oeanus epayeli-
cmomamonozoe, Ilonmasa, Ykpauna

I'MHIUBUTHI pacCMaTPHUBAIOT KAK CAMOCTOSITEIIbHBIC NITH
CHMIITOMaTH4YECKHE 3a00JIeBaHUs MPH MAPOJAOHTHUTE
1 KIacCHPUIUPYIOT Mopdosorndecku. Jnarnocruka
THHTUBUTOB M MapPOJOHTHTA XOPOIIO U3BECTHA, OHAKO
KIIMHUKA CHMIITOMAaTHYECKUX THHTUBUTOB IIPU TApOJIOH-
THUTE W TIOPaK€HUE KOCTHON TKAHM OTINYAIOTCS CPEIu
MallMEHTOB. YCIIEX JICYEHHs 3aBHCUT OT NPaBUIBHOMN
IUATHOCTUKY U cTaguu 3a0oneBanus. [ runeprpodu-
YECKOTO TMHTUBHUTA, COMPOBOKJAIOIIET0 TapOAOHTHT,
MIPOTOKOJIBI IPEAYCMATPHUBAIOT XUPYPrUIECKOE Hcce-
yeHne. HecMOTps Ha BBICOKYIO pacIpOCTPaHEHHOCTD
XPOHHUYECKOT0 TeHEPATN30BaHHOTO MAPOJOHTHUTA, €TO
AKTHBHOE JICYCHHNE YaCTO HAYMHAIOT IIPH BEIPAKEHHOH
nectpykiun u norepe koctHoi Tkauu (lI-11l ctemens
TspKecTH). Ha ceromHsAmHUi JeHb STHOTPOITHAS aHTH-
MHKpPOOHAas Tepamus SBISETCS PEeaTbHBIM CIIOCOOOM
KOHTPOJIS MUKPOOHOH OMOTIIICHKH M UMEET COJTHIHYTO
IoKa3zaTenbHyIo 0a3y. [[puMeHeHne STHOTPOITHOH Te-
pamnuy B BUJE CHCTEMHOTO NTpHEMa a3UTPOMHUIINHA TTPU
CBOCBPEMEHHOM JICUCHNH MAapOAOHTUTA HA PAHHUX
JTanax AeCTPYKINH TEOPETUUECKH MOKET YMEHBIINTh
pacmpoCcTpaHEHHOCTH TSKENBIX (opM 3a00TeBaHUSA
U MPEAOTBPATHTh BO3HUKHOBEHHE OCIOXKHEHHUH B
Oymymem.

B craTtee mpezacTaBieH KpaTKuil 0030p MO BOMIpOCY U
OTHCaH KIMHUYECKUH ClTydail AMATHOCTUKHU M BapUAHT
JICUEHUS ¥ KOHTPOJISI XPOHUYIECKOTO TeHEPATN30BaHHO-
rO MapoJOHTHUTA, COYETAHHOTO C THNEpPTpoduuecKumM
THHTUBUTOM.
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MNOJIMMOP®U3M GIn27Glu 'EHA B -AIPEHOPELEIITOPOB
Y BOJIbHBIX MITEMHUYECKOU BOJIE3HBIO CEPALA
KAK ®AKTOP PA3BUTUSA U IPOI'PECCUPOBAHUSA O KUPEHUSA

KanbixoBa O.U., KpaBuyn ILI., Peinauna H.I'., Taéuconus T.H., MoJsorsirun JI.T.

Xapvro6ckuil HAYUOHATbHBIL MEOUYUHCKULL YHUSEpcumem, kageopa sHympeHnuei meouyurvt No2
U KAUHUYECKOU UMMYHOLO2UU U alliep2oniocul, Ykpauna

3HaueHUE 0XKUPCHUS KaK (pakTopa pUCKa Pa3BUTHS
cepaeyHo-cocynucThix 3aboneBanuii (CC3) B mocnenHee
BpEMsI 3HAYUTEIILHO BO3POCIIO, TaK KaK PacHpOCTPaHCH-
HOCTb O)KUPEHUSI B MHPOBO# IMOMYJISAIMH YBEINYHIACE, a
OXHpEHHE y OOJIbHBIX HIIEMHYCCKON OOJIC3HBIO cepia
(MBC) criocobCcTBYyET €e MpOorpecCHpOBaHUIO U MOBHIIIIC-
HuUto cMeptHocTH [1,2].

B nocneaHue roasl akTUBHO BEIYTCS UCCIIEAOBAHUS Te-
HeTHUYeCKoH nmpeapacnonokeHHocTH kK CC3 1 0)KUPEHUIo,
BBISIBJIEHO MHOYKECTBO TTOJIMMOP(HHU3MOB, IIPETEH Ty FOLIHX
Ha pojib reHeTuueckux Mapkepos [10]. OqHaxo moaydeH-
HbIE JIaHHBIE NTPOTHBOPEYMBHI U TPEOYIOT AaTbHEUIINX
YTOUHEHUH B Ka’KJJOM KOHKPETHOM CIIydae.

Llenbto HCCIIeIOBAHNS SIBIIOCH H3YYEHUE MOTUMOphH3Ma
GIn27Glu rena B,-aapeHOPENENTOPOB KaK BO3MOXKHOIO
(akTopa naroreHesa OKHUPEHHs y GOIbHBIX HIIEMHYECKO
00JIe3HBI0 Ccep/La.

Marepuan u MeToAbl. B 1ensx ucciegoBanus npo-
BEJIEHO KOMILIEKCHOe oOcienoBanue 337 OOIBHBIX
nmemudeckoi 6onesnrto cepaua (MbC), naxonus-
LIUXCS Ha JICUEHUU B KapJHOJOTHYECKOM OTJEJICHUN
KoMMyHanbHOr0o yupexJIeHUS OXPaHbl 30POBbS
XapbKOBCKOW TOPOACKON KIMHUYECCKOU OOJIBHUIIBI
Ne27, xoropas siBisieTcsi 6a30BBIM JIEYEOHBIM yUpex/ie-
HUeM Kadeapbl BHYTpEeHHEH Mequuuabl No2 1 KITMHU-
YeCKOM HMMYHOJIOTHH U aJIePToNoruu XapbKoBCKOTO
HallMOHAJIBHOIO0 MEIMIMHCKOr0 yHHUBepcutera M3
VYkpaunsl. bonsasie UBC Oblmn pacupeneneHsl Ha
JIB€ TPYIIBI B 3aBUCUMOCTHU OT HAJUUYUS OKUPECHUS:
niepBas rpymnmna — 6osibHbie UBC ¢ HOpMasibHOH Maccoit
tena (n=115), Bropas rpynna — nanuentsl ¢ UbC u
oxxupenueM (n=222). KoHTponIbHYy!0 rpynny cocTaBu-
1 35 MpakTUYECKHU 310POBBIX Jtoeil. ['pymnmbl ObLIH
CONOCTAaBUMBI 110 BO3pacTy u moiy. B uccienosanue
He BKJIIOYaU OOJIBHBIX C TSKEJIOW COIYTCTBYIOIIEH
MaTOJOTUeN OPraHOB JbIXaHUs, MUIIEBAPEHUS, TOYEK
U OHKOJIOTHYECKUMH 3a00JIeBaHUSIMHU.

JUist XapaKkTepUCTUKN OKUPEHUS ONPEAesuICS MHICKC
Maccel Tena (MUMT) (unpexc Ketne), koTopslil paccuu-
ThIBaIH 110 (popmyie: Bec (Kr)/poct (M?). Beem GoibHBIM
MIPOBOJIMIIN OOIIME KIMHUYECKHE ¥ MHCTPYMEHTAJIbHBIE
oOcnenoBanus. McciienoBanue ajuiebHOTO TOJIMMOP-
¢usma GIn27Glu rena B,-aspeHopenenTopoB MPOBOIMIH
METOJIOM TIOJIMMEPA3HON IICTTHOM PEaKIUuu C IEKTPOPo-
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peTUYECKOll eTeKIel pe3ysbTaToB ¢ UCIHOJIb30BaHUEM
HabopoB peaktuBoB «SNP-DKCIIPECC» npowusBoacTsa
00O HII® «JIutex» (PD).

Boinenenne JIHK u3 nenbHON KpOBU BBIOJIHSIU C IO-
Molslo pearenta «JJHK-akcnpecc-kpoBb» Ipou3BoAcTBa
OO0OO HII®D «JIutex» (PD) B COOTBETCTBUM C HHCTPYKIIU-
eil. Ha nmocnenyromux 3Tanax UCClI€0BaHUS IPOBOMIN
ammndukanuio nocieposarensHocteit JIHK in vitro ¢
HCIIOJIb30BAHUEM OJIMTOHYKJICOTUTHBIX TPAaiiMEpPOB, SHAOHY-
KJIeas3bl PECTPUKLINN M TepMOCTa0MIIbHYI0 Tag-Toimnmepasy
OO0 HII® «JIntex» (PD). [IpaBuiabHOCTD pactipeieseHust
4aCcTOT F€HOTUIIOB ONPEAETIach COOTBETCTBHEM PaBHO-
Becus Xapau-Baiin6epra (pi?+2 pipj + pj?> = 1). Comiacuo
XeJIbCUHKCKON JIeKJIapanyy, Bce MalueHThl IpouHQop-
MHUPOBAHbI O NMPOBEACHUU KIMHUYECKOTO HCCIEJOBAHUS
U TIOJIy4eHO COIVIacHe Ha OIpeAeseHue MmoauMophusma
HCCIIelyeMOTO T'eHa.

CraTucTuyeckyo oOpabOTKy MOJYy4YEHHBIX JaHHBIX
MPOBOJIMIIN C IPUMEHEHHEM MaKeTa CTATHCTUYECKUX
nporpamm «Statistica 8,0» (StatSoft Inc, CIILA),
Microsoft Office Exel-2003. Jlns cpaBHeHus pacupe-
JIeJICHUS YaCTOT aJliesieil U TeHOTHIIOB MKy IpyIia-
MU ucrosb3oBanu kpurepuu x? [lupcona u @uuiepa.
Jlns omnpeneneHus OTHOCUTEIBHOTO PUCKA Pa3BUTHS
3a00JIeBaHUsI PACCUYMTHIBAIM OTHOIICHHE LIAHCOB
(OLI). Kak oTcyTcTBUE accoUMallMi pacCMaTpUBallu
OIll=1; kak MOJIO)KUTEJIbHYIO accoluanuio (npeapac-
nojioxeHHocTh) — OIII>1; kak oTpuIlaTeIBbHYIO acco-
[MAaIMIO aJlJIelisl WIM FeHOTHUIa ¢ 3a0oJieBaHUEM (HU3-
KUl puck pasButusi 3aboneBanus) cunranu OLI<I.
Josepurensusiii unTepsain (JJ1) npencrasnser codboi
MHTEpBaJ 3HaYEHUH, B IIpejiesiaXx KOTOPOro ¢ BEPOsIT-
HOCTBIO 95% Haxogutcs oxupaemoe 3HaueHue OIII.
Jlns Bcex BUJIOB aHAJW3a CTAaTUCTUYECKU 3HAYUMBIM
cuutaynu p<0,05.

PesysbTarsl 1 ux 06cy:xaenue. CornacHo pesynbraTaM
MPOBEJIECHHOTO HCCIIEOBAHUS, PA3BUTHE OKUPECHHS Y
oonpabIX UBC cBsizano ¢ renom G (OILI=0,36, 95%
JAN=[0,19-0,67], ¥2=10,9; p<0,05) u G/G reHoTHIIOM
(O11=2,8, 95% AN=[1,5-5,2], x2=10,8; p<0,05) mosu-
mop¢pusma GIn27Glu rena B-agpeHopenenTopos, Kpome
TOTO, MOJIyYEHHbIE JaHHBIE TOJTBEPKACHBI pe3yJibTaTa-
MU KOPPEJSIIIMOHHOTO aHann3a: aiwiens G u renorun G/G
HUMENH JIOCTOBEPHBIE KOppeNsiuoHHbie ¢Bsi3u ¢ UMT
(r=0,71; p<0,05) u (r=0,72; p<0,05) (tabmuua 1).
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Tabnuya 1. 3nauenue annens Glu (G) u eenomuna G/G GIn27Glu 2ena f,-adpenopeyenmopos
6 passumuu odxcupenus y 6onvrvix UBC

I'eneTnueckue Mapkepsbl

Ol (95% JIH)

Annens Glu (G)

0,36 (0,19-0,67)

v?=10,9; p<0,05

2,8 (1,5-5,2)

I'enorun G/G

v*=10,8; p<0,05

Tabnuya 2. Yacmoma eviaeienus annenetl u 2eHOMUNOE 2ena f,-aopenopeyenmopos
6 sasucumocmu om UMT y 6onvnvix HBC u oxcupenuem

I moarpynna -
oxxupenne | ct.

(n=80)

TI'eneTnyeckne Mmapkepbl

II noarpynna -
o:xxupenue Il ct.
(n=71)

III noarpynna -
o:xxupenue 11 ct.
(n=71)

Anens Gln (C) 31 (38,75%) 20 (28,17%) 13 (18,31%)
Amrens Glu (G) 49 (61,25%) 51 (71,83%)* 58 (81,69%)*#
Tenornn Gln/Glu (C/G) 31 (38,75%) 23 (32,39%) 20 (28,17%)
Tenotnn GIn/Gln (C/C) 29 (36,25%) 25 (35,22%) 22 (30,98%)
Tenotun Glu/Glu (G/G) 20 (25%) 23 (32,39%)* 29 (40,85%)*#

npumeuanue: * — 0ocmoseprnocmo pasmuuuil ¢ I epynnoi (p <0,05);
# — docmosepnocmo paznuyuii co 11 epynnoii (p<0,05)

PacnipoctpaneHHOCTD ajuienell ¥ TeHOTUIIOB B KOHTPOJIb-
HOM TpyImme mMmena ciuenyromuid xapakrep: amiens Gln
(C) BcTpeuancs pexe, yem amens Glu (G) (n=16, gro co-
craBwiio 45,71% npotus 19 - 54,29%), a renotunst C/G,
G/G u C/C c gacroroii 42,86% (n=15), 17,14% (n=6) n
40% (n=14), COOTBETCTBEHHO.

C nenblo ncciue0BaHus BIUSHAS TOTUMOP(HBIX BapHaH-
ToB TeHa f,-axpenopenentopos (GIn27Glu) na crenenn
MIPOTPECCHPOBAHUS OXKUPEHUSI OOTIbHBIE PA3/IeIICHBI Ha MO/
rpymsl B 3aBucuMoct oT UMT: I monrpymma — 6omsHBIE
WBC u oxupenneum I ct. (n=80), Il moxrpymmna — mareHTs!
¢ UBC n oxxupenneM I ct. (n=71) u Il mogrpynma — UbC u
oxupenne I1I ct. (n=71). [Ipu 3TOM pactpeneneHue 9acto-
THI aJuTeTiel u reHoTHIoB y OonmsHBIX BC B 3aBHCcHMocTH
or UMT nponeMOHCTprpOBajo JOCTOBEPHOE YBEINUCHHE
4qacToThI BeIsBIIEHUS ayuterst G (61,25%, 71,83% u 81,69%)
u rerotuna G/G (25%, 32,39% u 40,85%) mapamiensHO
yBenmueHuio Maccel tena (p<0,05) (tTabmuma 2).

TakuMm 00pa3zoM, aHAJIHU3 IOJYYCHHBIX JAaHHBIX CBHUJE-
TEJILCTBYET O TOM, 4TO Hanmuuue amiens G ¥ reHoTra
G/G GIn27Glu rena B,-aIpeHOPEUENTOPOB SABJIAIOTCS
(akTopaMy MOBBIIICHHOTO PUCKA PA3BUTUS OXKUPCHUS Yy
6onpHBIX IBC, 9TO HE TPOTHBOPEYHT pe3yibTraraM ApyrHX
nccnemosareneit [6,11].

[IpoBeneHo HeCKOIBKO HccnenoBanuii [3,8,10], u3ydarommx
cBsa3b omaMophusma GIn27Glu rena B,-anpenopenenTopos
U O)KUPEHUS, OHAKO ITOJyYCHHBIC Pe3yNIbTaThl IPOTHBO-
peuaussl. Hanpumep, Pereira T. u ap. [9] coobmiarot, uto
Argl6Gly (rs1042713) ne sBISAICS OCHOBHBIM (pakTOpOM
OXKUPEHHUS Y SMOHCKUX MY)XXYHH, OTHAKO, CAUTACTCS, YTO
HOJIMMOP(U3M YKa3aHHOTO TeHa UMEJ CBSI3b C OKHPEHHEM
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y AMOHCKUX JKeHIWH. B npyrom mccnenoBanmm [6] mpo-
JEeMOHCTPHPOBaHA acCOLMALMS ITOJIUMOP(HU3MOB TeHa
B,-aIpeHOpENEnTOPOB C OKUPEHUEM Y OCIBIX JKECHIIUH.
Tem ne menee, Echwald S. [4] u Oberkofler H. [8] ne
OOHApYKUJIM CBA3M MEXKTY HOTMMOP(U3MAMK TeHa [3,-
aJIpEHOPELENTOPOB 1 O)KUPCHUEM.

B 2008 romxy Jalba M. u ero xomtern [5] mpoBenu merta-
aHaJNu3 IO aCCOIMAIMK TeHa B,-apeHOPENENTOPOB C
oxupeHueM. [IpoBeneHHBI CTATUCTUYECKUI aHaJIU3 110
TpeM HalpaBleHHsM: cpaBHeHHE reTepo3urot (Gln/Glu
mpotuB GIn/Gln), cpaBaerne romozurot (Glu/Glu mpotus
Gln/Gln) u momuamHpyromen moxenu (Glu/Glu mporus
GIn/GIn + GIn/Glu) moka3zai, ato rs1042714 MoxeT ObITH
CYIIIECTBEHHBIM (PaKTOPOM PHCKa OXXHPEHHS B A3WH, Ha
ocTpoBax THUXOro oxeaHa M y aMEPUKAHCKUX MHACHIIEB,
HO HE y €BpONEHIIEB.

[TockonbKy BONMpOC CBSI3M MOIUMOP(PU3MOB TreHa
B,-anpeHOPENENITOPOB C OKUPEHUEM IO CEH JIEHb 0CTa-
€ThCs CIIOPHBIM, a B JINTEPAType OTCYTCTBYIOT JJTaHHBIE O
B3aMMOCBSI3H UCCIIEYEMOTO TTOMMMOP(hHU3Ma TeHA C 0XKHU-
perneM y i ¢ conmyrerytomelt UbC, Hamu poBeneHo
coOcTBeHHOE HccnenoBanue. [lomydeHHbIE pe3ynbTaThl
MOKa3ajM, 4TO CYIIECTBYET 3HAYMTENIbHAS CBSI3b MEXKIY
HannuaueM amnens G u renotuna G/G GIn27Glu rena
B,-anpenopenentopos ¢ oxupenueM y i ¢ MbC.

Takum 00pa3om, MPOBEJACHHBIC HMCCIEIOBAHUS IO-
3BOJISIIOT 3aKJI0YUTh, 4To Hanwyue amrens Glu (G) u
reroruna G/G GIn27Glu rena B,-axpeHoOpenenTopos, o
BCei BEPOSTHOCTH, SIBIISIETCSI (DAaKTOPOM IMOBBILIEHHOTO
pHCKa pa3BUTHsI OXKHUPEHUS Y OOJNBHBIX HIIEMUYECKON
00Je3HBIO cepara.
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SUMMARY

GENE POLYMORPHISM GIn27Glu 2-ADRENERGIC RECEPTORS IN PATIENTS WITH ISCHEMIC
HEART DISEASE AS AFACTOR OF DEVELOPMENT AND PROGRESSION OF OBESITY

Kadykova O., Kravchun P., Ryndina N., Gabisoniya T., Molotyagin D.

Kharkiv National Medical University, Department of Internal Medicine Ne2
and Clinical Immunology and Allergology, Ukraine

Currently large numbers of genetic markers that are close-
ly linked to the development of cardiovascular diseases
and obesity are identified.

The aim of our study was the study of polymorphism
GIn27Glu B2-adrenergic receptor gene as a possible fac-
tor in the pathogenesis of obesity in patients with coro-
nary heart disease.

We conducted a comprehensive survey of 337 patients
with coronary heart disease. All patients were divided into
two groups according to the presence of obesity: the first

group - patients with coronary artery disease with normal
body weight (n=115), the second group - patients with
coronary heart disease and obesity (n=222). The control
group consisted of 35 healthy people.

It was established that the presence of the G allele and
genotype G/G GIn27Glu B2-adrenergic receptor gene are
at risk of development and progression of obesity in pa-
tients with coronary heart disease.

Keywords: ischemic heart disease, obesity, gene polymor-
phisms GIn27Glu 2-adrenergic receptors, the risk factor.

PE3IOME

MNOJIMMOP®U3M GIn27Glu 'EHA B,-AAPEHOPEHEIITOPOB Y BOJIbHbBIX UINEMHUYECKOM
BOJIE3HBIO CEPILIA KAK ®PAKTOP PA3BUTUA U ITIPOT'PECCUPOBAHUA O KUPEHUA

KaasixoBa O.U., KpaBuyH ILI., Peinauna H.I',, 'aduconus T.H., Mosorsarun JI.I.

Xapvrosckuil HayUOHALHBIN MEOUYUHCKULL YHUSepcumem, Kageopa eHympenHel meouyunsl No2
U KAUHUYECKOU UMMYHOLO2UU U alllep2oniodull, Ykpauna

B nmacrosmee BPEMsI BBISIBIICHO 00JIBIIIOE KOJIHUYECTBO
TEHETUYCCKNUX MAapKEPOB, UMCIONINUX TECHYIO CBA3b
© GMN

C Pa3BHUTHEM CEPJACYHO-COCYAMCTHIX 3a00JIeBaHUN U
OXKHUPEHUSI.
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Hcxomst 13 3TOr0, LEIBIO JAHHOTO KCCIISA0BAHMS SIBUJIOCH U3Y-
uenue noimMopgusma GIn27Glu rena B,-apeHopenenTopos
KaK BO3MOKHOTO (pakTopa maToreHe3a oXXupeHust y 00Jib-
HBIX UIIEMHYECKOM OOJIE3HBIO cep/lia.

IIpoBeneHo KomIuiekcHOE oOcienoBanue 337 OOIBHBIX
UIIeMUYeCcKor 00JIe3HBIO cep/lia. bonbHbIe pacipeaeneHs
Ha ABC Irpymibl B 3aBUCUMOCTHU OT HaJIUYHA OXUPCHUS:
nepBasi rpymnmna — 0OJbHbIE UIIEMHUYECKOW OO0JIE3HBIO

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
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cepAlla ¢ HOpMalbHOW Maccoif Tena (n=115), Bropas
rpyIa — MaueHThl ¢ MIIEMUYECKOH 00Je3HbI0 cepaia u
oxupenreM (n=222). KoHTponbHYyI0 TPYIIy COCTaBUIN
35 mpaKTUYeCKH 3I0POBBIX JIUII.

Veranosieno, yto Hanuuue amienns G u renoruna G/G
GIn27Glu rena f,-agpeHopelenTopoB ABIseTCs PaKTopom
MOBBIIIIEHHOTO PUCKA Pa3BUTHS U TPOTPECCUPOBAHMS OKH-
peHusi y OOJBHBIX UIIEMUYECKOH OOJIE3HBIO cepla.

M9boydyg

3960 GIn27Glu-ob B-o@gbm®g393BmAgdol dmm@modm®gobdo 3530967960
9ol 0dgdon@o ssgegdom, dmam@i Lodlydbol yobgomsmgdol ws 3Oma@Mglodgdols go@mmo

0. 35003M3s, 3. 30530 9bo, b. H0beobs, m. y5d0limbos, . Ingm@Gosyobo

bo@gmgols bogombogny@o bsdgooiobm ¢bogg@lodgBol dobsgsbo dgwoiobols Ne2
©> geobogy®o 0dgbm@maool s sepg@amEma00ls 3omgE@s, 9YjMsnbs

sdgedo@ godmgan gbognos g9bg@og9®o dom3g@gdols
©00E0 MomE bmds,@mMde gdoz ddoOmE 9353dod-
0905 3oOEoMgal P gao osgogdgool s Lod-
L dbol gobgomsmgdsl.

330930l obobls Fo®dmewagbrs gyaols 0dgdoydo
05585009300 3530963 9ddo LodlyJbol 3smmagbgbols
‘Ygbsdgnm goBmmols oy gbs 9960 GIn27Glu-ols
B,-00®9bmc 93933 go0l 3mmodm@gobdol dgb-

Fogemol boggydgganby.

ho@omgdygemos aumols 0dgdoygdo ©osgsgdom

3530960900l (n=337) 3md3egdbydo gganggs. 3o-
30966 g0 Lodlydbols aomgogolfobgdom  ©soym
M6 x990 I xa9x0 - agmol odgdoygdo ©o-
53509b60m ©> bea@dogoyy@o Fmboo (n=115),I1 xa9ax0
- 9ol 09gd0mgco esgsgdbom ws Lodlydbom
(n=222). bogmb@dmamm xa9gx0 dgoygomes 35
xobddmgao 3oM0logsb.

©oy0bes, MM G-sagao s ygbm@odol G/G
GIn27Glu B,-50®gbm@g393@m@gdol 3960l s@Lg-
dmds Fodmdmoagbl Lodliydbol gasbgomsmgdols
©> 30maM9LoMgdols oo @oligl 3530963 gdd0
9ol 0dgdog@o osgsgdom.

HEKOTOPBIE KJIMHUKO-UUTOKHHOBBIE OCOBEHHOCTHU TEYEHUS
PEKYPPEHTHbIX 3ABOJIEBAHUU IBIXATEJIbHOU CUCTEMBbI
Y AETEH HA ®OHE TOKCOKAPO3HOU NHBA3UU

dpaioBa A.A., YcaueBa E.B.

3anopooicckuil 2ocyoapcmeeHHblll MEOUYUHCKULL YHUBepcumem, Yxpauna

[Tapa3uTapHble 001€3HH 110 PACIPOCTPAHEHHOCTH 3aHNMAa-
10T TPEThE MeCTO B Mupe. Ha ceroqusuHuil 1eHp u3yueHue
3a200JIeBAEMOCTH TOKCOKAPO30M U MEXAHU3Ma ITOPAXKCHUS
OpraHoB U TKaHEH MpH TOKCOKAPO3HOM MHBA3UU CPENU
JleTel pa3HOTO BO3pAacTa SIBISICTCS aKTyaIbHOU MPpoOIeMoit
nHpekTonoruu [ 1,8].

W3BecTHO, YTO y OONBHBIX TOKCOKAPO30M HMEET MECTO
THUIIEPPEaKTHBHOCTE OPOHXOB. POpMHUpPOBaHIE CTOHKO-
ro OpOHX00OCTPYKTHBHOTO CHHApPOMA Y IMAIIHEHTOB C
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TOKCOKApO3HOW MHBa3HeW OTMEYaeTCsl, MPEXKIE BCETO, Y
JeTel, KOTOpble UMEIOT CKIOHHOCTh K aJICPIrHYCCKUM
3abosieBaHuAM. [l TOKCOKapo3a XapaKTePHbIM SIBISIETCS
pa3BUTHE UMMYHHOCYTIpECCHH. VICX0/1s U3 U3JI0KEHHOTO,
JUTTEITbHASI MACCHBHAsI MHBA3Hsl MOXKET IPUBECTH K PEKY-
PEHTHOMY TEYECHHIO 3a00JI€BAHUH JIbIXaTEIbHON CHCTEMBI
[7,9,10,12]. Ograko, TOKCOKapo3 - ympasiseMoe 3abole-
BaHME, CBOCBPEMEHHOE BBISBICHHE U JIEYEHHE KOTOPOTO
MIPUBOANT K MPEIOTBPAIICHHIO PEIUANBA PECTINPATOPHOI
TIaTOJIOTUH.
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O):[HI/IM U3 4acCTbIX HpOHBJ’IeHHﬁ BUCHEPAJIBHOI'O TOKCO-
Kapo3a SIBJSIETCS] TTOpaKEHHE JbIXaTeIbHOH CHCTEMBI (Y
20-50% O6o0bHBIX). BeIpaeHHOCTh 3TOTO MOPAKCHHS
MOXKET MPOABJIATHCA OT JICTKUX KaTapaJbHbIX SIBJICHUM pa(e]
TSDKENBIX OpoHxooOCTpykumid. Haubosee Tsokesble mo-
PaKeHUS bIXaTeNIbHON CUCTEMbI HAOMIONAIOTCS Yy JieTei
panHero Bo3pacrta [2,3,5,11].

Benymas ponb B pa3BUTUM UMMYHOJIOTHUECKUX PEAKIIUN
MPUHAUIEKHUT CEHCUOMITU3AIIMH OpraHu3Ma SKCKPETOPHO-
CEKpPETOPHBIMM aHTHI€HAMH, a TAK)Ke COMATHYECKUMHU
aHTUIeHaMM TOKCOKap. [Ipu 3ToM, OCHOBHBIM [IATOT€HETH-
YECKUM (PaKTOPOM B OCTPO#i (ha3e TeIbMUHTO30B SIBIISICTCS
amneprus. KonuduecTBo aymiepreHoB, HEOOXOMUMBIX IS
CEHCHOMNM3AIMU U 3aIlycKa aJuIepru4ecKoi peaxiiud,
BECbMa HEMHOTOYMCIICHHO. B XpoHnueckoii paze nuBazuu
KpOMe CHEeIU(PHYSCKUX aHTUTCHOB B MATOTCHE3 BKIIIOYA-
IOTCSI IMMYHHBIE KOMITIeKch! [7,10].

OCHOBHYIO pOJIb B MEXaHH3Me TIPOTHBOIAPA3UTAPHOTO HM-
MYHHUTETa MIPAIOT 03MHO(MIBI. MeXaHH3M MPUBJICUCHUS
903UHO(UIIOB BeCbMa CIIOXKHbINA 1 MHOTO pa3 qyonupyercs. B
HEM IIPUHUMAIOT y4acTHE TMM(OKHHBIL, KOTOPBIE BBIICIISIOTCS
CEHCUOMIN3UPOBAHHBIMH JIMM(OIMTAMHU; HU3KOMOJIEKYJISIP-
HBII XeMOTOKCHYECKHUH (haKTop, IIPOIYLIMPYEMBbIi HeHTpodu-
JIAMH TIPH B3aUMOJICHCTBHN C MIMMYHHBIMH KOMIUIEKCAMU;
JICWKOTPHEHBI, KOTOPBIE MPOIYLHPYIOTCS JTMM(DOIUTAMH,
HeliTpodunamu, TkaHeBbIMU Oazoduinamu. MIMMyHHBIE
KOMIIJIKCHI TIPUBIICKAIOT B OYar MOPaKEHHUsI Y03MHO(UIIBL,
BCJIE/ICTBUE YETO 00pa3yloTcsi 203MHOGHIbHbIE HH(UITb-
TpaTbl. D03WHO(DUIIBI YACTHYHO Pa3pyLIAlOT UMMYHHbBIE
KOMIIIEKCHI, TEM CaAMbIM YMEHBIIIas! TSHKECTh ITaTOJI0OMMUECKHX
peakumii B Tkansix. CeHcnOmm3upoBanHbie T-muMpOImThI,
CKOTMBILIKECSI BOKPYT JINUMHKH, BBIACIISIFOT IMM(OTOKCHHBI,
NPHBIICKAIOT U aKTUBUPYIOT Makpo(ard u Jpyrue KIeTKu,
KOTOpBIE BKJIFOYAIOTCS B ITpoLiece (POPMUPOBAHUS TPAHYIIEM
B Pa3IIMYHBIX OpraHax M TKaHsx [6,7].

Ha ocHoBaHWU aHaIu3a OMyOJIMKOBAHHBIX B JIUTEPAType
MHOTOYHCIICHHBIX JaHHBIX, MOJYUYCHHBIX B PE3YJIbTATE
HaOJIOICHM 32 O0JIBHBIMU TOKCOKAPO30M, MPEIJI0KEHA
TabnuIa THArHOCTHYCCKUX I[EHHOCTEH KIMHUYECKHUX
1 1abOpaTOPHBIX IMOKa3aTeyicil MpU TOKCOKAapo3e Mo
L.T. Glickman, P.M. Schantz [4] (Tabmuua 1) . J{uaraos
TOKCOKapo3a CYUTAETCS 0OOCHOBAHHBIM MPH COUCTAHHUU
CHUMIITOMOB M TOKa3aresneii Boime 12 6amios [5,7,8,9].

Haunbonee cTaObuiibHBIM JIAOOPATOPHBIM TPU3HAKOM TOKCO-
Kapo3a OOJIBIIMHCTBO YUSHBIX CUMTAIOT TUIIEPIO3UHOPHITUIO
nepudepuueckoii kposu [2,10]. OTHOCHUTENBHBINH YPOBEHb
HO3UHO(UINY MOXKET KOJIEOAThCsl B IIMPOKUX TPaHUIAX,
nocrurast uHorna 70-80% u Gonee. MHorna peructpupyercs
TaK HazblBaeMast OECCHMITTOMHAs! 203MHOMUIIHS KPOBH, TTPU
KOTOPOM KJIIMHMYECKHE TIPOSIBIICHHSI MHBA3UH OTCYTCTBYIOT,
OJIHAKO BBISBIISIIOTCS aHTHTENMa K aHTUreHam T.canis [6,9].
[To naHHBIM IPYTHX Y4eHBIX [ 7], TUIIEPI03UHO(UIIHS HE SIB-
JsieTcst 00s13aTeIbHBIM CUMITTOMOM TOKCOKapo3a M He BCera
PEruCTpUpYyeTCsl, YTO MOKET BBECTH B 320y K/ICHHE Bpaya.
Hexkotopble yueHble 0TMEYaIOT MPSIMYI0 KOPPEIISILIUIO MEXKITY
TSDKECTBIO KIIMHUYECKUX TPOSIBICHUH MHBA3WU U YPOBHEM
903MHO(MIINHN, TUIEPIICHKOLMTO30M NepudeprudecKor Kpo-
BU. O/1HaKO, IaHHBIE, OTHOCUTEIIBHO YaCTOThI PErHCTPAIH
W MaTOreHEeTUYECKOTO 3HAYCHHs KaK AO3MHOMHINY, TaK U
JIEHKOIIMTO3a IPOTUBOPEUHUBHI [5,7].

Bblicokas BEpOSITHOCTb NOPAXKEHUsI JbIXaTE€IbHOU CUCTE-
MBI M OTCYTCTBHE HEKOTOPBIX JIaHHBIX 00 0COOEHHOCTAX
HMMYHHOTO OTBETa IPHU TOKCOKAPO3HOW MHBA3UU CTaBAT
nepe;1 HeOOXOJMMOCTBIO U3yUeHHsI KIIMHUUECKHX 0COOCH-
HOCTEeH 3TOro 3a00JeBaHusl.

[Menbpro uccienoBaHUsA SBUICA aHAIU3 KIMHHUKO-
IIUTOKUHOBBIX OCOOCHHOCTEH TEUEHHUs PEeKYpPPEHTHBIX
3a00JIeBaHUI JIBIXaTEILHONW CHCTEMBI y JieTel Ha (oHe
TOKCOKApO3HOU MHBA3UU.

Tabnuya 1. uacnocmuueckue yeHHOCMU KAUHUYECKUX U 1AOOPAMOPHBIX NPUSHAKOG
npu moxcokapose no L.T. Glickman, P. M. Schantz [4]

IToxa3zaresn Banisl
Do3uHoduns nepudepruuecKoil KpoBH 5
Jlefikouros 4
nosbleHHas COD 4
I'unepramMmarioOymHeMust 3
I'unoansOymuHEMus 3
Anemus 2
PernnuBupyroimas Juxopaaka 3,5
JlerouHslii CHHAPOM 3,5
PeHTreHonornyeckoe uccie10BaHue JISTKUX 2
VYBenuueHue pasmMepoB NEUCHU 4
XKemynouHo-KkuIeyHbIe pacCTPONHCTBA 2
Hesponoruueckue pacctpoiicTsa 1,5
KoxxHble mopaskeHus 1
Jlmvmdaneronarus 1
©GMN 63



Marepuana u meroabl. [lon HaOMIOAEHNEM HAXOIMINCH
50 mereit B Bo3pacte oT 1 roma mo 17 met (cpemHuii Bo3-
pact - 10+5 51eT) ¢ peKyppeHTHBIM TeUeHHEM 3a00IeBaHN
JIXaTeNnbHON cucteMbl. Cpenn KIMHUYECKUX MPOSIB-
JICHUH TOPaXXCHUS JBIXATEIBHOW CHCTEMBI HA MOMEHT
0o0crme0BaHUs OTMEUYATHCh: OOCTPYKTUBHBIH OpPOHXUT
(50%), oponxmamnpnas actMma (30%), maeBmonus (10%)
n napunrorpaxent (10%). Bce mannenTtsr o6cnenoBaHbI
Ha HaJIM4Me aHTHUTEN K TOKCOKAapaM B CBIBOPOTKE KPOBH
MeTonoM IMMyHO(pepMeHTHOTO aHam3a (MDA). Ha ocHo-
BaHMU 00CIIE€0BAaHMS BBIIEIICHBI JIBE IPYNIIBL: OCHOBHAS (I
TpyIa), B coctaB KoTopoi Bonww 20 AeTel ¢ mopakeHneM
IIBIXaTeTIbHOM cucTeMBbl, MH(pUIMpoBaHHbIe Toxocara canis
(T. canis) u II rpynma (cpaBHEHHS), KOTOPYIO COCTABHIIN
30 manueHTOB C MOPaXEHUEM IBIXaTEeIHHOW CHCTEMEI,
cepoHeratuBHBIC K T. canis. B 00enx rpynmnax namueHTs
OBUTH peNPe3eHTATHBHBIMH 110 BO3PACTY H IOIY.

Jetsm obenx rpyTim, KpoMe O0IIETPUHATOTO KIIMHITYECKOTO
1 1a00paTOPHOTO 0OCIEIOBAHUSL, OIPEACISTH IMMYHOJIOTH-
YeCKHUe ITOKa3aTeN ChIBOPOTKU KPOBH, B YACTHOCTH, YPOBHH
unaTepnerkuHoB 1P, 5, 6 (W1 1, WJI 5, 6) metomom DA.

Craructraeckas 00paboTKa ITOTyYeHHBIX PE3YIIBTaTOB MPO-
BOJIMJIACH C IOMOIIIBIO porpaMMHbIX naketoB STATISTIKA
v. 6.1 (SNANSOFT) ¢ ncrionp30BaHrEM HEMapaMeTPUUECKIX
METOZIOB, IIPH 3TOM LIEHTPaIbHAS TEHICHLMS W BapHALUs
nokazarernei 06o3Hauamnch Kak Me (Q,-Q,.), rme Me —
menrana, a Q,, n Q,, — BEPXHHH M HWKHMH KBApTHIIH, CO-
OTBETCTBEHHO. JJIs CpaBHEHHs JBYyX HE3aBUCHMBIX IPYIII
ucrons3oBam U kputepuit Manna-Yutau, y2 MakHemapa
u xpurepun CreroneHra 1 Ouepa.

PesyabTarhl 1 uX o0cy:xkIeHHe. AHAIH3 KINHAYECKOTO
TEUCHHUS SMN30/a 3a00IE€BaHNS IbIXaTEIbHON CHUCTEMBI y
JleTell IEpBOM U BTOPOW IPpyII BBISIBUI JOCTOBEPHOE I10-
BBIIIIEHUE TEMIIEPATYPhl y OONBIIMHCTBA AeTel | rpymmbl,
nHumposanuelx T. canis — 8 (40%) nereii B cpaBHEHNHT
¢ gerbMmu 11 rpymmst - 8 (26,6%), p<0,05, (Tabnuma 2). Ipu
3TOM, ITPOJOJDKUTEIBEHOCTD JINXOPAAKY ObIIa JOMBIIE y Ce-

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
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pononoxutenbHbIX K T.canis gereii (ot 3 1o 10, B cpeanem,
3,844,8 nHeil) B cpaBHEHUH C HEMHPHUIIUPOBAHHBIMU (2-7,
B cpeanem, 2,8+3,8 nueii). [Ipy 0ObEKTUBHOM OCMOTpE
BBISIBJICHO Hajuuue ofaslku y 6 (30%) mereit I rpynme! u
2 (6,6%) — II rpynmsl, p<0,05. OnHako, BBISICHUIIOCH, UTO
NPU3HAKH JIbIXaTeIbHON HEJOCTATOUHOCTH PaHbLIE Peru-
CTPHUPOBAIUCH elie y 4 OONbHBIX, KAK CEPOMO3UTUBHBIX K
T.canis (20%) tak u ceponeratuBHbix (13,3%). Y mereii 1
TPYIIIBI TIPH ayCKYJIBTAIMH JETKHX J0JIbIIE IPOCITyIIHBa-
JIOCh )KECTKOE JIbIXaHHE C CyXHMH U BIQXKHBIMH XpUTIAMH.
Crenyer OTMETHTB, YTO SMH30/(bl OPOHXO0OCTPYKTUBHOTO
cHHJpoMa y OOJBHBIX | TpyIITBI OTMEYAIHCh, B CPEIHEM,
1o 5-6 pas B rof, a y aere#t Il rpynmsr - 10 4. YBenuuenue
nepudepuyecKkux JTUMPaTHIECKUX y3JI0B PErHCTPUPO-
BaJIOCh IIPAKTHYECKU C OJMHAKOBOM 4acTOTOM B Irpymnmnax
CpaBHEHHs. DK3aHTeMa OTMEUeHa ToJbKo y 2 (6,6%) ce-
poHeratuBHbIX K T.canis qeTei.

CremyeT OTMETHUTD, UTO TeMaTOMEraIis PErHCTPUPOBAIACh
TOJIbKO y uHGuUIpoBanHbiX T.canis 4 (20%) marueHToB,
YTO OTHOCHUTCS U K cruieHomeranuu - 2 (10%) 601bHbIX
TOW JKe TPyIIbL. Y AeTei, CeporoaoKuTeNbHbIX K T.canis,
9MM30]] TIOPAKEHHs JbIXaTeNIbHOM CHCTEMBI UMEN Oolee
JUIUTENIbHOE TEUYECHHE, BBI3OPOBICHHE OTMEYAlI0Ch Ha
BTOpOU-TpeThel Henene yeueHud. [Ipu 3Tom, mauueHTs
03 TOKCOKapO3HOM HHBA3UK UMEITH 00JIee JICTKOE TCUCHUE
3a00JIeBaHus, KOTOPOE 3aBEPLIATIOCH BBI3OPOBICHUEM Ha
MIepBOI Hezele JICUCHHUS.

AHanu3 pe3ynsTaToB O0IEKIMHUYIECKOTo 1ab0paTopHOTO
00CIIeIOBaHUs MAIIMEHTOB JBYX IPYII BBISIBUI HEKOTOPHIC
ocobenHocTH. 13 Tabnuipl 3 SBCTBYET, 4TO Y HHOUIUPO-
BaHHbIX T.canis ieTeil ¢ nopaxeHueM JbIXaTeIbHOMN cucTe-
MBI Yallle 0TMEYAIINCh «BOCIIAIUTEIBHBICY U3MEHEHUS CO
CTOPOHBI NepreprIeCKOil KPOBH, B YaCTHOCTH, JOCTOBEP-
HO BBICOKHE IMOKa3aTe]I KOJIMYecTBa jieikonuToB — 10,2
(9,0-12,0)x10%n, ycropennas COD - 17,0(9,0-20,0) mm/u
Y TEHJICHIMS K YBEJIMUCHUIO KOJIMYECTBA NaJIOUKOSICPHBIX
Hewrpoduios —9,0(8,0-15,0)%, B cpaBHEHUH ¢ OOJILHBIMU
II rpynimet - 8,5 (4,0-14,0), p<0,05.

Tabnuya 2. OchosHble KIUHUYECKUE NPOsI8IEeHUS 3a001e6aHUsL Y Oemell 08YX epyNn HaOIOeHUs

KM H e CKmil CHMITTOM Cepon03_nTuBH1,le K Ceponer_aTnBHme K # Makmemapa
T.canis (n=20) T.canis (n=30)

JIUXOPaJIKa 8* 8* p=,017%
JUTHTEITBHOCTD Juxopaaku (M£m) 3,8+4.8 2,8+3,8 p=,320
OJIBIIIIKA 6* 2% p=,000*
JpIXaTeNbHast HeAO0CTaTOYHOCTh 4* 4* p=,001%*
JUTUTEIbHOCTh OPOHXOOOCTPEKTHB- 6+1.3 440.9 p=180
Horo cuHapoma (M+m)

nuMbaieHOaTHS 7 9 p=,140
9K3aHTEMa 0 2 -
rernaroMeraius 4% 0* p=,001%*
CIJIEHOMET TS 2 0 -

npumeuanue: * — p<0,05 mexncoy I u Il epynnamu no noxazamenio y* Maxnemapa
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Tabnuya 3. IToxaszamenu obwjezo ananuza kposu demeii 1 u Il epynn nadniooenus (Me (Q,.-0..))

CeponoJioKuTeIbHbIe CepoHeraTuBHbIe
Morkazareas K T.canis (n=20) K T.canis (n=30) p )
10,2 7,0
1% 9 i 1 *
serkoruThl, 10%1 (9.0-12,0)* (5,5-0,3) 0,001
17,0 10,0 #
CO3, M/ (9,0-20,0)* (7,0-14,0) 0,03
3,0 15
0 1 ’
303UHOGUITBL, %0 (1,0-4.0) (0-4,0) 0,19
MaJIOYKOSACPHBIC 9,0 8,5 0.09
HEUTPOPHIIBI, %o (8,0-15,0) (4,0-14,0) '
121,0 136,5 «
reMOmIOONH, I/JI (108,0-128,0)* (124,0-145,0) 0,003

npumeuanue: * — p<0,05 mexncoy I u Il epynnamu no oannvim kpumepusi Manua-Yummu

Tabnuya 4. Hokazamenu yposus UJI 15, UJ1 5, UJI 6 6 cvisopomrke kposu y oemeut I u Il epynn (M+m)

IHoka3zaresn I rpynna (n=20) IT rpynna (n=30)
WJT 1B, or/mi 0,5+0,9 0,7+1,2
WII 5, r/mo 1,2+0,8%* 2,0£1,1
WJI 6, ir/mn 0,7+0,9* 0,4+0,4

npumeuanue:* - p<0,05 omnocumenvno nokasamens 6o Il zpynne

VY nereit | rpymmel oTMedanach TEHACHINS K CHIDKCHHIO
YPOBHS TeMOITIOOMHA, XOTS 3TOT TTOKA3aTEIb U YIIEPKUBAJICT
Ha ypoBHE pedepeHTHBIX 3HaueHui - 121,0(108,0-128,0) /71,
mpotuB 136,5(124,0-145,0) r/n y manuentoB Il rpymmsr,
p<0,05. ITpu 5TOM, 0’)KUAAEMBIX I0CTOBEPHBIX U3MEHEHUI
CO CTOPOHBI COAEPKAHMS S03UHO(PHIIOB — KJICTOK, KOTOPBIE
UTPAIOT BEYLIYIO POJIb B IPOTHBOMAPA3UTAPHOIL 3aIIHTe,
HE BBISIBIICHO.

AHaNMM3 IMMYHOJIOTHIECKHX MTOKa3aTeliel CLIBOPOTKH KPOBU
BBISIBIIT HEKOTOPBIE 0COOCHHOCTH (Tabmmiia 4). Y mereii ¢
MTOPa’KCHUEM JIBIXaTeIFHON CHCTEMBI, HH(UIIMPOBAHHBIX
T.canis, ormedancs 6oree BEICOKHI YPOBEHB MPOBOCIIAIH-
temsrOTO UJI 6, B cpenem, 0,7+0,9 mr/mit, 4em y mereit 6e3
ToKcOoKapo3a - 0,4+0,4 nir/vo, p<0,05.

VY nmereit obenx rpynn HaOMIOACHHUS OTMEUYAINCh ITOYTH
onnHaKOBBIe Tokaszarenu yposueidt WJI 1B: 0,5+0,9 u
0,7+1,2 nr/mi, coorBeTcTBEHHO. CUnUTaeM, YTO BEICOKHI
ypoBens MJI 6 ipy OTCYyTCTBUM YBEITMIEHHS KOHIICHT AN
WJI 1B B cBIBOPOTKE KPOBH WHQPHUIIMPOBAHHBIX TOKCOKA-
pamu JieTel SBIISeTCS MPOSBICHUEM XPOHMUYECKOH (a3bl
MH(EKINOHHOTO TIpoliecca, 00yCIOBICHHOTO Mapa3nuToM.

HeoxxumanHable pe3yssTaThl Oy4eHbl OTHOCHTENBHO VT
5, KOTOPBIH SBJISIETCS S03MHODIITEHBIM (haKTOPOM H CIIOCO0-
CTBYET IPOTUBOTEJIBMUHTHOMN 3aIIUTE B OPraHU3ME YeIIOBEKa.
Tak, y marmeHToB | rpyTibsr oTMeYaich HU3KHE YPOBHH 9TOTO
mwrokrHa: 1,2+0,8 rr/min B cpaBaerm ¢ 2,0+ 1, 1 rr/vimy neteid [
rpyrbl. Huzkuit yposens MJ1 5 B CbIBOpOTKE KPOBH JI€TEH,
MHQUIIMPOBAHHBIX TOKCOKApPaMH, MO BCEH BEPOSTHOCTH,
CBHJICTENILCTBYET O TPOAYINPOBAHNH JIHIMHKAMH TOKCO-
Kap MpH JUTTEITLHOM OPA)KCHNH 3all[UTHBIX CYOCTaHINH,
KOTOpPBIE MacKUPYIOT UX U 00 NCTOLIECHNH (pHU3HOTI0THYE-
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CKUX UMMYHHBIX MexaHn3MoB. O0a (akTopa MpUBOIAT K
HEaJIeKBaTHON (PYHKIIMU MPOTHBOTEIILMHUHTHON 3alHThI
B OpPTraHM3Me YeJOBEeKa U JUIUTEIbHOW MEePCUCTCHIINH
BO30yIUTEIS.

BruiBoabI

1. [lopaxkeHue apIxareabHON CUCTEMBI ITPU TOKCOKApO3HOU
WHBa3UM Yalle NMPOTEKaeT ¢ BBIPAKCHHBIM MHTOKCHKA-
IIUOHHBIM U OPOHXOOOCTPYKTHBHBIM CHHIPOMAaMH, CO-
MIPOBOYK/IACTCS TEMITEPATypHOI peakiiel, AbIXaTeIbHOM’
HEJJ0CTaTOYHOCTHIO M TeMaToMeraineil. XapaKkTepu3yeTcst
Gosiee MPOTOHTUPOBAHHBIM TEUEHHEM 3a00IeBaHNSI.

2.V nerell, ”HQUIHPOBAHHBIX T.canis, ¢ MOpakeHUEM
JIBIXaTeJIbHON CHCTEMBI Yallle PETHCTPUPYIOTCS H3MEHEHUS
B aHAJIN3€ KPOBH, YKa3bIBAIOIINE Ha BOCTIAJIUTEIILHBIN TTPO-
necc: jerkonuTo3 u yckopennas COD, npu oTCyTCTBUU
3HAaYUMBIX JTAOOPATOPHBIX CIBUTOB «AJJIEPTUYECKOTO
xapakTepa» (303UHODUITHS).

3.V nereil ¢ nmopakeHUEM AbIXaTEIbHON CHCTEMBI Ha
(hoHE TOKCOKapO3HON MHBA3NH OTMEUAETCs BRICOKHH ypo-
BeHb nposocnanutensHoro UJI 6, cBUAETENbCTBY IO
O MOIIHBIX BOCTIAJINTEILHBIX U3MECHEHHUSAX B OpraHU3Me
WHOUIMPOBAHHBIX JIeTel; HU3Kkui ypoBeHb UJI 5 yka3bl-
BAcT Ha CHMOCOOHOCTH JTMYMHOK TOKCOKAP «YXOAUTH» OT
«cnenuduaeckoi 503MHO(MIFHOM MPOTHBONIAPa3UTAPHOH
3aIUTBD), YTO CHOCOOCTBYET AITUTEIEHOMY PELMIUBUPYIO-
IEMY TEUYEHHIO OOJIE3HH.
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SUMMARY

SOME CLINICALAND CYTOKINE FEATURES OF
THE CLINICAL COURSE OF RECURRENT RE-
SPIRATORY SYSTEM DISEASES IN CHILDREN
WITH THE TOXOCARIASIS INVASION

Dralova A., Usachova E.
Zaporozhye State Medical University, Ukraine

The aim of the present study was to analyze clinical and
cytokine features of recurrent respiratory system diseases
in children with toxocariasis.

50 children aged 1 to 17 years (mean age - 10£5 years)
with recurrent current of respiratory system disorders
were studied. During the survey such clinical manifesta-
tions of the respiratory system disorders as obstructive
bronchitis (50%), bronchial asthma (30%), pneumonia
(10%) and laryngotracheitis (10%) have been revealed.
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Statistical analysis of the results was performed using the
software package STATISTICA 6.1 (SNANSOEFT).

We have shown that the disorders of respiratory system
in case of toxocariasis invasion often occur with severe
intoxication and bronchial obstruction syndromes, tem-
perature reaction, respiratory insufficiency and hepato-
megaly. A prolonged course of the disease has been noted.
“Inflammatory” indicators of general blood analysis, such
as leukocytosis and increased of ESR have been recorded
in patients with respiratory system disorders in children
with T.canis infection significantly more often, significant
“allergic” laboratory changes were in the form of eosino-
philia. High average levels of pro-inflammatory IL-6, as
well as low levels of IL 5 have been determined in chil-
dren suffering from the respiratory system disorders and
with toxocariasis invasion in the anamnesis. The obtained
findings require further study.

Keywords: toxocariasis invasion, respiratory system dis-
order, children, clinical course, cytokine profile.

PE3IOME

HEKOTOPBIE KJIMHUKO-IIUTOKUHOBBIE OCO-
BEHHOCTHY TEUEHUSI PEKYPPEHTHBIX 3ABO-
JEBAHUM IBIXATEJIbHOM CUCTEMBI Y TETEN
HA ®OHE TOKCOKAPO3HOM MHBA3HHA

JpanoBa A.A., YcaueBa E.B.

3anopooicckuii 2ocydapcmeenvitl MEOUYUHCKUTL YHUBED-
cumem, Ykpauna

Ienbro uccnenoBaHus BUIICS aHAIIN3 KIIMHUKO-LIATOKMHOBBIX
0COOCHHOCTEH TeUEHHsI PEeKyPPEHTHBIX 3200JICBaHHH JbIXa-
TEJIbHOM CUCTEMBI y JieTeld Ha ()OHE TOKCOKapO3HOM MHBA-
3HH.

ITon nabmtonenuem Haxoguiuch 50 geTell B Bo3pacte
ot 1 romga no 17 ner (cpenuuii Bo3zpact - 1045 mer) ¢
PEKYPPCHTHBIM TCUCHUEM 3a00JICBaHHUI JBIXaTCIBHOU
cuctembl. Cpenn KIMHUYECKUX TPOSBICHUN TTOPAKESHUS
JIbIXaTeJIbHON CHCTEMbI Ha MOMEHT OOCIIeI0BaHUs OTMe-
Yajguch 0OCTPYKTHBHBIA OpoHxHT (50%), OpoHXHANBHAS
actma (30%), mueBmonwust (10%) u mapunrorpaxeut (10%).
Craructuueckas 00paboTKa MOJYyUYSHHBIX PE3yIbTaTOB
MPOBOAMIACE C IPUMEHEHHEM IPOrPAMMHBIX MaKeTOB

STATISTIKAv. 6.1 (SNANSOFT).

B pe3synbraTe npoBeneHOro UCCIEN0BAHUS BbIABIEHO, UTO
MOpaKEHHE JbIXaTeJIbHOM CUCTEMBI NMPU TOKCOKAPO3HOM
WHBA3UU Yallle NPOTEKAET C BBIPAKCHHBIM MHTOKCUKA-
IIUOHHBIM U OPOHXOOOCTPYKTHBHBIM CHHAPOMAaMH, CO-
IIPOBOXKJAETCS. TEMIIEPATyPHOM peakLuel, IbIXaTeIbHOU
HEJ0CTAaTOYHOCTBIO U I'eNIaTOMEralluel, XapakTepusyercs
OoJsiee MPOJIOHTMPOBAHHBIM TeUeHHEM 3abosieBaHUs. Y
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nanueHToB, nHGuIUpoBaHHbix T.canis, ¢ MOpaKEHUEM
JIbIXaTeIbHONW CHUCTEMBI JOCTOBEPHO 4Yallle PEerucTpHUpy-
IOTCSl UBMEHEHHsI B aHAJIM3€ KPOBHU, yKa3bIBAIOLINE Ha
BOCHNAJIUTEIBHBIN NPOLECC: JEHKOLUTO3 U YCKOPEHHAas
COD npu OTCYTCTBUU 3HAYMMBIX JIAOOPATOPHBIX CIBUTOB
«aJJIePTUYeCcKoro Xapakrepay» (303uHoduns). Y gereid ¢
NOPaKEHUEM JIbIXaTeNbHOM CHCTEMBI Ha (DOHE TOKCOKAapO3-
HOM MHBa3MM OTMEUYAIOTCSl BBICOKUE MTOKA3ATENN CPEHNX
ypoBHe# npoBocnanutensHoro NJI 6 u HU3Kui ypoBeHb
WJI 5, 94T0 cIOCOOCTBYET ATUTENLHOMY PELMIMBUPYIOIIE-
MY TE€UEHHIO OOJIC3HH.
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HYPOTHALAMIC OREXINE SYSTEM ACCELERATES REGULATION OF SLEEP
HOMEOSTASIS AND SLEEP-WAKEFULNESS CYCLE RECOVERY
FROM BARBITURATE ANESTHESIA-INDUCED ARTIFICIAL SLEEP

Nachkebia N., Maglakelidze N., Chijavadze E., Chkhartishvili E., Babilodze M.

1. Beritashvili Centre of Experimental Biomedicine, Laboratory Neurobiology
of Sleep-Wakefulness Cycle, Thilisi, Georgia

Neuropeptides named as Orexin [17] and/or Hypocretin
[7] were discovered in 1990’s independently, but simul-
taneously, by two scientific groups, in dorsal, lateral,
perifornical and posterior parts of hypothalamus [7,17].
Two sub-groups of Orexins — OrexinA and OrexinB and
their respective Orexin-1 and Orexin-2 receptors were
soon identified [17]. Since the discovery of the Orexin/
Hypocretin neuro-peptides much information has been
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gathered concerning their participation in regulation of
feeding and energy homeostasis [6, 17,19], learning and
memory [15], neuro-endocrine and cardiovascular control
[16],sleep[1,2,3,7,8,10,12-14,18,19] etc., but their precise
function is not known so far.

Using various experimental designs and research methods
unequivocally has been proved the key role of Orexins in:
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a) development of narcolepsy [4,9,11]; b) triggering and
maintenance of wakefulness state and inhibition of REM
sleep [1-3,8,10,13,14,18].

Relied primarily on the fact that Orexin neurons are in-
volved in the triggering of wakefulness state we raised
the question whether experimental serial activations of
hypothalamic Orexin neuron containing regions can take
part in acceleration of recovery from pathological states
characterized by significant sleep-wakefulness disorders.
In response to this question we have shown recently that
serial electrical stimulations of posterior and perifornical
hypothalamic orexin neuronal regions significantly acceler-
ates recovery of wakefulness and sleep-wakefulness cycle
(SWC) in general from experimental comatose state and
anesthesia-induced sleep [5].

Above mentioned evidences has become the basis for the
present study which was aimed to answer on some signifi-
cant questions: whether Orexin-containing neurons of DH
and/or LH and the brain Orexinergic system in general are
also cellular targets for regulating of sleep homeostasis
through the acceleration of recovery of wakefulness, and
SWC in general, from barbiturate anesthesia-induced
artificial sleep.

Consideration of hypothalamic Orexinergic system as the
neurophysiological substrate or cellular target necessary
for the accelerated normalization of barbiturate anesthesia-
induced artificial sleep is a priority and meaningful scien-
tific novelty of presented work.

Materials and methods. Investigation was carried out on
18 wild type white rats (weight 200-250 gr). Surgery and
electrodes implantation in: neocortical areas; hippocampus;
dorsal hypothalamus (DH); lateral hypothalamus (LH); neck
muscles; was made under general anesthesia (4% solution of
chloral hydrate, 100ml/100 gr). During post-operative 7-10
days animals were under special care.

Experiment I. Experiment I comprised three groups of
rats (n=3 in each group) which were subjected after
post-operative recovery period to the systemic (i.p.) ad-
ministration of Nembutal Sodium — group1 received 60
mg/kg, group2 received 70 mg/kg and group3 received
80 mg/kg doses. EEG registration of SWC was started
10 min after i.p. administration of Nembutal Sodium.
30 min after starting of the EEG registration serial elec-
trical stimulations of DH (2-4v; 200c/sec; 0.1 msec)
began. Stimulation period lasted for 1 hour with the 5
min intervals between subsequent stimulations applied
by turn to the left and right DH. EEG registration con-
tinued continuously during 72 hour.

Experiment Il. Experiment II comprised three groups of
rats (n=3 in each group) which were subjected after post-
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operative recovery period to the i.p. administration of
Nembutal Sodium — groupl received 60 mg/kg, group2
received 70 mg/kg and group3 received 80 mg/kg doses.
EEG registration of SWC was started 10 min after i.p.
administration of Nembutal Sodium. 30 min after start-
ing of the EEG registration serial electrical stimulations
of LH (2-4v; 200c/sec; 0.1 msec) began. Procedure for
electrical stimulation and EEG registration was the same
as in Experiment [.

EEG registration of SWC was made by SAGURA EEG/
PSG system. Results were treated statistically by Stu-
dent’s t test by computer program “FARM”.

Results and their discussion. In experiments presented
in this work we have studied the influence of serial elec-
trical stimulations of DH and/or LH Orexin-containing
neurons on the speed of replacement of barbiturate anes-
thesia-induced artificial sleep by wakefulness episode and
EEG patterns characteristic for normal healthy sleep. We
have found that such experimental design reveals signifi-
cant acceleration of recovery from barbiturate anesthe-
sia-induced artificial sleep. Statistically high-significant
effect was revealed in all of three cases of barbiturate
anesthesia-induced artificial sleep (by 80 mg/kg; 70 mg/
kg and 60 mg/kg. Fig. 1.1; 1.2; 1.3). It appeared, natu-
rally, that spontaneous recovery of the first episodes of
wakefulness was depended on the depth of anesthesia and
in all three cases, presented on Fig.1, took 4.7 — 5 hours
after administration of Nembutal Sodium. Serial electrical
stimulations of LH and/or DH Orexin neuronal regions
accelerated the recovery process equally and the first epi-
sode of wakefulness, in both experiments, depending on
the dose of barbiturate anesthesia appeared 3 — 3.5 hour
after finishing of serial electrical stimulations (Fig. 1.1,
Fig. 1.2 and Fig. 1.3)

Statistically significant improvement was noted also in
the duration of sleep latency (Fig. 2). We have found that
recovery of fool-value wakefulness rapidly leads to the
reappearance of the first EEG episodes of deep non-REM
sleep with the same EEG picture as in baseline recordings.
Recovery rate depends again from the depth of barbiturate
anesthesia-induced artificial sleep. Spontaneous recov-
ery of non-REM sleep episodes without serial electrical
stimulations of DH and/or LH started with an average of
5.4 hours (Fig. 2, white columns), while in experimental
groups deep non-REM sleep recovery depending on the
dose of barbiturate anesthesia started 4 — 3.5 hours from
the cessation of electrical stimulations (Fig. 2. grey and
black columns). These facts indicate that repetitive acti-
vations of DH and/or LH orexin neuronal regions regu-
lates (through the acceleration of wakefulness recovery)
disturbed sleep homeostasis and significantly accelerates
recovery of deep non-REM sleep (Fig. 2, grey and black
columns).
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Fig. 1. Influence of serial electrical stimulations of DH
and LH Orexine neuron containing regions on recovery
rate of wakefulness from barbiturate anesthesia-induced
artificial sleep

On the ordinate — Time in min; on the abscissa: 1 — wake-
fulness recovery from 60 mg/kg of Nembutal Sodium in-
duced artificial sleep; 2 - wakefulness recovery from 70
mg/kg of Nembutal Sodium induced artificial sleep; 3 -
wakefulness recovery from 80 mg/kg of Nembutal Sodium
induced artificial sleep. White columns — spontaneous re-
covery of wakefulness without stimulations, gray columns
— wakefulness recovery under serial electrical stimula-
tions of DH, black columns — wakefulness recovery under
serial electrical stimulations of LH. Experimental data
were compared to the spontaneous recovery results with-
out stimulations. * * = p<0.01 was taken as the level of
significance

It appeared that barbiturate anesthesia especially inten-
sively affects the system triggering REM sleep. It produc-
es sharp increase in REM sleep latency. During spontane-
ous recovery from barbiturate anesthesia-induced artifi-
cial sleep the first episodes of REM sleep reappear with
an average of 24 hours latency (Fig. 3, white columns)
despite the fact that wakefulness and non-REM sleep are
already recovered after 5-5.5 hours from the initiation
of anesthesia. Serial activations of DH and LH Orexin-
containing neurons significantly diminishes REM sleep
latency. The first episode of this behavioral state starts
appearing, depending of the doses of Nembutal Sodium,
10-11 h after cessation of repetitive electrical stimulations
(Fig.3, grey and black columns). REM sleep recovery in
itself is a direct indicator for whole normalization of sleep
homeostasis in any pathological condition. Particularly
for the present study the sharp speed up of REM sleep
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recovery is considered as a direct indicator for the whole
normalization of sleep homeostasis and recovery of natu-
ral sleep-wakefulness cycle from barbiturate anesthesia-
induced artificial sleep.
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Fig. 2. Influence of serial electrical stimulations of DH
and LH Orexine neuron containing regions on recovery
rate of deep non-REM sleep from barbiturate-induced ar-
tificial sleep

On the ordinate — Time in min, on the abscissa: 1 — non-
REM sleep recovery from 60 mg/kg of Nembutal Sodium
induced artificial sleep,; 2 — non-REM sleep recovery from
70 mg/kg of Nembutal Sodium induced artificial sleep; 3 —
non-REM sleep recovery from 80 mg/kg of Nembutal So-
dium induced artificial sleep. White columns — spontane-
ous recovery of deep non-REM sleep without stimulations,
grey columns — deep non-REM sleep recovery under serial
electrical stimulations of DH, black columns — deep non-
REM sleep recovery under serial electrical stimulations
of LH. Experimental data were compared to the sponta-
neous recovery results without stimulations. ** = p<0.01
was taken as the level of significance

Thus, new facts about the significance of DH and LH
Orexine neurons for the acceleration of wakefulness and
SWC recovery processes from barbiturate anesthesia-
induced artificial sleep has been obtained in the present
work. The collation of these data to the results obtained by
us recently [5] enables to make more general conclusion
about the significance of hypothalamic orexin system for
the accelerated recovery of normal SWC behavioral states
from anesthesia-induced artificial sleep.

Significance of hypothalamic Orexin-containing neu-
rons in wakefulness and sleep was shown by studies
unequivocally indicating to the deficit of Orexin-con-
taining neurons as the main factor leading to narco-
lepsy, disease characterized by sleep disorders and in-
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trusions of REM sleep episodes in wakefulness state
[4,9,11]. In other words, it was shown that deficiency
of Orexin-containing neurons diminishes normal func-
tioning of brain wakefulness and REM sleep systems
[2,4,5,8,15,17,20]. Results of present investigation,
obtained by us by means of absolutely different experi-
mental design, support these earlier data and directly
indicate to the significance of hypothalamic Orexin-
containing neurons for normal functioning of wake-
fulness system but despite such a conclusion possible
therapeutic meaning of hypothalamic Orexinergic sys-
tem for normalization of pathological states character-
ized by wakefulness disturbances and whole disorder
of SWC - that are experimental comatose state and
anesthesia-induced deep sleep — was studied by us for
the first time [5].
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Fig. 3. Influence of serial electrical stimulations of DH
and LH Orexine neuron containing regions on recovery
rate of REM sleep from barbiturate-induced artificial
sleep

On the ordinate — Time in min, on the abscissa: 1 — REM
sleep recovery from 60 mg/kg of Nembutal Sodium induced
artificial sleep; 2 — REM sleep recovery from 70 mg/kg of
Nembutal Sodium induced artificial sleep; 3 — REM sleep
recovery from 80 mg/kg of Nembutal Sodium induced
artificial sleep. White columns — spontaneous recovery
of REM sleep without stimulations, gray columns — REM
sleep recovery under serial electrical stimulations of DH,
black columns — REM sleep recovery under serial electrical
stimulations of LH. Experimental data were compared to
the spontaneous recovery results without stimulations. **
= p<0.01 was taken as the level of significance

Thus new results have been obtained in present study
concerning fast speed recovery of SWC phases and sleep
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homeostasis from barbiturate anesthesia-induced artificial
sleep under the influence of serial artificial activations of
DH and/or LH Orexinergic system. What are the neuro-
physiological mechanisms for serial electrical activations
of Orexin-containing neurons to be the accelerator for
SWC forced recovery?

Brain monoaminergic and cholinergic systems have
been considered long ago as the basic parts for cur-
rent models of sleep regulation. Sudden cessation of
afferent pathways ascending from these regions to
forebrain structures leads to whole disintegration of
SWC and isolated forebrain falls into comatose state.
Drastic changes in electrical activity of forebrain
structures (neocortical areas and hippocampus) are
characteristic features for experimental comatose
state. Strong diminution of anatomical and functional
interrelationship between brain stem and forebrain
structures is also a direct target for general anesthesia-
inducing drugs [Chloral hydrate, Nembutal Sodium].
Orexin-containing neurons have a broad projec-
tion to different forebrain and brainstem structures
[4,8,11,12,15,18] with excitatory action on basal
forebrain cholinergic neurons.

We believe that neurophysiological mechanism under-
lying serial activation of Orexin-containing neurons, to
be the accelerator for the obtained faster speed recovery
from barbiturate anesthesia-induced artificial sleep, can
be based on broad direct connections of these neurons
to other forebrain structures, neocortex, thalamus and
anterior hypothalamus [4,8,11,12,15,18]. These direct
connections force functional interconnectivity between
mentioned structures under serial electrical stimulations
and physiologically it reveals in speed up of recovery
of wakefulness and deep slow wave sleep normal EEG
and behavioral sings.

Special interest deserves inability of REM sleep restora-
tion after come out of comatose state [5] while after come
out of barbiturate anesthesia-induced artificial sleep, un-
der serial electrical stimulations of hypothalamic Orexin-
containing neurons, there appears very fast-speed recov-
ery of REM sleep.

Indeed, despite significant similarities between sleep dis-
orders during these two pathological states mechanisms
for their development are very different. Particularly
comatose state is linked to the entire isolation of fore-
brain structures from midbrain and medullar regions and
recovery of SWC phases from this state can be realized
on the basis of forced put in action of forebrain neuro-
anatomical and neurochemical linkages. In the case of
anesthesia-induced artificial sleep neuroanatomical and
neurochemical linkage between forebrain and midbrain/
medullar regions is switched off temporarily and with
coming out from general narcosis normal functioning
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of these connections gradually restores. Restoration be-
comes easier under artificial activation of hypothalamic
Orexinergic system.

Our investigation have shown directly that the effect of
hyper-activation of DH and LH Orexin systems on REM
sleep recovery reveals in the only case when their con-
nections with brainstem monoaminergic and cholinergic
neuronal populations remains intact.

Thus, it can be conclude that serial electrical stimulations
of DH and LH Orexin neurons significantly accelerates
wakefulness recovery, regulation of sleep homeostasis
and the rate of recovery for SWC phases from barbiturate
anesthesia-induced artificial sleep.

Acknowledgement. Supported by Shota Rustaveli Na-
tional Science Foundation, Grant 11/04.
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SUMMARY

HYPOTHALAMIC OREXINE SYSTEM ACCELERATES REGULATION OF SLEEP HOMEOSTASIS
AND SLEEP-WAKEFULNESS CYCLE RECOVERY
FROM BARBITURATE ANESTHESIA-INDUCED ARTIFICIAL SLEEP

Nachkebia N., Maglakelidze N., Chijavadze E., Chkhartishvili E., Babilodze M.

1 Beritashvili Centre of Experimental Biomedicine, Laboratory Neurobiology of Sleep-Wakefiilness Cycle, Tbilisi, Georgia

The work was aimed for the ascertainment of following
question — whether Orexin-containing neurons of dorsal
and lateral hypothalamus and brain Orexinergic system
in general are those cellular targets which can accelerate
recovery of disturbed sleep homeostasis and restoration of
sleep-wakefulness cycle behavioral states from barbiturate
anesthesia-induced artificial sleep. Investigation was car-
ried out on 18 wild type white rats (weight 200-250gr).

Different doses of Nembutal Sodium were used for the
initiation of deep anesthesia. 30 min after barbiturate anes-
thesia induced artificial sleep serial electrical stimulations
of dorsal or lateral hypothalamus were started. Stimulation
period lasted for 1 hour with the 5 min intervals between
subsequent stimulations applied by turn to the left and right
side hypothalamic parts. EEG registration of cortical and
hippocampal electrical activity was started 10 min after

intra-peritoneal administration of Nembutal Sodium and
continued continuously during 72 hour.

According to obtained new evidences, serial electrical
stimulations of dorsal and lateral hypothalamic Orexin-
containing neurons significantly accelerate recovery of
wakefulness, sleep homeostasis, disturbed because of
barbiturate anesthesia induced artificial sleep and different
behavioral states of sleep-wakefulness cycle.

Hypothalamic Orexin-containing neurons can be considered as
the cellular targets for regulating of sleep homeostasis through
the acceleration of recovery of wakefulness, and SWC in
general, from barbiturate anesthesia-induced deep sleep.

Keywords: orexin neurons, dorsal and lateral hypothala-
mus, sleep-wakefulness cycle.

PE3IOME

OPEKCHUHOBAS CUCTEMA I'NITIOTAJTAMYCA YCKOPAET PEI'YJIAIIUIO TOMEOCTA3A CHA
N BOCCTAHOBJIEHUE IUKJIA BOAPCTBOBAHUE-COH U3 HCKYCCTBEHHOTI'O CHA,
BbI3BAHHOI'O BAPBUTYPATOBOM AHECTE3UEN

Hauxeous H.I'., Marnakeauase H.T., UnmpxaBanze I.0., Uxaprumsuiau J.B., baduaonze M.P.

Llenmp sxcnepumenmanvroi 6uomeouyunst um. M.C. Bepumawieunu,
nabopamopus Hetipobuonozuu yuxkia 6oopcmeosanue-coun, Tounucu, I pysus

Llenpio mccneoBaHus SIBUJIOCH BBISICHUTH SIBISICTCS JTH
OPEKCHHOBAs CHCTEMA TMIIOTaIaMyca HeHpOOHOIOTHIECKUM
cyOCcTpaToM [Is yCKOPEHNSI PETYIISIMK HapyILIEHHOTO TOMEO-
CTa3a CHa M aKCCeNepaliy BOCCTAHOBIICHNS TOBEJICHUECKIX
COCTOSIHMH NUKJIa OOPCTBOBAHNE-COH M3 MCKYCCTBEHHOTO
CHA, BBI3BAHHOTO 0ApONTYPaToOBOW aHECTE3HEH.

HccrnenoBanmne mpoBeneHo Ha 18 GenmbIx KphIcaX BECOM
200-250 . AHecTe3MIO BBI3bIBAIH C IOMOILBIO PA3TUYHbIX
II03 dTaMUHaJa HATpUA. DIEKTPUUCCKHAC pa3IpaKeHUS
OpPEKCHHOBBIX HEHPOHOB JOPCATFHOTO MIIH JIATEPATEHOTO
THIIOTaJIaMyca HaYMHAIHCE cImycTs 30 MIH. TTocIie Hayama
HCKYCCTBEHHOTO CHA, BEI3BAHHOTO 0apOWTYypaTOBOM aHe-
cresueil. [lepron pa3apaskeHus IPOJOIDKAICS B TCUCHUE
1 gaca ¢ WHTEpBaJIOM 5 MUH. MEXKIY pa3ApakCHUSIMU,
KOTOpBIC TMPUMEHSIIUCH TOOYEPEIHO K JaTepaabHON U
JIOpCaTbHOW YaCTSM JICBOTO W MPAaBOTO THIOTaJIaMmyca.
ukn 6oapcTBOBaHIE-COH PErHCTPUPOBATH HETIPEPHIBHO
B TCUCHHUE 72 9aCOB.
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B pesynbrare mMpoBECHHOTO HCCIECIOBAHUS IOTYYCHBI
HOBBIC JaHHbBIC, KOTOPHIC ITOKA3bIBAIOT, YTO CEpPHHHBIC
NEKTPUUECKUE Pa3/paXeHUs OPEKCHHOBBIX HEHPOHOB
JIOPCABHOTO WJIM JIATEPAJIbHOTO THUIIOTalaMyca 3Hadu-
TENBHO YIYYIIAOT PETyINpOBaHNE HAPYIIEHHOTO TOMEO-
CTa3a CHa, YTO TPOSIBISICTCS B aKCEJICPAIIMU BBIXOIA W3
HCCKYCTBEHHOTO CHa, BBI3BAHHOTO 0apOHMTYypaToBOIi aHe-
CTe3Mell M 3HAYNTEIBHOM YCKOPEHHH BOCCTAHOBJICHHS
TTOBE/ICHYECKUX COCTOSTHHH IMKIIa O0APCTBOBAHME-COH B
LIEJIOM.

OpexkcuH-cofiepskane HEeHpOHb THIOTaIaMyca MOTYT
OBITH PAcCMOTPEHBI Kak KJIETOYHas MHUIIEHb I pe-
TYISIMN HAapyHIEHHOTO TOMEOCTa3a CHAa M YCKOPEHUS
BBIXOJIa M3 HCCKYCTBEHHOTO CHA, BBI3BAaHHOTO OapOm-
TYpaTOBOI aHecTe3Well, 4epe3 BOCCTAHOBJICHHE IMKIIa
00IPCTBOBAHNE-COH B IIETIOM.
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THE IMPORTANCE OF IMMUNOHISTOCHEMICAL STUDIES
IN THE DIAGNOSIS OF CANCER OF UNKNOWN PRIMARY ORIGIN

1Beisenayeva A., 2Cialkowska-Rysz A., Zhumaliyeva V., *Omarova |, !Kabildina N., 'Sirota V.

Karaganda State Medical University, Kazakhstan, *Medical University of Lodz, Poland;
®Karaganda Regional Cancer Center, Kazakhstan

According to the data of different authors patients with
tumors of unknown primary origin make up 0.5-15% of on-
cologic patients seeking medical advice and the diagnosis of
metastatic disease of uncertain origin is met somewhat more
often among men than among women. Average age makes
up 52 years for men and 51 years for women [1,8].

The term differentiation of tumor cells is used towards
cells of parenchyma of tumor and designates the degree of
their distance from normal cells of analogoust issue both
by morphological and by functional features. Depending
on the degree of differentiation cancer cells are subdivided
into high-grade, low-grade and undifferentiated or anapla-
sia- persistent loss of all cell’s specific functions except the
function of reproduction [1,8,9].

© GMN

All benign tumors consist of highly differentiated cells
almost indistinguishable from analogous cells of sound tis-
sue. The cells of poorly differentiated and undifferentiated
tumors have the appearance of primitive nonspecialized
cells. Lack of the differentiation (anaplasia) is considered
as a mark of a malignant transformation with high prolif-
erative activity. Complexity of diagnosis and all the more
treatment of patients and also, by poor results of special
medical maintenance provoke most of oncologists feel pes-
simism towards the given group of patients [2,5,7].

Identification of the morphological structure of a tumor
makes it possible to supposedly determine localization of
the primary tumor that considerably facilitates search of
the primary fosci site [4,6].
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The purpose of the research is to give characteristics to
tumors of unknown primary by admission diagnosis and
morphological diagnosis.

Material and mthods. Treated cases with tumors of un-
known primary at oncologic dispensary for 5 years were
analyzed in details. There were 162 patients with tumors
of unknown primary at age 5-84 years (the average age
49.941.6) male and female, of different nationalities that
were the object of clinico-laboratorial research.

In this study we examine the patients with tumors of
unknown primary who corresponded to the diagnosis of
undifferentiated tumors according to the histological and
immunnomorphological criteria of International histologi-
cal classification of tumors [3].

Besides clinical, instrumental, cytological, morphological
investigations immunnohistochemical research of tumors
was carried out by avidin-biotin-peroxydase method.

Depending on the pathogenetic diagnosis we picked out
9 groups of patients: 1. lymphoproliferative disorders
(including lymphogranulomatosis), 2. carcinoma (poorly
differentiated, serous, adenocarcinoma, ovarian carcinoma,
metastases), 3. sarcoma (chondro —poorly differentiated,
pseudo -spindle-cell, osteo-, myelo- small celled, fibro-
lipo- gigantocellular,) 4. tumors of roots of nerves (neu-
roblastoma, schwannoma), 5. tumors of blood vessels, 6.
melanoma, 7. dermoid cancer, 8. other tumors, 9. benign
discases.

Results and their discussion. Characteristic of patients
with tumors of unknown primary was defined by admis-
sion diagnosis, that is according cytologic assessment
(Table 1). There were 162 patients, from them 48 patients
with lymphoproliferative disorders (29,6+4,2%), 58 — with

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
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carcinoma (35,8+3,8%), 19 - with soft tissue sarcoma and
osteosarcoma (11,7£2,5%), 13 — with tumors of roots of
nerves (8,02+2,1%), 5 — with tumors of blood vessels
(3,1£1,4%), 8 — with melanoma (4,9+1,7%), 8 — with other
tumors(4,9+1,7%), 3 — with benign diseases (1,8+1,1%).

There is the characteristic of patients with tumors of
unknown primary by morphological histotype (Table 2).
Histological research involved all the patients, 44 patients
had lymphoproliferative disorders (27,2+3,5%), 54 had
carcinoma (33,34+4,3%), 20 had soft tissue sarcoma and os-
teosarcoma (12,3+2,6%), 10 had tumors of roots of nerves
(6,2£1,9%), 1 had tumor of Blood vessels (0,6+0,6%), 6 had
melanoma (3,7+1,5%), 6 had Dermoid cancer (3,7+1,5%),
10 had other tumors (6,2+1,9%), 11 had benign diseases
(6,84+2,0%).

It happened to be that diagnoses of 3 patients who had
lymphoproliferative disorders by admission diagnosis were
not confirmed by histological research (carcinoma was
diagnosed only in 1 case and benign diseases in 2 cases).
Patients with histological diagnoses tumors of roots of
nerves and tumors of Blood vessels had the analogous situ-
ation: carcinoma was diagnosed for 3 patients with tumors
of roots of nerves and benign diseases for 2 patients as a
result of histological research. The 4 of 5 patients origi-
nally diagnosticated with tumors of Blood vessels were
diagnosed as patients with carcinoma (2 cases) and other
tumors (2 cases) histologically.

11 patients were diagnosed with benign diseases at histo-
logical research , whereas at admission this pathology was
diagnosed with 3 of 8 patients: 3 with lymphoproliferative
disorders, 1 - with carcinoma, 2 - with sarcoma, 1 - with
melanoma, 1 - with a tumor of roots of nerves. Dermoid
cancer was diagnosed by histological research with 6 pa-
tients previously diagnosed with carcinoma.

Table 1. Characteristic of patients with tumors of unknown primary by admission diagnosis

Admission diagnosis Number of o Error of mean Variation range
(cytologic diagnostics) observations M Mean,% m, % 95% 95%
max. min
Lymphoproliferative disorders
(irylcfl dirf’g LGM) 48 29,6 4,2 36,4 22,4
Carcinoma 58 35,8 3,8 43,3 28,3
Soft tissue sarcoma and 19 1.7 25 12.1 113
osteosarcoma
Tumors of roots of nerves 13 8,0 2,1 8,4 7,7
Tumors of Blood vessels 5 3,12 1,4 3,3 29
Melanoma 8 4.9 1,7 52 4.7
Other tumors 8 49 1,7 52 4.7
Benign diseases 3 1,8 1,1 2,0 1,71
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Table 2. Characteristic of patients with tumors of unknown primary by morphological histotype

. . . | Number of M Error of Variation irr:ltl;%s gonﬁdence
Histological diagnosis . mean Mean m,
observations % % -
95% max. 95%min

Lymphoproliferative disorders

(hylclﬁ dirlfg LGM) 44 27,2 35 34,1 20,2
Carcinoma 54 33,3 43 40,8 25,8
(S):étot;i‘;g;fcoma and 20 12,3 2,6 12,7 11,9
Tumors of roots of nerves 10 6,2 1,9 6,5 59
Tumors of Blood vessels 1 0,6 0,6 0,7 0,5
Melanoma 3,7 15 39 3,5
Dermoid cancer 6 3,7 1,5 3,9 3,5
Other tumors 10 6,2 1,9 6,5 5,9
Benign diseases 11 6,8 2,0 7,1 6,5

Statistical discrimination of frequency of diagnoses de-
termined cytologically at admission and with the help of
the histological research are detected by using y*Pearson
criterion (y>=515, p=0,00001).

Characteristic of patients with tumors of unknown primary was
also carried out by immunohistochemical phenotype (Table
3). Immunohistochemical research was carried out with all the
patients; 45 of them were diagnosed with lymphoproliferative
disorders (27,8+3,5%), 36 —with carcinoma (22,2+3,3%), 17-
with sarcoma (10,5£2,4%), 23 — with tumors of roots of nerves
(14,242,7%), 6 — with tumors of Blood vessels (3,7+1,5%),
8- with melanoma (4,9+1,7%), 7 — with dermoid cancer
(4,3£1,6%), 10 — with other tumors (6,2+1,9%), 10 — with
benign diseases (6,2+1,9%).

Immunohistochemical confirmation of histological diagnoses
of the patients with lymphoproliferative disorders was received
in all the cases and 1 patient was added who was diagnosed
histologically with carcinoma. The diagnosis was confirmed
immunohistologically with 36 patients of 54 with histologi-

cal diagnoses carcinoma, and the following pathologies were
determined with the other 18: 2 - with dermoid cancer, 1
- with lymphoproliferative disorder, 6 -with tumors of roots
of nerves, 1 - with benign diseases, 3 - with tumors of blood
vessels, 2 - with melanoma, 2 - with sarcoma, 1 - with other
tumors. Tumors of roots of nerves were immunohistologically
determined with 23 patients, diagnoses of 10 of them were
confirmed histologically, but other 13 patients had histologi-
cally determined following pathologies: 1 —dermoid cancer,
1 — lymphoproliferative disorders, 6 — carcinoma, 1 benign
diseases, 3 — sarcoma, 1 — other tumors.

Analyzing diagnoses verified by different morphological
methods determined that the number of coincidences is
extremely high.

Significant difference between the admission diagnosis
(that is cytologic) and its histological confirmation was
not revealed in the hospital (y*Pearson criterion, p>0.05)
for lymphoproliferative disorders, poorly differentiated
with cancer, sarcomas, tumors of roots of nerves and

Table 3. Characteristic of patients with tumors of unknown primary by an immunohistochemical phenotype

. . . . Number of Error of Mean Fluctuation§ range
Immunohistochemical diagnosis . M mean, % Confidence interval
observations m,%
95% max. | 95% min

Lymphoproliferative disorders
(ii’lclﬁ difg LGM) 45 278 35 34,8 20,7
Carcinoma 36 22,2 3,3 22,7 21,7
Sarcoma 17 10,5 2,4 10,9 10,1
Tumors of roots of nerves 23 14,2 2,7 14,6 13,8
Tumors of Blood vessels 6 3,7 1,5 3,9 3,5
Melanoma 8 4.9 1,7 5,2 4.7
Dermoid cancer 7 43 1,6 4,6 41
Other tumors 10 6,2 1,9 6,5 59
Benign diseases 10 6,2 1,9 6,5 5,9

© GMN
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Table 4. Comparison of cytologic and histological verifications
of tumors of unknown primary

. . C_ytolog!c Histological y>Pearsoncriterion
Groups of tumors by histogenesis diagnosis diagnosis (%6m)

(%£m) X p
ziﬁﬁg?f;‘ﬁg%t”e disorders 29,6+4.2 272435 0,44 >0.05
Carcinoma 35,8+43,8 33,3443 0,43 >0.05
Soft tissue sarcoma and osteosarcoma 11,7£2,5 12,3+2.6 0,17 >0.05
Tumors of roots of nerves 8,0+2,1 6,2+1,9 0,64 >0.05
Tumors of Blood vessels 3,12+1,4 0,6+0,6 1,66 >0.05
Melanoma 4,9+1,7 3,7¢1,5 0,53 >0.05
Dermoid cancer - 3,7£1,5 2,47 p<0,05
Other tumors 4,9+1,7 6,2+1,9 0,51 >0.05
Benign diseases 1,8+1,1 6,8+2.0 2,19 p<0,05

Blood vessels, melanoma. Differentiation with cancer
that is a dermoid cancer (3,7+1,5%) becomes possible at
histological investigation and percentage of benign dis-
cases statistically significantly increases from 1,8+1,1%
till 6,8+2,0% (p<0,05). Cytologic over diagnosis toward
tumors is shown (Table 4).

The difference in diagnoses made with the help of his-
tological and immunohistochemical investigions is not
statistically revealed (>=378,p=0,00001).

But significant difference of immunohistochemical and
histological diagnoses of poorly differentiated carcinoma
(p<0,05) and tumors of roots of nerves (p<0,05) was
revealed when using y?Pearson criterion (Table 5). Histo-
logical overdiagnosis of poorly differentiated carcinoma
by11,1% (p<0,05) and hypodiagnostics of tumors of nerve
tissue by 8,0% (p<0,05) are marked. Statistical differences
are high (¥>=556, p=0,00001) by comparison of diagnoses
diagnosed at admission and with the help of immunohisto-
logical investigation with using of coefficient 2.

Statistically significant difference is revealed based y?-
Pearson criterion by immunohistochemical confirmation
of cytologic diagnosis for poorly differentiated carcinoma
and benign diseases (Table 6). Cytologic over diagnosis of
undifferentiated carcinoma by 13,6% (p<0,05) and hypodi-
agnosis of benign diseases by 4,4% (p<0,05) are marked.
Adequacy between cytologic diagnoses made at admission
and diagnoses made by results of histological and immu-
nohistochemical investigations was carried out graphically
with the help of correlation analysis by Spearman.

Fluctuations range of cytologic diagnosis concerning diag-
nosis made by histological investigation is shown in Draw-
ing 1. Cytologic diagnosis of lymphoproliferative disorders,
undifferentiated carcinoma, tumors of roots of nerves
completely coincide with diagnoses made by histological
research, fluctuation range is minor. Cytological diagnosis
of soft tissue sarcoma and osteosarcoma, melanoma, other
tumors and benign diseases has a wide range of dispersion
around the diagnosis made by histological research,perhaps,
because of low observation count (Fig. 1).

Table 5. Comparison of histological and immunohistochemical verifications
of tumors with unknown primary

. . H|§tolog|f:al Immunohistochemical y*>Pearson criterion
Groups of tumors by histogenesis diagnosis diagnosis (Y6m)
(%o£m) x p

Lymphoproliferative disorders
(iflclﬁ 4 If’g LGM) 272435 27,8435 0,13
Carcinoma 33,3143 22,2433 2,0 p<0,05
i;t:;;izz;zrcoma and 12,342,6 10,5+2,4 051
Tumors of roots of nerves 6,2+1,9 14,2427 2,5 p<0,05
Tumors of Blood vessels 0,6+0,6 3,7£1,5 191
Melanoma 3,7¢1,5 4,9+1,7 0,53
Dermoid cancer 3,7+1,5 4,3+1,6 0,27
Other tumors 6,2+1,9 6,2+1,9 0
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Table 6. Comparison of cytologic and immunohistochemical verifications of tumors of unknown primary

Fig. 1. Correlation of frequency of coincidence between
cytologic and histological diagnoses of tumors of un-
known primary
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Fig. 2. Correlation of frequency of coincidence between
cytologic and immunohistochemical diagnoses of tumors
of unknown primary

The similar situation is observed by comparison of cytologic
and histological diagnoses. Cytologic diagnosis of lymphop-
roliferative disorders, undifferentiated carcinoma, tumors of
nerves of roots had complete confirmation by immunohis-

tochemical investigations, the fluctuations range was narrower
© GMN

. . C_ytolog!c Immunohistochemical ¥? Pearson criterion
Groups of tumors by histogenesis diagnosis . .
diagnosis (Yxm) -
(%+m) ’ p
Lymphoproliferative disorders
+ +
(including LGM) 29,6+4,2 27,843,5 0,003
Carcinoma 35,8+3,8 22,2433 2,7 p<0,05
Soft tissue sarcoma and 11.742.5 10,5424 0,35
osteosarcoma
Tumors of roots of nerves 8,0+2,1 14,2427 1,82
Tumors of Blood vessels 3,12+1,4 3,7+1.,5 0,28
Melanoma 49+1,7 4,9+1,7 0
Dermoid cancer - 4,3+1,6 2,69 p<0,05
Other tumors 4,9+1,7 6,2+1,9 0,51
Benign diseases 1,8+1,1 6,2+1,9 2,01 p<0,05
" Categ Box & Whider Plot: 10D-POS (Fig. 2). And the cytologic diagnosis of the tumor of Blood
vessels, other tumors and benign diseases had the fluctuations
! range wider than the diagnosis made by immunohistochemical
s research, their admission diagnostics is the least accurate, and
5 = cytologic verification of a tumor is possible from any group
g, I_ITJ except lymphoproliferative disorders.
: 2
3 Boxplot by Group
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Fig. 3. Correlation of frequency of coincidence between
histological and immunohistochemical diagnoses of tumors
of unknown primary

The evener picture is seen by comparison of histologi-
cal and immunohistological diagnoses. Histological
diagnosis of lymphoprofilerative disorders, undifferenti-
ated carcinoma, soft tissue sarcoma and osteosarcoma,
tumors of roots of nerves histological diagnosis of lym-
phoproliferative disorders, undifferentiated carcinoma,
soft tissue sarcoma and osteosarcoma, tumors of roots
of nerves slightly fluctuates and has a high degree of
confirmation by immunohistochemical research (Fig.
3). Histological diagnosis of tumors of Blood vessels,
melanoma, dermoid cancer, other tumors and benign
diseases don’t often coincide with the diagnosis made
by immunohistochemical investigations, and have a wide
fluctuations range. Histological diagnosis of tumors may
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Table 7. Spearman rank correlation coefficients of diagnoses of poorly differentiated tumors made cytologically,
histologically and immunohistochemically

Admission Histological Immunohistochemical Clinical .
- - - . - . Longevity
diagnosis diagnosis diagnosis outcome
Admission diagnosis 1,000000 0,654215 0,607475 0,049174 0,002219
Histological diagnosis 0,654215 1,000000 0,585849 0,050015 -0,041906
Immunohistochemical 0,607475 | 0,585849 1,000000 0,044539 | -0,019198
diagnosis

immunohistologically be verified in any group except
lymphoproliferative disorders.

Spearman’s rank correlation coefficient was used with the
purpose of statistical demonstration of existence of the
connection between the two qualitative series of studied
criteria (diagnoses) with the evaluation of their proximity
of coincidence and quantitatively expressed rank correla-
tion coefficient (Table 7). The results of the analysis of the
rank correlation coefficients let us assert that distribution
of the diagnoses made cytologically, histologically and
immunohistochemically in groups has a statistically sig-
nificant connection (p<0.05), but their amount 0,58-0,65
corresponds to the mean degree and does not suppose a
complete coincidence of diagnoses. Longevity (Life span)
and clinical outcome did not have statistically significant
connections with level of a diagnosis of poorly differenti-
ated tumors made cytologically, histologically and immu-
nohistochemically.

Conclusion: 1. The cases with poorly differentiated car-
cinoma (33,3+4,3%) and lymphoproliferative disorders
(27,243,5%) dominate among the cases with tumors of
unknown primary by histological research.

2. High degree of noncoincidence of cytologic and histo-
logical diagnoses (¥*=515, p=0,00001), histological and
immunohistochemical diagnoses (¥?>=378, p=0,00001),
cytologic and immunohistochemical diagnoses (¥>=556,
p=0,00001) were revealed.

3. Cytologic over diagnosis of undifferentiated carcinoma
by 13,6% (p<0,05) and hypodiagnosis of benign diseases
by 4,4% (p<0,05) and histological overdiagnosis of poorly
differentiated carcinoma by 11,1% (p<0,05) and hypodi-
agnostics of tumors of nerve tissue by 8,0% (p<0,05) are
marked, that points to the necessity of making immunohis-
tochemical research in the case of given pathology.

4. Statistically significant connection of mean degree be-
tween diagnoses of poorly differentiated tumors made by
cytologic, histological and immunohistochemical investi-
gation is revealed.
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SUMMARY

THE IMPORTANCE OF IMMUNOHISTOCHEMI-
CAL STUDIES IN THE DIAGNOSIS OF CANCER
OF UNKNOWN PRIMARY ORIGIN

1Beisenayeva A., 2Cialkowska-Rysz A., 'ZZhumaliyeva V.,
®Omaroval., 'Kabildina N., ‘Sirota V.

'Karaganda State Medical University, Kazakhstan, ?Medi-
cal University of Lodz, Poland; *Karaganda Regional
Cancer Center, Kazakhstan

The purpose of the research is to give a comparative diag-
nostic characteristic to tumors of unknown primary origin
by admission diagnosis and morphological diagnosis.
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162 treated cases with tumors of unknown primary at On-
cologic Dispensary for 5 years were analyzed in details.
Besides clinical, instrumental, cytological, morphological
methods, immunnohistochemical research of tumors was
carried out by avidin-biotin-peroxydase tecnics.

Thecaseswithpoorlydifferentiatedcarcinoma(33,3+4,3%)
and lymphoproliferative disorders (27,243,5%) prevailed
among the cases with tumors of unknown primary by his-
tological research. High degree of noncoincidence of cy-
tologic and histological diagnoses (¥2=515, p=0,00001),
histological ~and immunohistochemical diagnoses
(x2=378, p=0,00001), cytologic and immunohistochemi-
cal diagnoses (¥2=556, p=0,00001) were revealed.

Cytologic overdiagnosis of undifferentiated carcinoma by
13,6% (p<0,05) and hypodiagnosis of benign diseases by
4,4% (p<0,05) and histological overdiagnosis of poorly
differentiated carcinoma by 11,1% (p<0,05) and hypodi-
agnostics of tumors of nerve tissue by 8,0% (p<0,05) are
marked, that points to the necessity of making immuno-
histochemical research in the cases of given pathology.
Statistically significant connection of mean degree be-
tween diagnoses of poorly differentiated tumors made by
cytologic, histological and immunohistochemical investi-
gation is revealed.

Keywords: tumors of unknown primary, diagnostics, im-
munohistochemical research.

PE3IOME

SHAYUMOCTb UMM YHOTI' UCTOXUMHNYECKO-
IO UCCIIEAOBAHUSA B IMAT'HOCTHUKE OITYXO-
JIEM BE3 MIEPBUYHO-BBISIBAEHHOI'O OYATA

'Beiicenaena A.P., “Ilnanxosckan-Poixk AL,
Kymanauesa B.A., *Omaposa .M.,
Ka6ounauna H.A., *Cupora B.b.

Kapaecanouncxuii 2ocyoapcmeeniviii MEOUYUHCKUT YHU-
eepcumem, Kazaxcman; *Meduyunckuil ynusepcumem,
J003, Honvwa, *0bnacmuot onkonozuueckuti Oucnamncep,
Kapaeanoa, Kazaxcman

emnsto HCCIIEIOBAHNUS SIBUJIACh CpPaBHHUTEIIBHO-
JIMarHOCTUYECKasl XapaKTEePUCTHKA OITyXoJiei Oe3 BbIsIBICH-
HOTO TIEPBUYHO OYara Io MarHo3y MpH MOCTYIUICHHH 00JTb-
HOTO B CTaIMOHAP U 110 MOP(HOIOTUUECKOMY JTHArHO3Y.

Hccnenosansl 162 cinyyas omyxosiei 0e3 NepBUYHO BbIsIB-
JieHHOTo ovara B Kaparana1mHCKoOM 00JIaCTHOM OHKOJIOTH-
yeckoM nucrnancepe 3a 2006-2010 rr. [Tanuentam nomu-
MO KJIMHUUYECKHX, NHCTPYMEHTAJIbHBIX, IUTOJOIMYECKUX
U THUCTONATOJOIMYECKUX MCCIEOBAHUN MPOBEACHO HM-
MYHOTHCTOXMMHYECKOE HCCIIEI0OBAaHIE OIyXOJIH aBUINH-
OMOTHH-TICPOKCHIA3HOH TEXHUKOM.

© GMN

B cTpykType manmeHTOB ¢ OmMyXoisMH Oe3 MepBHYHO-
BBISIBJICHHOIO O4ara IIpM TUCTONATOJOTMYECKOM UC-

CJIC/IOBAaHUM  TIPEBAJMPOBAIN  IMAIMEHThl C  HU3KO-
muddepeHpoBanHoi  kapruHoMond - 33,3+4,3% wu
mumbornponudepatuBHol  narosorued - 27,2+3,5%.

BrIsiBieHa BbICOKasi CTEIEHb HECOBIIaACHUS NUArHO30B
[UTOJIOTHYECKOTO U THUCTOMaTojJorudeckoro (y2=515,
p=0,00001), rucTonarosoruyeckoro ¥ UMMYHOTHCTOXH-
mudeckoro (¥2=378, p=0,00001), UUTOTOTHYECKOTO H
MMMYHOTHUCTOXUMHUYECKOTo (¥2=556, p=0,00001).

Ha ocHOBaHWM NpPOBEACHHBIX HCCIIEIOBAHUN CliEyeT
3aKJIIOYUTh, YTO IIMTOJIOTHYECKAs THUIEPIHarHOCTHUKA
HU3KOAM(phepeHIPOBAHHBIX KapLIUHOM HMEET MECTO B
13,6%, rumomguarHoCcTUKa J00POKAYCCTBEHHBIX HU3MCHE-
Hu# - B 4,4%; ructonoruueckasi TUNEPAUArHOCTUKA HU3-
Ko pepeHIIPOBaHHON KaplUHOMBI - B 11,1%, runoau-
arHOCTHKA 3JI0KAaYECTBEHHON OIlyXOJIM HEPBHBIX TKaHEU
- B 8,0%, 4TO yKa3bIBAaCT HA HEOOXOAMMOCTh ITPOBEACHUS
MMMYHOTUCTOXUMHYECKHX HCCIIEOBAHUNA TIPU JaHHOM
MaTOJIOTUH. BhIsSBIEHA CTATHCTHYECKH 3HAYMMasi Koppe-
JSIIUSL CPEIHEH CTENeHW MEXly JMarHo3aMH OIyXoJed
0e3 MepBUYHO-BBISBICHHOTO 04ara, yCTaHOBICHHBIX TPH
MOCTYIUICHUH, M THCTOJIOTHYECKOM W UMMYHOTHCTOXH-
MHUYECKOM HCCIICI0OBAHUSIX.
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POJIb OKCHJA A30TA U PEOJIOTHYECKHUX CBOMCTB KPOBH
B HOAAEPXKAHUU TEMIIEPATYPHOI'O TOMEOCTA3A B TKAHU I'OJIOBHOI'O MO3T'A

HMxomkya H.H., F'onraaze H.B., Murarsapus H.II.

Tounucckuii 20cyoapcmeenHblil MEOUYUHCKULL YHUBEPCUmen,
Lenmp sxcnepumenmanvrou buomeouyunsvt um. M. bepumawsuiu, I py3us

M3BecTHO, 4TO TEMIIEpaTypa TKAaHN TOJIOBHOTO MO3Ta IPH
MTOCTOSTHHBIX YCIOBMSIX TEIUIONEpPEaudl ONpenesieTCs
JMHAMHUKOH KPOBOTOKAa B FOJIOBHOM MO3T€ M MEHHUHTE-
aJbHBIX cocyziax. OCHOBBIBAsICh HA JAHHBIX B3aMMOCBSI3H
KPOBOTOKA M ME€TabO0IN3Ma, TPUBEACHHBIX B JINTEpPAType,
Juts (PyHKIIMOHAIBHBIX HarPy30K, aKTUBUPYIOIIUX TE TN
MHBIE CTPYKTYPBI TOJIOBHOTO MO3T'a, YCTaHOBIIEHO, YTO
JUTSL KOPBI TOJIOBHOTO MO3Ta OTKJIOHEHHS TEMIIEpPaTyphbl
MoryT Koiebarbes B penernax 0,12°C, a ast 6emoro Be-
mrectra - B mpeaenax 0,07°C [1]. OxHako Tom0BHOM MO3T
MOXET IO/IBEPraThCs M BECbMa CyIIECTBEHHBIM TEMIIEpa-
TYPHBIM BO3/ICHCTBHSIM 9K30I'€HHOTO XapaKTepa, 3aluTa
OT KOTOPBIX MMEET MPUHIUIHAIBHOE 3HAYCHHE IS €TO
HOPMaJbHOTO (PYHKIMOHUpPOBaHHS. J[aHHBEIN BOmpOC
UMEET 0COOEHHO BayKHOE 3HAYCHHE NP UCTIOIb30BaHUHT
B OHKOJIOTHYECKON KIMHUKE OTHOCHUTEIBHO HOBOTO,
THIEPTEPMHUUECKOTO METO/a JICUCHHUs, KaK B Clydae
JIOKaJbHOM TUIIEPTEPMHUH, TaK U OOIIeH, ympaBIseMoi
THIIEPTEPMUH BCETO TeJa, KOT/Ia HapsiAy ¢ OIyXOJIEBOM
TKaHBIO TEMIIEPATypPHOMY BO3ACHCTBHUIO OABEPTACTCS U
HOpMallbHasl TKaHb. B 4acTHOCTH, B paHee MPOBEACHHBIX
HaMH 3KCIIEPUMEHTAIbHBIX HCCIETI0BAHUAX (G (HEKTOB
nmokansHOH runeprepmuu (JII') romoBHOrO Mo3ra OBLIO
ycranosieHo, uto JII" (43°C, skcriozurust 60 MUH.) MOXKET
MPUBECTH K CYIIECTBEHHBIM MOP(}HODHHU3NOIOTHIECKUM
M3MEHEHUAM B HOpManbHOU TKaHU [4]. B ykazannoi
paboTe TemmepaTypHOMY BO3JICHCTBHUIO IMOJIBEPTalach
HEIMOCPEICTBEHHO KOPa TOJIOBHOTO MO3T'a, HO KAKOBBI JKE
OyayT TemIepaTrypHble KojieOaHHsI B TKAHU T'OJIOBHOTO
MO3ra, KOrjja BO3ACHCTBHIO TOABEPTACTCS BCE TEIO U
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TEPMETUYHOCTh Yeperna B MPOILEcce TEMIEpaTypHOTo
BO3/ICHCTBHS HE HApYIIIEHA M KaKoBa Oy/IET POJIb OKCUIA
a30Ta MpHU 3TOM, TpeOyeT JarbHEHIINX HCCleJOBaHUH,
TaK KaK XOPOIIO M3BECTHO, YTO MPHU TEMIEPaTypHOM
BO3JECHCTBUU MOXKET MPOU30UTH aKTHUBALUsl HE TOJIBKO
KOHCTUTYLIMOHAJIBHBIX, HO U MHAYIHOENbHOU (hopm
CHHTAa3bl OKCHJa a30Ta. TemIeparypHoe BO3AEHCTBUE
MOJKET OKa3aTh BIUSHIE U HA PEOJIOTHIECCKUE CBOIICTBA
KpPOBH, B YaCTHOCTH, HA arperupyeMOCTh 3pPUTPOIHUTOB,
YTO, B CBOIO OYEPE/Ib, MOKET HAPYIINTh MPOIIECC TEPMO-
pETYISIUN B TKAaHU TOJTOBHOTO MO3Ta.

Ilenpro uccieloBaHUs SABUIOCH M3YUEHHUE BIHSHUS
OKCHJIa a30Ta M PEOJIOTHYECKHX CBOWCTB KPOBHM Ha
ayTOPETYISIUI0 TEMIIEPATypPHOTO TOMEOCTa3a B TKaHH
TOJIOBHOTO MO3ra.

Marepuan U MeTObl. DKCIIEPIMEHTAIbHBIM KHBOTHBIM
(6embre xpoIchl, TuHUN Buctap maccoit 200-250 1) B ro-
JIOBHOM MO3I UMIUIAHTHUPOBAJIM CIIELUAIIBLHO IS 3TOM LIenH
m3rorosneHHsie (Bicher Cancer Institute, Los Angeles,
USA) TOHKHE, TOKPBITEIE TS(GIOHOBOH H30JIAINEH, Tep-
Momapsl ¢ oomuM auameTpoM 300-400 MKM, aKTHBHBIN
KOHYHUK KOTOPBIX OBIT OTOJIEH, MPUMEPHO, Ha 1,5-2 MM.
Tepmonapa morpy»xasnack B MOJKOPKOBBIE CTPYKTYPHI (B
30HE TAJIAMHYECKUX S7Iep), a ee (hummKa (KOHHEKTOp) HUK-
cupoBajach Ha yepene. Ha Tpetuil neHp nocie onepauuu
XPOHUYECKOH MMIUTAHTAIIMN TEPMOTIAPhI )KUBOTHBIE HAPKO-
trsuposaiucs (0,15 min/100r 4% pactBop xstopan ruapara)
Y TIOMEIIATNCH Ha CTOJMKE B THIIEPTEPMUUECKOM KabuHe
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(puc. 1). OTBOA OT (PUILIKK TTOCPEACTBOM TEIIIOU30JINPO-
BaHHOTO Ka0eJst MOJKIII0YaNN K U(QPOBOMY M3MEPUTEITIO
temrneparypsl (Omega Engineering, Inc., USA). IIpose-
JICHBI IBE€ CEPHUH OIBITOB HA IPyNnax *XUBOTHBIX (10 12
B Ka)XJ10il) ¢ UMIUIAaHTUPOBAHHBIMH TepMomnapamu: (a)
«MHTAKTHBIE», KOTOPBIM MPEIBAPUTEILHO (10 THIIEPTEP-
MHH) HE BBOJMINCH KaAKHE-THOO0 (hapMaKOIOTHUCCKUEC
BelecTna; (6) rpymma, KOTopoi 3a 15 MUHYT 10 Havana
TUIEPTEPMUYECKON AKCIIO3ULIMH HHTPANIEPUTOHEAIBHO
BBOJMJIM HECENEKTUBHBIM MHIUOUTOP CUHTA3bl OKCHIA
azora HUTpO-L-pyprunun metuinossiit a3¢up (L-NAME)
(50 mr/xr). Temneparypy Kak B TUIIEPTEPMUYECKO KaOu-
HE, TaK U B TKAaHU F'OJIOBHOTO MO3T'a JKUBOTHBIX H3MEPSUIH
HerpepbIBHO. [ToBbIIIEHNE TeMIieparypbl B KaOWHE OCy-
IECTBIISAIOCH IIOCTENEHHO B Tedenue 25-30 munyT 10 45°C
U 3TOT YPOBEHb aBTOMATHUECKH MOICPKUBAJICS B TCUCHUE
60 MUHYT, a B TaJbHEMIIIEM, B 3aBUCUMOCTH OT COCTOSIHUS
JKUBOTHOTO, TPOJOJKAIN MOBBIIICHHE TEMIIEPaTypsl 10
48-50°C. Ha otnenbubix (6€3 MMILUIAHTALMK TEPMOTIAP)
JBYX TpyIax >KUBOTHBIX (10 12 KpBIC B KaX10#) — UH-
TaKTHBIX U C NpeaBapuTensHo BBeAeHHBIM L-NAME (B
yKa3aHHOMH BBIIIE 103€) MPU Pa3InYHBIX TEMIIepaTypax B
THIIEPTEPMHUUECKOI KaOMHE OMPE/IeIIsUTH HHCKC arperarym
SPUTPOIUTOB — OUH U3 BAKHEHUIINX PEOJOTMYECKUX MO-
Kazaresei KpoBu. [{11st 3Toi 11e511 MCT0Ib30BaIi METOIUKY,
paspaborannyto npod. I.. MueaIuiBuiv u U3BECTHYIO
nox Ha3zBaHueM “Georgian technique” [13].

Puc. 1. Hapxomu3suposanHasi Kpblca 6 2unepmepmuieckoll
Kxabumne

[TonydyeHHbIC B pe3yibTaTe WU3MEPCHUU IaHHBIC 00pa-
6aTI)IBaJ'II/ICI> CTAaTUCTHUYCCKH, [[OCTOBepHOCTI) pa3HI/IHI>I
MC)KJIy CpeﬂHI/IMI/I BCJIMUMHAMU OLICHUBAJIACh 110 KpI/ITepI/IIO
CThlOEHTA.

PesynbTarsl U uX odcys:xaenne. Ha puc. 2 mpusoasaTcs
pe3ynbTaThl U3MEPEHUI TeMIepaTyphl B TKAHU TOJIOBHOTO
MoO3ra IpH MOBBIIICHUH TEeMIEepaTypsl B THIIEpTEpMHUUe-
ckoit kabune ot 38 10 45°C (B Teuenue 30 MUHYT), 3aTEM
yACp>KUBAJIM €€ Ha 3TOM ypOBHE B TeueHHe 60 MUHYT U
B JaJbHEHIIEM B TEUEHHUE elle 75 MUHYT TemIeparypa
B KaOuHe moBbImaiack g0 yposus 50°C. Kak BuaHo u3
MPEACTaBICHHOTO PUCYHKA, TeMIIepaTypa B TKaHHU IOJI0B-
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HOT'0 MO3ra, Kortopas y MnoCTOINCPpalfMOHHBIX KUBOTHBIX
JI0 Hayana MMIepTEpPMUU COCTaBisia, B cpeaneM, 33°C,
HAYMHAET MMOBBIIIATHCSI OMHOBPEMEHHO C HAYaJIOM 00IIeH
TUMEPTEPMUH U [IPH AOCTHKeHnH B Kabune 45°C, ycranas-
JIMBAETCA, B cpeaHeM, Ha yposHe 36.5°C. HecmoTps Ha To,
91O 45-rpasycHas SKCIO3UIMS JUIUTCS B TEUEHHE OTHOTO
qaca, TeMIeparypa B TKaH! r'0JIOBHOT'O MO3ra YAUBUTCIIbHO
CTaOMJILHO JIEPKUTCA, B CpeaHeM, Ha ypoBHe 36-37°C.
OI[HaKO, €CJIM IPOJOJLDKUTH MOBBIIICHUE TEMIICPATYPhI B
THIICPTEPMHUUCCKOI KaOUHE U MOAHATH €€ XOTs Obl HA OTUH
rpajayc, cTabMIBHOCTh TEMIIEPaTypbl B TOJIOBHOM MO3re
JKAUBOTHBIX HapylIaeTcs U OHA, NPAKTUYECKH JIMHEHHO
CJIEIyeT 3a TMOBBIIICHUEM TEMIEPATYPhl OKPYKAFOIIETO
BO3JyXa.

MHTaKTHbIE XWUBOTHbIE
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Puc. 2. Jlannvie no uzmenenuro memnepamypol 8 eunep-
mepmuyeckol Kabure (memuvle CMONOUKU) — KOMOPAsL
asmomamuyecku peyiupyemcs Ha yposHe, 3a0a6demMom
IKCNEPUMEHMAMOPOM, 8 MKAHU 20JI08HO20 MO32a (ceen-
Jible CMONOUKU) — HENPEPbIGHO USMEPSIONCSL MEPMONApOL,
UMNIAHMUPOBAHHOU 6 MKAHU 20106H020 Mo3ea. [lo ocu
opounam — memnepamypa (epadycwt Llenvcus), no ocu
abcyucc - epemst (MuHymoi)

[TpuHIMIHATBHO MHAs KapTHHA HAOMI0Aanack, €CIU J10
Hayajla TUIEePTepMUYECKONH IKCIO3ULUH )KHUBOTHOMY
BBOJIMJIACH WHTpPANlEPUTOHEAIbHASS MHBEKIIUSI HECEeJeK-
TUBHOTO MHTHOMTOpa cuHTa3 okcuaa azora L-NAME B
no3e S0mr/kr. Pesysnbrarsl n3MepeHuil, IpoBeIeHHBIX Ha
TaKUX )KUBOTHBIX B aOCOJIFOTHO TEX K€ YCIIOBHSX OIIbITA,
MIPEACTaBJICHBI Ha puC. 3.

KpuBast u3MeHeHHs TeMIepaTyphl B THIIEPTEPMUYECKOI
kabuHe Ha puc. 3 (Kak BO BpeMeHH, Tak U 1o abco-
JIOTHBIM BEJIMYMHAM TEMIIePaTyphbl) MOJHOCTHIO COB-
MajaeT ¢ TaKOBOM Ha MpeaplayiieM pucynke. OnHako,
MNPpUHIOUIINAJIBHO MU3MCHUIIACh JUHAMHWKa MOKa3aTejd
TeMIlepaTyphl B TKAHU FOJIOBHOTO MO3ra — TeMIeparyp-
HOC IJIaTO, UMCIOIICE MECTO Y UHTAKTHBIX KMUBOTHBIX,
3/1eCh OTCYTCTBYET. To ecTh, TeMnepaTypa B FOJIOBHOM
MO3re y ) XUBOTHBIX, KOTOPBIM J10 Hadajia THIICPTCPMUHU
MHTHOMPOBAJIM aKTUBHOCTh CHHTA3 OKCH/Ia a30Ta, OJHO-
BPEMCHHO C HaYaJIOM THICPTCPMUN, HAYMHACT ITJIABHO
1 HCMIPEPBIBHO HAPACTATh U TaK JJIUTCA 10 3aBCPUICHUSA
OIlbITa, T.C. 10 ruoenu JKUBOTHOI'O, KOTOpas O6I>I‘IHO BO
BCCX HAUIMUX 3KCICPUMCHTAJIbHBIX I'PyIIIax HacTyIajia
npu JOCTUIKCHUU B I'OJIOBHOM MO3I¢ TEMIICPATYpPhl B
nuanazone 40-41°C.
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Puc. 3. Jlannvie no usmenenuio memnepamypul 6 cunepmep-
MUYECKOU KaOUHe 1 6 MKAHU 20106HO20 MO32d Y HCUBOM-
HbIX, KOMOPbIM 00 HAYAA 2UNEPMEPMULECKOU IKCHOUYUU
unmpanepumoneavno 6600unu L-NAME (50 me/ke)

UYro ke KacaeTcst JMHAMUKU U3MEHEHUs PeKTaJIbHOM TeM-
reparypbl, BO BCEX HCII0JIb30BAHHbBIX IKCIIEPUMEHTAIIbHBIX
YCIIOBHUSIX CTaTHCTHYCCKAst 00pabOTKa POBEICHHBIX U3ME-
pEeHHUii ToKa3asa, 4To I0CTOBEpHAs pa3HULAa MEX/1y IOKa-
3aHUSIMH TIPU PA3ITUYHBIX IKCTIEPUMEHTATBHBIX YCIOBHIX
HAOJIOACTCS JIUIb HA KOPOTKUX BPEMCHHBIX ydacTKax
TUIIEPTEPMHUUECKON AKCIIO3UIIMM U OHU HE HOCAT KaKOu-
00 3aKOHOMEpHBIN Xxapaktep. Kak yxe ormeuanoch B
METOIMYECKOM YaCTH, CIICIIUAIbHAsL CEPHsl OMBITOB ObLIa
MpOBEZICHA 10 ONPEEICHUI0 U3MEHEHU I MHEKCa arpera-
LMW SPUTPOLUTOB B PE3YJIbTATE TUIIEPTEPMHUUECKOM IKCIIO-
3ULMHU Ha UHTAKTHBIX U L-NAME-BBeIcHHBIX )KUBOTHBIX.
Pe3ynpraThl IpOBENEHHBIX U3MEPEHUN IPEICTaBICHbI B
TaOJIUIIe, KOTOpPas MOKA3bIBACT CPEIHHUE CTATHCTUUCCKHE
3HAUEHHUsI UHJEKCA arperalydyd 3pUTPOLIMTOB B YCIOBUSX
HOpMaJIbHOM (KOMHATHOI) TeMeparypsi (21-23°C), a Takke
npu 40, 43 u 45°C.

basucHble MeXaHM3MBI, JIeXKAIUe B OCHOBE PEryJsLUU
TeMIepaTypsl Tella y 4elI0BeKa 1 JKUBOTHBIX, BCET/Ia HaX0-
JIWIINCH B LIEHTPE BHUMAHUS YUEHBIX U CJIEAyEeT OTMETHUTb,
YTO B JIAHHOM 00JIaCTH OBUIT IOCTUTHYT 3HAYUTEJbHBIN IPO-
rpecc, KakK B yCIOBUSX HOPMBI, TaK U Iatosnoruu [6,9,11,21].
OpHako, CyIIECTBEHHO Apyrasi KapTHHA MPEACTACT, €ClIu
paccMOTPeTh BOMPOC PETYIIALUH TEMIIEpaTypbl TOJIOBHOTO
MO3ra He TOJIBKO ITPY BHEITHUX, HO U IIPU BHYTPEHHUX BO3-
JIEHCTBUSAX, CBSI3aHHBIX C M3MEHEHUAMH TeMIIEpaTyphl IPU
(YHKIIMOHAIBHO MH/IYIHMPOBAHHBIX Pa3JIMUHBIX YPOBHSIX
AaKTUBHOCTH TOJIOBHOTO Mo3ra [20].

HMerores naHHble, YTO HANIPABICHHOCTh U3MEHEHUS TEM-
Heparypbl B TOJIOBHOM MO3I€ Yy KOLUKH IIPU 3PUTEIbHOU
CTUMYJISIIMM 3aBUCUT OT YaCTOTbl MUIaHUS CBETA — IIPU
HU3KHUX 4aCTOTax TeMIIepaTypa OBBIIIAETCS, a IIPU BbICO-

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSIIRNGO6(M LOSBLI6()

KHUX - CHIDKaeTed [12]. YeraHOBIEHO, 4TO IPH HOPMAaJIbHBIX
(DU3MOJIOTHYECKHUX YCIIOBHSX TEMIIEpaTypa B IIyOHMHHBIX
CTPYKTypax TOJIOBHOIO MO3Ta BBIIIE, YeM TeMIleparypa
apTepHa’IbHON KPOBH, a OJIMIKE K TOBEPXHOCTH BBULY 00-
MEHA TeMIIEpaTypou C OKPYKarollel cpeloil — CUTyarus
JIraMeTpaibHO npoTuBononoxkHas [16,19,23]. Cunraercs,
YTO KOJIMYECTBEHHO 3TO SIBICHUE PETYIHUPYeTCs TeMIle-
PaTypO3KPaHUPYIOIIUM 3PPEKTOM KPOBOTOKA, KOTOPBIN
npeoXpaHseT yOUHHBIE CTPYKTYPbI TOJIOBHOTO MO3Ta OT
MPOHUKHOBEHMSI «3KCTPaKpaHUAIbHOTO Xomoma» [19].

Kax moka3pIBaloT ONMMCaHHBIC BBINIE PE3yIbTaThl MPO-
BEJICHHBIX HCCIIEJOBAHUM, TOJIOBHONH MO3T pacrojaraet
JnocTaTouHo 3(P(HEKTUBHON CUCTEMOI TepMOpPEryIsILnuu
U B YCJIOBHUSX PE3KOTO MOBBIIICHUS TEMIIEPATyphbl OKPY-
karored cpepl. COrIacHO HAIKMM JTAHHBIM, IS OCJBIX
KPBIC BEPXHUM TPE/IeTIOM TeMIIepaTypHOI ay TOPETYIIALUH
sisiercs 45°C okpyxkarolneii cpeabl. JlanbHeiInee noBsl-
IICHHE TEMIIEPaTypbl B TUIIEPTEPMHUUECKOM KaOMHE BhIIIE
45°C npuBOMT K HAPYLIEHHUIO TOM ayTOpEryJsiud B
TKaHH FOJIOBHOTO MO3T'a, B pe3yJIbTaTe Yero TeMIiepaTypa B
TOJIOBHOM MO3TY PACTET B JIMHEUHON 3aBUCUMOCTH OT TEM-
neparypsl B Kabune u ipu goctukennu 40-41°C sxusoTHoe
noru6aeT. ABTOpBI CTaThu COINIACHBI ¢ MHeHHEM Zhu M. et
al. [24], koTopbIe B CBOCH pabOTE 3aKIIFOYAOT, YTO ITyOUHA
TEMIIepaTypHOTo AKPaHUPOBAHUS TOJIOBHOI'O MO3Tra B pe-
IIAIOIIEH CTEIeHH 3aBUCHUT OT MO3rOBOTO KpoBoTOKa. 00
STOM HAIVISTHO CBUICTENILCTBYIOT MTOYYCHHBIC HAMHU JJaH-
HBIE, COITIACHO KOTOPBIM MpeABapuTenbHoe (3a 15 MUHYT
JI0 TUTIEPTEPMUIECKOTO Bo3eiicTBus) BBeeHHe L-NAME
(50 MI/KT) HECECICKTUBHOTO MHIMOUTOpA CHHTA3 OKCHIIA
a30Ta [OJTHOCTHIO HapyIIaeT Ay TOPETYIALMIO TeMIIepaTyphbl
B TKQHH FOJIOBHOTO MO3ra U ee TMHAMHKa C CaMOro Havyaja
TUNEPTEPMUYIECKOMN SIKCIIO3UIIUH TMHEHHO CIEyeT 3a U3-
MEHEHMSIMH TeMIleparypbl B kabuHe. [IoHATHO, 4TO pe3koe
YMEHBIICHNE CHHTE3a OKCH/Ia a30Ta (€CIH He MOJIHAs ero
0J10Ka/1a) MPUBOAMT K TAKOMY K€ PE3KOMY YMEHBIICHHIO
KPOBOTOKA M TOBBIIIEHUIO CUCTEMHOTO apTepHaNIbHOTO
nasienus (mpumepHo Ha 60%) [5]. 3BecTHO, 4TO HH/IO-
TenuanbHas CHHTa3a OKCHAA a30Ta B HOPME Peryaupyer
0azaIbHBIN COCYTUCTBIN TOHYC [ 14]. YcTaHOBIICHO U TO, YTO
OKCH/JI a30Ta BOBJICYEH U B OCYILIECTBIICHUE HEMPOTEHHOU
TEPMOPETYIATOPHON Ba30IMIaTAIlUU B OTBET Ha MOBBIIIIE-
HHUe Temneparypsl Tena [22]. Kpome Toro okaszanocs, 94To
L-NAME unHru6upyer n HopanuHepprH-UHIYIUPOBAHHOE
yCUJIEHHE KPOBOTOKA B KOPUUHEBOW aJMIIO3HOM TKAaHU B
ITaBHOM TepMOTreHHOM oprase [ 18]. Bce BhlensiokeHHoe
MOATBEPIKJIACT, YTO OKCHJ a30Ta SBISIETCA BaYKHEHIINM

Tabnuya. Cpednue cmamucmuyeckue 3HA4eHUs. U CMAHOapmuble OWUOKU UHOEKCA aepe2ayuu S3pUmpoyumos

(8 yCL0BHBIX COUHUYAX), NOTYUEHHbIE 8 YCLOBUSX HOPMbL U 00Well cunepmepmuu

Temmneparypa (°C) B kabune I'pynna MHTAKTHBIX I'pynna ¢ L-NAME
Komuarnas (21-23) 1,3+0,1 1,75+0,15
40 30,1+£2,1 9,48+0,2
43 33,2£1,8 10,4+0,18
45 40,1£3,5 15,8+0,2
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KOMITOHCHTOM B CUCTEME TEPMOPCTYIIALINU HE TOJIBKO I'0-
JIOBHOT'O MO3T'a, HO M1 BCEIro opraHu3ma B 1LICJIOM.

VHTeHCHBHOCTH KpOBOOOpAIEHHUS, a, CIEIOBATEIBHO,
U CTEMeHb MOAJCPKAHHUS TeMIIepaTypHOro roMeocTasa,
B 3HAUUTEJIBHON CTENEHH 3aBUCUT OT PEOJOTMUECKUX
CBOMCTB KPOBHU, OZJHUM U3 BaKHEHUIIUX [10Ka3areneu Ko-
TOPOTO ABJSETCA MHJCKC arperaiyuy 3puTpounuToB. Bme-
CT€ C TEM, CaM 3TOT MOKa3aTeib ABISICTCA Ype3BbIYAHO
TEPMO3aBUCHMBIM [8], 4TO, B OCHOBHOM, OOYCJIOBJICHO
BIIMSHUEM TEMIIepaTyphl Ha BSI3KOCTh TJIa3Mbl, CTEIICHBIO
MEXIPUTPOLIUTAPHOTO B3aUMOJICHCTBHSA, CIIOCOOCTBYIO-
miero ux arperanuu [17]. Mexons u3 Toro, 4to AaHHOE
Uccie0BaHue ObUIO IPOBE/ICHO Ha KPbICaX, HEOOXOAMMO
MOTYEPKHYTh, YTO MHACKC arperamud pUTPOLUTOB B
3HAYUTEIbHON CTENEHU BapbUpPYyeT MEXAy BHUIAMH IO-
3BOHOYHBIX [7] M HauboJee HU3KUM SIBISIETCSI UMEHHO Y
KPBIC, Y KOTOPBIX TEHACHIUS arperupyeMOCTH 3pUTPOLIU-
TOB SIBJIIETCS OYCHb CJIa00 BbIpaxkeHHOH [3]. MMerorcs
BECKHE OCHOBaHMA yTBEp:KJIaTbh, YTO OKCHJ a30Ta UIPaeT
3HAYUMYIO POJIb U B PETyJISIIIUU PEOJIOTHYECKUX CBOWCTB
KPOBH, B YaCTHOCTH B SIBJICHUH arperariy 3puTPOLUTOB, U
HapYILLCHUsI TOW PETyIISILIUM SIBISIETCS OHUM U3 PaKkTOpoB
oOycnosnuBaromux pazsute L-NAME-nnynnpoBanHoit
runeprensu [3]. [lonaratoT, 4To MHIYIHPOBAHHOE OKCH-
JIOM a30Ta YMEHBIIIEHHE arperupyeMOoCTH IPUTPOIUTOB
ABJISIETCSA PE3yJIbTaTOM IMPSIMOTO JEHCTBUS OKCHIA a30Ta
Ha HPUTPOLUTEL, YTO CUUTAIOT JOCTATOYHBIM OCHOBAHUEM
JUISL KICTIOJIB30BaHMS JOHOPOB OKCHJIA a30Ta JUTA YTy UIICHUS
TeKy4ecTu KpoBH [ 15]. OnHako cienyer Hoa4epKHyTh, 4TO
CKa3aHHOE OTHOCHUTCS JIMIIb K OKCHJTy a30Ta, POy pPO-
BAaHHOT'O B pe3yNbTaTe aKTUBAIIMH KOHCTUTYI[MOHAIBHBIX
¢dbopm NOS, B ocHOBHOM, 3H70TenHanbHOr0 (eNOS).

Eme B 1987 romy Maeda N. u coasr. [ 10] noka3zainu, uTo pu
YBEJIMYEHUH TeMIepaTypsl (ObLT UCIIONB30BaH AUATIA30H
ot 5 110 43°C) ckopocTh GUOPUHOTEHOM-UH Y LIUPOBAHHOM
arperaiuy YpUTPOIIMTOB Bo3pacTaeT. Kak CBHIIETENbCTRY-
10T JaHHbIC, MTPUBCICHHLIC B Ta6n1/1ue 1 OKCIICPUMEHTAJIb-
HBIC JaHHBIC, IMTOBBIMICHUE TEMIICPATYPhI B TUIICPTEPMUIECC-
KOIf KaOMHE TPUBOJUT K CYIIIECTBEHHOMY, MHOTOKPaTHOMY
MOBBILICHUIO UHEKCA arperaliii S3pUTPOLIUTOB Y KPBIC, Y
KOTOPBIX 3TOT IMOKA3aTEJIb B OTJIMYHEC OT APYTrUX MO3BOHOY-
HBIX, KaK YK€ OTMC€YaJI0Ch, B HOPME ABJIACTCA, BUAUMO,
camuM Hu3kuM [3]. Ha ¢oHe mHrHOMpoBaHus cuHTE3a
okcuaa aszora (mocpeactsom L-NAME) npu runeprep-
MHH HaMH 3apeTUCTPUPOBAHO (TaONUIA) CTATUCTUYECCKU
noctoBepHoe (p<0,05) cHuKeHUE MHIEKca arperainuu
SPUTPOLUUTOB ITPU BCEX UCIIOJIB30BAHHBIX TEMIIEPATYPHBIX
PEeXKUMaxX rUNEpTCpMUn. He BXOUT JIK 3TO B MPOTUBO-
pedre co CKa3aHHBIM BBIIIE KacaresibHO 3((deKTa okcuua
a3oTa Ha arperupyemMocTb sputpountoB? Ilomaraem, 4ro
HCT U BOT MMOYCMY: XOPOIIO U3BECTHO, YTO I'HIICPTCPMUS
CTUMYJIUPYET M30BITOUHYIO I'€HEpalMio OKCHJa a30Ta,
TaK KaK BbI3bIBACT 3HAYUTCIIbHYIO aKTHBAIIUIO HE TOJIBKO
KOHCTUTYLIMOHAJIBHBIX M30(OPM CHHTa3bl OKCHJA a30Ta,
HO U ee MHAyIMOenbpHOM n3ohopmel (INOS) [2] ¢ pe3koit
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HHTCHCU(UKAIMEH CBOOOIHOPAIUKAIBHBIX MPOIECCOB C
o0Opa3oBaHHEM MEPOKCHHUTPHUTA. Hapsy ¢ 3TuM, Takxke
PE3KO MOBBIIIAETCS M KCAHTHHOKCHIA3HOE TeHEPUPOBaHHE
peaktuBHbIX (Gopm kuciopona [3]. YkazaHHbIE SBICHMS,
MIPEK/Ie BCEro, OKa3bIBAIOT BIIMSIHUE HA IIPOLIECC arperauu
sputrpountoB. CBOOOAHOpaIMKAIbHAS aTaKa MPUBOIUT K
MOBPEIK/ICHUIO HE TOJILKO MEMOPaHbI 9PUTPOLIUTOB, HO U HX
LU TOILIA3MaTHYECKOM CTPYKTYPBI, YTO BHI3bIBACT HapacTa-
HHE MH/IEKCa MX arperalyu, NOBBIILIEHUE MPOYHOCTH CAMHUX
arperaTroB U, COOTBETCTBEHHO, CYIIECTBEHHOE HapaCTaHUE
CKOPOCTH CJIBHIa, HEOOXOAMMOM ISl UX JHcarperamiuu
[3]. B pe3ynbrare 3TOT0 MOBBIIAETCS BS3KOCTH KPOBH,
YXYJIIaeTCcs €€ TEKyUeCTb, UTO elle O0IbIIe CIocoOCTByeT
arperanyy U Takoe JaBUHOOOpa3Hoe pa3BUTHE IPOLIECCOB
MPUBOJUT K TPOMOUPOBAHUIO cOoCyl0B. VIMEHHO TaKoii
pe3yJIbTaT U SIBJISETCSl OAHUM M3 LIEJIEBBIX Ha3HAYCHUH
MCIIOJIb30BaHMsI METO/Ia JIOKAJILHOW TMIIEPTEPMUH ITPU IKC-
MO3ULIMU OITyXOJIEBOM TKAHU B OHKOJIOTUYECKON KITMHUKE,
OJIHAKO ATOT BOIIPOC TPeOyeT OTAEIBHOIO PACCMOTPEHHUS
U aHaJu3a.

BeIensinoxkeHHOe MO3BOJISAET 3aKIIIOUUTh, YTO HECETIEKTHB-
HOE MHIHOMPOBAaHUE BCEX M30(hOPM OKCHIA a30Ta MOCPE-
crBoM BBezieHust L-NAME Ha (one runeprepmum, IpuBOIuT
K CHIDKCHUIO HHJIEKCA arperaly 3pUTpOLUTOB.

OCHOBBIBasICh Ha pe3yibTarax MpoOBEACHHBIX SKCTICPUMEH-
TOB CJEIYyeT 3aKIIOYUTh!

1. TonoBHOHW MO3r obecriedeH BbICOKOI(PPEKTUBHOI CH-
CTEMOU ayTOPETYJLUU TEMIIEPATypbl IIPU dK30I€HHBIX
TEMIIEPATyPHBIX BO3ACUCTBHUSAX.

2. Bepxuuii npeaesn 3Toi ayToperynanuu (A1 Kpelc, 1Mo
KpaitHeii Mepe) naxonutes B peaenax 45°C oxpysxaromeit
Cpebl.

3. 3HaUNMy0 pOJIb B HOPMaJbHOM (YHKIIMOHUPOBAHUH
CHUCTEMBI ay TOPETYIIALNU TEMIIEPATYPhI B TOJIOBHOM MO3T€
UrpaeT OKCUJ a30Ta.

4. IloBeneHueckue HapyIICHNUS, BBISIBIISIEMBIC Y dKUBOTHBIX,
rocie oo1iel runepTepMu (B pejienax TemMrneparypHoi
ayTOPETyNISIIIUKM TOJIOBHOTO MO3Ta) BPSI JIU CBSI3aHBI C
TeMIEepPaTypPHbIMU U3MEHEHUSIMU B IEHTPAIbHOU HEPBHOU
CHCTEME, a CKOpEee BCETO OMOCPEIOBAHBI HAPYIICHUSAMH B
Ka4eCcTBE KPOBO- U KMCJIOPOJOCHAOKEHUSI TKAHH TOJIOBHOTO
MO3ra, BbI3BAHHBIMU PE3KMMH YXYAIICHUAMU PCOJIOTrUI€C-
KHX CBOWCTB KPOBH.
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SUMMARY

THE ROLE OFNITRIC OXIDE AND BLOOD RHEO-
LOGICAL PROPERTIES IN THE MAINTENANCE
OF A TEMPERATURE HOMEOSTASIS IN THE
BRAIN TISSUE

Jojua N., Gongadze N., Mitagvariya N.

Thilisi State Medical University, I. Beritashvili Center for
Experimental Biomedicine, Tbhilisi, Georgia

The problem of temperature regulation in the brain tissue in
conditions of whole body hyperthermia was investigated in
experiments on white rats. The received results revealed that
the brain is provided with a highly efficient system for tem-
perature autoregulation against the changes in environmental
temperature. According to our data the upper limit of this
autoregulation (for rats, at least) is about the 450C of environ-
mental temperature. The important role in functioning of this
autoregulatory system belongs to Nitric Oxide. It is revealed
also that the increase in the index of red cells aggregability
may significantly hinder (among other things) maintaining of
the temperature homeostasis in the brain.

Keywords: temperature, brain tissue, nitric oxide, blood
rheology.
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PE3IOME

POJIb OKCHUJA A30TA U PEOJIOI'MYECKHUX
CBOMCTB KPOBHU B NOJJIEPAKAHUA TEMIIE-
PATYPHOT'O TOMEOCTA3A B TKAHHU I'OJIOB-
HOI'O MO3TA

Hxonxya H.H., I'onranze H.B., Murarpapus H.II.

Tounucckuil 2ocyoapcmeeHHbll MEOUYUHCKUL YHUBep-
cumem, L{enmp sxcnepumenmanbHou 6UOMeOUYUHBL UM.
U. bBepumaweunu, Ipy3us

B skcrrepumenTax Ha OenbIX KppIcax THHUH Bructap Maccoit
200-250 r. uccemyetcs mpodiaeMa peryisiny TEMIIepaTy-
PBI B TKAHU TOJIOBHOTO MO3Ta B YCJIOBHAX YNPaBIAEMOMH
THIIEpTEPMUH BCeTo Tena. [lomydeHHbIe pe3ynbTaTsl M03BO-
JISIFOT yTBEPXK/IaTh, YTO TOJIOBHOM MO3I 00ECIICUEH BBICO-
k03((heKTUBHOH CHCTEMOI ayTOPET YIS TEMITePATyPHI
IPY 3K30T'€HHBIX TEMIIEPATYPHBIX BO3AECHCTBUSX. Bepxuuii
TIpeAeT 3TOM ay TOPETYISAINH (T KPBIC, IT0 KpaifHel Mepe)
HAXOIWTCA B mipenernax 45°C okpy»karoreii cpepl. 3HaIH-
MYIO pOJIb B HOPMAJIbHOM (DyHKIMOHUPOBAHUN CHCTEMBbI
ayTOPETYISIIMN TEMIIEPaTyphl B TOIOBHOM MO3T€ UIPAET
oxcuz a3ota. Kpome Toro, BBISIBICHO, UTO MOBBIIIIEHUE NH-
JIeKCa arpernpyeMOCTH 3PUTPOLIUTOB MOXKET CyIIIECTBEHHO
CKa3aTbeCs (TIOMHMO BCETO IPOYEro) W Ha IOAAep KaHUuN
TEMIIEpPaTypHOIr0 TOME0CTa3a B TOJIOBHOM MO3TE.
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STRUCTURAL CHANGES IN SUBMANDIBULAR SALIVARY GLAND,
CAUSED BY HEAVY METAL SALTS, AND THEIR CORRECTION WITH DIALIPON
(EXPERIMENTAL STUDY)

Sikora V., Bojko V., 'Tkach G., 2Kyptenko L., 2Lyndin M.

tSumy State University, normal anatomy department with a topographical anatomy
and operational surgery course; 2department of pathology, Ukraine

Salivary glands play a considerable role the vital functions
of an organism. They provide homoeostasis constancy
not only of an oral cavity but also of top departments of
gastrointestinal tract, executing primary enzymatic food
processing, helping the food passing through a gullet.
Presumably there are no other organs, that would carry out
such a variety of functions (secretory, recretory, exretory,
incretory) and would have so much influence to the organ-
ism condition, organs of oral cavity and digestive system
on the whole, as salivary glands [1].

Frequency of large salivary glands disease in the structure
of general pathology is about 0,6-1,5%. Sialolithiasis takes
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about 20 - 60%, here the process strikes submandibular
salivary gland (SSG) more often (91-95,4%). Men and
women can be ill approximately identically. The pathology
appears at any age, even from a babyhood [2]. Frequency
of tumor development in SSG is not high (4%). Sexual
differences in morbidity demonstrate greater frequency
of tumour development for men (correlation of men and
women - 2,5: 1). Neoplasia is diagnosed between men at
age 28-60 (average 42,6), between women at age 40-59
(average 47) [3].

The factors that promote development of disease are:
violation of mineral exchange, hipo- and avitaminosis
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A, violation of saliva electrolyte composition, violation
of enzymatic activity, decline of salivary gland secretory
activity, which is followed by saliva condensing, violation
of saliva formation with its speed secretion decline, changes
in anatomic structure of the gland flowing system, acute
and chronic inflammatory processes (chronic sialoadenitis
and sialodochitis) etc [4].

However, one of the most essential risk factors of gland
disease is a permanent increase of socialdemographic
process, which is characterized by increasing number of
urban population, growth of chemical and electroenerget-
ical industry, usage of mineral fertilizers, containing metals
pesticides, emission of industrial waste in different actual
states (hard, liquid, gas and vaporous) and exhaust, low
technological level at industrial enterprises [5]. It creates
continuous influence of ecosystem on living organisms [6].
As a result, in some regions there are groups of elements
that are not natural, and characteristic for the technogen-
esis [7]. While adapting oneself to the new conditions,
protection mechanisms turn on, they can resist to harmful
influence of aggressive factors during a certain time [8].
But further there is an exhaustion of reserves, that results
in adaptation failure adapting mechanisms are transformed
into pathological ones, which affect first at cell and bio-
chemical levels, and eventually become the reason of
morphological changes at organ level [9].

Nowadays, heavy metals are basic pollutants of environ-
ment, their level exceeds allowable norms in many regions
of Ukraine and the world [7]. Increasing content of ions of
copper, zine, iron, manganese, chrome and lead in soil is
observed in northern districts of Sumy region. Their con-
centration exceeds allowable one in 10-100 times [10].

The scientists all over the world pay great value to study-
ing of heavy metals influence to a human’s organism and
laboratory animals. It is reflected in many works, majority
of which specifies negative influence of metals on organs
and systems of human organism [11]. The mechanism of
heavy metals combination influence consists of a local
and resorbtive effects [12]. The local effect is shown in
tissues destruction and depends on the capacity of these
combinations for dissociation. Thus as a result of proteins
compression and denaturation, dystrophic and necrotiz-
ing changes in tissue are observed. The cornerstone of the
resorbtive effect is blocking of functionally active enzyme
groups and structural proteins [13].

There is a number of works in literature which study
structural alteration of bones [14], testicles [15], thyroid
gland [16], dental enamel [17] on condition of natural and
technogenic microelementosis, but there are no scientific
works that would light up the complex study of salivary
glands morphological changes on condition of combined
influence of several microelements.
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So, the purpose of our investigation is studying of morpho-
logical changes in submandibular salivary gland of animals
on condition of heavy metals salts effect and research of
correcting influence of medicinal drug Dialipone to struc-
tural changes in submandibular salivary gland.

Material and methods. We conducted an experiment at 90
white male-rats of young, mature and advanced age.

All experiments are conducted following the rules of Eu-
ropean Convention of Animals Protection [18,19].

Taking into account well-marked antioxidant properties of
alphalipoic acid, we chose a pharmacological drug “Dia-
lipone” to correct structural alteration in submandibular
salivary gland, caused by microelementosis.

Rats were devided in 2 groups control one and experimental
one. There were 18 rats of different age in a control group.
The rats got normal drinking-water and food according to
standard daily rate.

There were 72 rats of young, mature and old age (from 4th
to 22th months) in experimental group. This group of rats
was divided into 2 groups of 36 animals. The first group
drank water with heavy metals salts in concentrations,
that are determined in soil and water of some districts of
Sumy region (salts of zinc (ZnSO4 x 7TH20) — 5 ng/l /1,
copper (CuSO4 of x 5SH20) - 5 pg/l /1, iron (FeSO4) - 10
pg/l/1, lead (Pb (NO3) 2) - 3 ug/l, manganese (MnCI2 of x
4H20) — 1 pg/1 /1) [10]. The correction was conducted by
Dialipone. The second group drank water with heavy met-
als salts without any corrector. The first group of animals
was divided into 2 subgroups: first one consisted of rats
that were taken out of experiment in 1 month; the second
subgroup was the animals that received heavy metals salts
and the corrector during two months. The second group was
divided also into 2 subgroups on the same principle.

The corrector “Dialipone” was slowly injected in an ab-
dominal region once a day in a dose of 60 pg to 1 kg of
body weight.

Animals were taken out of the experiment by means of
decapitation under acthereal anesthesia.

A part of submandibular salivary gland was taken for the
histological research. It was fixed in 10% solution of neutral
formalin (during 24 hours). Serial cuts were executed about
7-9 um each, that passed through a center, subcapsularis
and intermediate areas of a gland. Preparations were painted
over with a standard methods.

Prepared histological preparations were investigated and
photographed by means of the digital image display system
“SEO Scan ICX 285 AK-F IEE-1394».
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Microsoft Excel 2010 with addition AtteStat 12.0 was
used during a statistical research (determination of normal
selection by Kolmogorov criterion, calculation of Student
independent criterion, Pierson’s correlation coefficient - r
and relliability of differences - p).

Results and their discussion. After 30 days of combi-
nation influence of heavy metals salts and the corrector
drug in submandibular salivary gland of young rats one
can observe considerably less deviations in linear size
and architectonics of gland particles, comparing to the
results of control group of animals. During the PAS
reaction in gland tissue one can observe intensification
of color saturation in epithelial cells, epithelium of the
implanted and striated ducts, comparing to the corre-
sponding group of rats that had combination of heavy
metals salts only (Fig. 1).

There is an insignificant divergence of collagen fiber,
minimum signs of swelling in the capsule and interacinar
layers of gland connective tissue. Blood vessels of the
capsule are expanded, with increased blood filling, located
more compact, compared to the group of microelementosis
influence, where in interacinar stroma one can often observe
the signs of swelling in the form of cavities.

There is insignificant growth of connective tissue around
ducts and in periacinar area in both groups.

After 60-day’s experiment with Dialipone in submandibular
salivary gland of young rats one can observe insignificant
damage of glandular parenchima cells, that showed up in
form of small focuses of fatty and albuminous proteina-
ceous degeneration. Animals of this group, compared to
the second group (2 subgroup) of animals of young age,

Fig. 1. Submandibular salivary gland of a young rat after 30 days of simulated microelementosis (A4)
and after 30 days of microelementosis with corrector usage ( B ). Zoom x 360. Painted over with hematoxylin- eosine.
A: 1 — epithelium of glands with PAS-positive formations.
B: 1 — epithelium of glands with PAS-positive formations, 2 — swallowing

Fig. 2. Submandibular salivary gland of a young rat after 60 days of microelementosis ( A ) and after 60 days of mi-

croelementosis with corrector ( B ). Zoom x 360. Painted over with hematoxylin- eosine. A: 1 — growth of connective

tissue, 2 — epithelium of a duct and particles, 3 — interdict secretion. B: 1 —swallowing, 2 — epithelium of a duct and
particles with insignificant quantity of carbohydrate formations, 3 - hemocapillaries
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had less distinct dyscirculatory violations. There are signs
of swallowing, dilatation and hemocapillar wall bulge in
the stroma component (Fig. 2). One can also observe some
grows of connective tissue around vessels and ducts.

In general,one can observe better saving of glandular
epithelium, less prevalenced dystrophic and discirculatory
changes, sclerotization processes in stroma, comparatively
to the histological research results of submandibular sali-
vary gland tissue of young animals without the microele-
mentosis influence correction.

After 30-days joint use of heavy metals salts combination
and the corrector there is insignificant amount of cells
with fatty and hydropic degeneration in submandibular
salivary gland of mature rats. There is a secretion delay,
desquamation of some cells (Fig. 3) in gland duct system.
Comparing to the group of animals of corresponding age,
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which had microelementosis without any corrector, there is
more parenchima with signs of glandular epithelium stable
functioning, but there is less stroma component. One can
observe moderate hemocapillar dilatation, venous conges-
tion, insignificant perivascular stroma swallowing.

After 60-days of correction with Dialopine in submandibular
salivary gland of rats of mature age one can observe a tendency
to damaged tissue area reduction comparing to the group of
animals of corresponding age without corrector use. There are
dystrophic changes in some terminal parts. There are some
desquamated cells and insignificant secretion accumulation
in implanted and striated ducts of the gland. One can observe
a phenomenon of implanted ducts branching as a sign of
strengthening of regeneration process in submandibular sali-
vary gland. Connective tissue grows mostly perivascular and
periductal, interparticle partitions broaden. There is a venous
congestion in some small vessels (Fig. 4).

Fig. 3. Submandibular salivary gland of a mature rat after 30 days of microelementosis (4)
and after 30 days of microelementosis with corrector (B). Zoom x 400. Painted over with hematoxylin- eosine.
A: 1 — connective tissue, 2 — intraparticle duct with secretion, 3 — fatty tissue. B: 1 — epithelium of hybrid acinus with
areas of stroma fatty degeneration, 2 — secretion retardation in duct clearance

Fig. 4. Submandibular salivary gland of a mature rat after 60 days of migoelementosis (A)
and after 60 days of microelementosis with corrector ( B ). Painted over due to Van-Gizon. Zoom x 400.
A: 1 —smooth fibrous connective tissue, 2 — hemocapillaries, 3 — adipocytes, 4 — interaduct with secretion.
B: 1 —periductal fibrosis, 2 — swallowing, 3 — acinus with degenerative changes
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Fig. 5. Submandibular salivary gland of a senior rat after 30 days of simulated microelementosis (4)
and after 30 days of microelementosis with corrector usage (B). Painted over due to Van-Gizon. Zoom * 400.
A: 1 — periductal, perivascular and ma periacinar connective tissue, 2 — swallowing.

B: 1 —intraparticle connective tissue with swallowing, 2 — mucous terminal sections

Fig. 6. Submandibular salivary gland of a senior rat after 60 days of microelementosis (4)
and after 60 days of microelementosis with corrector usage ( B ). Zoom x 400. Painted over with hematoxylin- eosine.
A: 1 — acinus epithelium, 2 — periductal fibrosis, 3 — dilatation the duct clearance with secretion reservation.
B: 1-swallowing, 2 — degenerative changes in duct epithelium

After 30 days’ of concurrent taking of heavy metals salts
combination and corrector in submandibular salivary
gland of senior rats one can observe structure heteroge-
neity of parenchima: there are some fatty and hydropic
degenerations among acinus with kept structure. Mucous
terminal parts of glands that prevail in parenchima struc-
ture are separated by connective tissue layers with some
signs of swallowing (Fig. 5). Comparing to the group of
senior rats, which had microelementosis and did not take
Dialipone, one can observe the reduction of swallowing,
fibrosis changes, dystrophic and atrophic transformations
of parenchyma.

After 60-days of correction with Dialopine in subman-
dibular salivary gland of old rats one can observe tissue
swallowing, granulocyte centers with dystrophic changes.
Sometimes glandular cells contain signs of apoptosis. In
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general, the area of gland parenchyma component dimin-
ishes due to atrophic and involutory process. There is an
expansion of connective tissue component: interparticle
membranes and capsule the amount of connective tissue
component grows around large vessels, ducts (Fig. 6).
Comparing histological changes to the group of senior
animals, which did not take the corrector, one should notice
less distributive dystrophic, atrophic and dyscirculatory
changes.

Without doubts, influence of environment harmful factors,
including heavy metals salts, results in structural changes
in submandibular salivary gland that leads to to progress
of diseases. The inflow of heavy metals in the organ results
in substituting of essential macro- and microelements in a
cell [20], blocking of active functional groups of enzymes,
proteins [21]. The most important is blocking of sulthydryl
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and tiol groups that provide biological activity to over 50%
enzyme proteins; amine, carboxyl and other groups are
blocked less (Pic.).

[ Heavy metals J

SH - groups
of enzymes

Z N\

The cells
of the
salivary
eland

Necrosis

Inflammation

—
Violation of the synthesis
of hormones
and bioactive substances
Y

Violation of
education
and salivation

Pic. The pathogenesis of the influence of heavy metals in
the salivary gland

Thus, experimental animals in the conditions of simu-
lated microelementosis have signs of granulocyte dys-
trophic and atrophic changes. Coarse-fibred stroma,
capilar sclerosis, hemorrhages are observed. During the
processes of Dialipone corrective influence, damage of
submandibular salivary gland tissue diminished. The
swallowing and fibrotic changes were less expressed,
as well as dystrophic and atrophic parenchyma trans-
formations.

Except impressive antioxidant properties, the drug has
membrane stabilizing, antihypoxic, detoxification effects
and activates damaged tissue regeneration.

Conclusions. Research of Dialipone corrective influence
on structural changes in submandibular salivary gland of
rats of the different age, caused by microelementosis, con-
firms perspective of the drug application. While comparing
restoration possibilities of Dialipone for the gland tissue it
was noticed that animals of different ages have got different
efficiency of application the corrector.

The rats of young and mature age have got more complete
renewal of structural changes. The rats of senior age have
got less complete and effective renewal of structure, than
young animals, which is explained by worse reparative
possibilities for old rats.
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SUMMARY

STRUCTURAL CHANGES IN SUBMANDIBULAR
SALIVARY GLAND, CAUSED BY HEAVY METAL
SALTS, AND THEIR CORRECTION WITH DIALI-
PON (EXPERIMENTAL STUDY)

I1Sikora V., 'Bojko V., 'Tkach G.,
2Kyptenko L., 2Lyndin M.

1Sumy State University, normal anatomy department with
atopographical anatomy and operational surgery course;
2department of pathology, Ukraine

Setting of possibilities of structural changes correction
in submandibular salivary gland with a Dialipone drug,
caused by adverse effect of heavy metals salts on an or-
ganisms of different age group rats.

Structural changes and their correction were studied on
the histological preparations basis painted by hematoxy-
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lin-eozin, Van-Gizon, PAS reaction, investigated and pho-
tographed by means of the digital image display system
"SEO Scan".

In comparison to the results of submandibular salivary
gland tissue histological research of animals without any
correction of microelementosis, animals that took Diali-
pone are marked with a better glandular epithelium sav-
ing, less widespreading of dystrophic and dyscirculatory
changes, sclerotization processes in stroma.

When comparing of Dialipone restoration possibilities, it was
set, that different age group animals show different applica-
tion efficiency of the corrector. The rats of young and mature
age have more complete renewal of structural changes. The
rats of advanced age show worse reparative capabilities, less
complete and effective renewal of structural changes.

Keywords: salivary gland, heavy metals, corrector.
PE3IOME

CTPYKTYPHBIE UBMEHEHUS B IOAHUKHE-
YEJIOCTHOM CJIOHHOW KEJIE3E, BbI3BAH-
HBIE COJSIMHU TSKEJIBIX METAJJIOB, U UX
KOPPEKLIMSI C MOMOIIBIO JTUAJIHUIIOHA
(OKCHHEPUMEHTAJIBHOE U CCJIEJJOBAHUE)

Cuxkopa B.3., boiiko B.A., Tkau [L®.,
Kunrenko JI.H., Jlunaun H.C.

Cymckou 2ocyoapcmeenHulil yHugepcumen, Ykpauna

Ienpro uccnenoBaHus sIBUWIOCH YCTaHOBJICHHE BO3MOXK-
HOCTH KOPPEKLUM IPENnaparoM IUAIUIOH CTPYKTYPHBIX
W3MEHCHUM B MOJHMKHCUYESITIOCTHOM CIIFOHHOM Kelese,
KOTOPBIE BBI3BAHBI BPEIHBIM BO3JCHCTBUEM COJIEH TsIKe-
JIBIX METaJUIOB HAa OPraHMU3M KpPBIC Pa3HbIX BO3PACTHBIX
[IEPHUOJIOB.

CTpyKTypHBIC U3MEHEHHS U UX KOPPEKIIMS N3yUEeHbI HA TH-
CTOJIOTHYECKHX Mpernaparax, OKpaleHHbIX TeMaTOKCUIIN-
HOM U 303UHOM, 10 BaH 'n30Hy, HMK-peakLuen, KOTOpbIe
uccnenoBaiu u GpororpadupoBai ¢ IOMOIIBIO ITUPPOBOI
cucTeMsl BbiBosia n300paxenus «SEO Scany.

ITo cpaBHEHUIO C pe3ynbTaTaMy THCTOJIOTHYECKOTO HCCIe-
JIOBAHUS TKAHU MOJHMKHEUEIIOCTHOMN CIIOHHOM JKeJe3bl
JKMBOTHBIX 0€3 KOPPEKIIMH 01 BIUSHUEM MUKPO3JIEMEH-
TO3a y ’KMBOTHBIX, MOJyYaBIIUX JHAIUINOH, OTMEYaeTCs
6omnbIast COXPaHHOCTb KEJIE3UCTOTO MUTENUS, MEHbIIIAST
PacnpoCTpaHeHHOCTh TUCTPOPUIESCKUX U AUCIUPKYIISITOP-
HBIX U3MEHCHMH, MPOLIECCOB CKIEPOTU3AINH B CTPOME.

IIpu cpaBHEHUU BOCCTAHOBUTEJIBHBIX BO3MOMKHOCTEH
JIUAJIUIIOHA YCTAaHOBIIEHO, YTO Y KMBOTHBIX Pa3HbIX BO3-
PacTHBIX I'PYMI BBISBICHA pa3inuyHas 3QpPpeKTUBHOCTH
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JIEHCTBUSL KOPPEKTOPA. Y KPBIC MOJIOAOIO U 3pEJIOro BO3-
pacrta MpoUCXOAUT MOJHOE BOCCTAHOBJICHUE CTPYKTYPHBIX
U3MEHEHUU. Y KpBIC CTapueCKOTO BO3pAacTa BBISBIICHBI

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

OoJiee HU3KKE perapaTUBHbIE BOZMOXKHOCTH, BOCCTAHOB-
JICHHUE CTPYKTYpPbI MeHEe mosiHoe U 3QheKkTUBHOE, YeM Y
JKUBOTHBIX MJIAJIIINX BO3PACTHBIX TPYIIIL.
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HOBBI MEXAHU3M I'MIIONIMKEMHAYECKOI'O JEMCTBUA
SMBPUOHAJBHOI'O TIPOTUBOOITYXOJEBOT'O MOAVJIATOPA MKPTUSIHA
IIYTEM AKTUBAIIUU ET'O MEMBPAHOITPOTEKTOPHOTI'O D®PEKTA

Araaxanosa E.M.

Epesanckuii cocyoapemeennviii meouyunckuil ynueepcumem um. M. I'epayu, Apmenus

IIpoGnema caxapHoro auadeTa SBISETCS OTHOM U3 OCHOB-
HBIX TIpo0JIeM COBpeMEHHOW MenuiuHbl. HecMorps Ha
OTPOMHOE KOJIMYECTBO PA0OT, BBIMOIHICMBIX B 0071aCTH
JMabeToNIOTUH KaK B AKCIIEPUMEHTE, TaK U B KIMHHKE,
BOIpOC JeueHus AuabeTa Mo ced JeHb He pemieH. Bee
CYIIECTBYIOIIHNE METO/IbI TPEOYIOT MOCTOSTHHOTO BBEJICHUSI
HOBBIX JICKAPCTBCHHBIX MPEIIapaTOB U HOCAT, B OCHOBHOM,
CHUMITOMAaTHYECKHUIl XapakTep. 3a MOCIeAHNE TOIbI J1ea-
FOTCs ITOIIBITKU JICUCHUA ;[Ha6eTa THna 1 IIyTEM TpaHCILJIaH-
TallUU MOKETYIOYHON JKese3bl UM HETOoCPeICTBEHHO
OCTPOBKOB B-kiieTok. OHAKO 3TH METOMbI JalleKh OT
coBepieHCTBa. OHH TPEOYIOT COOTBETCTBYIONIETO aAehu-
IIUTHOI'O MaTepurajia uisd TpaHCIUIaHTalun, XUPYPIruicCKoe
BMEIIATeNILCTBO JOBOJIBHO CIIOKHOE, O0JTBHOMY MOKU3HEH-
HO Ha3HayaeTcs MprUeM HIMMYHO/ICTIPECAaHTOB, YTO CO3AAET
ompeeNeHHbIe PodaeMsl T 310poBbs. Ha ceromusimi-
HUU J€Hb B HAYYHOMU JINTEPAType MOSIBUIOCH MHOXKECTBO
COOOIIEHNH OTHOCHUTEIBHO HCIIOIB30BAaHUS CTBOJIOBBIX
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KJIETOK B JieueHuH quadera. OJHako BCe 3TH pabOThI HOCST
SKCIIEPUMEHTANBHBIN xapakrep [28,29,33].

Hauagasicst o Bcemy MUpY «3IHIEMEsD AnadeTa TUKTyeT
HEOOXOIMMOCTh MPOBEACHHS Mep MPOGHUIAKTUKY Ha CTa-
JIMU TIpeAadeTa Ha ypoBHE BHEIPEHHMS TOCYJaPCTBEHHBIX
HpOrpamMM.

[Mpenapar, npuroaHsIi as1st 3pPEeKTUBHON OOPHOBI ¢ Ana-
0eToM, JOJDKEH OTBeuarh CIEIYIOMIUM TpeOoBaHMsAM: 1)
OKa3bIBaTh PETyIHpYIOLIee JeHCTBIE Ha ONpE/ICICHHbIE
MaTOr¢HETUYCCKNUE 3BCHbA Pa3sBUTUA /:[Ha6eTa 1 IPOTECK-
TOPHOE BO3/JICHCTBHE Ha B-KJIETKH MaHKpeaca; 2) o0aarh
JUTUTEITLHBIM 3 QEKTOM BO3/ICHCTBHS; 3) TeparneBTHUeCKIe
J03bI IpenapaTta HE JOJIKHBI JJIMTEJIbHO KyMYJIUPOBATLCA
B opranusme; 4) BBeJICHHE Ipernapara 00JIbHOMY JTOJKHO
OBITh TEXHUYECKH HE CJIOKHBIM, TOCTYIIHBIM HIO6OMy M¢C-
JNpaboTHHUKY 0e3 crenualibHOM ITOJr0TOBKY; 5) npernapar
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HC JOJIKCH OBLITH CIIUIIKOM CJIOKHBIM B IMPOU3BOACTBE U,
CJICAOBATCIIbHO, CJIMIIKOM JTOPOTUM.

Bcewmu BhIlIenepedrcIieHHBIMU CBOWCTBaMH 00J1a/IaeT M-
OpHOHAJIBHBIN POTHBOOITYXOJIEBBIH MOIYIISITOP MKpTUsi-
Ha - OIIOM (marent P® N2240810, SAuBaps 2004 1.)
[11], Ha ceropHAMIHMI A€Hb YCIIEITHO 3apEKOMEHJOBABIITHI
ce0st KaK MpOQHIAKTHUECKUH TPOTHBOOITYXOJIEBBII Tpe-
napar, o0JIa/IaoINui TaKkKe UMMYHOMOIYIUPYIOIIUMH H
HeHponpoTeKTOpHBIMU cBoiicTBamu [49]. DITIOM wucrmbi-
TaH Ha ctpento3oronmHoBoi (CTLI) Moxenu caxapHOro
nuabeTa, SIBISIONIEHCS OHON M3 HauOoJjee aJleKBaTHLIX.
HccnenoBanue o1o0peHo DTuueckuM komuteToM EpeBan-
CKOTO TOCYIAapCTBEHHOTO MEUIIMHCKOTO YHUBEPCUTETA UM.
M. TI'epatu (ITpotokon N9 ot 22.05.2014 1)

JlanHblii 0030p HOCUT 000OMIAIOINNI XapaKTep U OCHO-
BBIBAETCSl UCKIIIOYMTEIBHO Ha pe3yJbraTax, NpOBeJeH-
HBIX HaMH paHee IKCIEPUMEHTAJIbHBIX U KIMHUYECKUX
uccinegaopanuii. Crnoco0sl BBeaeHus CTL u OIIOM na-
OOpaTOPHBIM KUBOTHBIM MOAPOOHO M3JIOKEHBI B HAIINX
npensiaymux uccaenoBanusx [ 1-3,5-8]. [Ipenapar BBosu-
JIU KaK B nmpo¢unakrudeckoM (tipeasapurenbroe, 10 CTL]
BBesieHne DIIOM), tak u neuedHoM (BBeneHne DI1OM
nocje pa3BUTUS aAuadera) pexuMe. XpOHOIOTHYECKHE
9TaIbl Pa3BUTHS «CTPENTO30TOLIMHOBOTO TMaberay u 3¢-
(bexTuBHOCTB Bo3zieicTBUss DTIOM KOHTPOJIMPOBAIUCH 10
YPOBHIO IITIOKO3bI B KPOBH, @ TAK)KE HA OCHOBAaHWH JTAHHBIX,
HOJIyYSHHBIX B X0/ MOP(OIOTHYECKUX, MOpdomMeTpuue-
CKUX M UMMYHO(]ITYOPECIICHTHBIX HCCIIeIOBAHHH.

Brraneno, uto npu Beenenun CTL] ypoBeHb ITIOKO3HI B
KpOBH MOBBIIIANCS O6onee, yem B 3,7 pasza (o 494,5+25,3
mr% npu HopMme 130,0+8,1mr%); BBenenune DIIOM B
npoUIIaKTHYECKOM PEKUME B 2,8 pa3 CHUKAJIO yPOBEHb
roko3bl (1o 173,0+11,2 mMr%), Torna kak B JicucOHOMH
rpyIIIe coliepkaHKe IIIFOKO3bl CHIKAJIOCh OoJiee, 4eM B 3
pasa, BO3Bpaliasich K KOHTPOJIbHOMY (hOHY. AHAJIOrHYHAs
JTMHAMHUKA HAOJTFOa1ach B OTHOIIICHUH TOTPEOJICHUS BOIBI
v uiy. Yto kacaeTcs Beca )KUBOTHBIX, TO BBeaeHue CTL]
CONPOBOJK/IAJIOCH ONPECIICHHOM IoTepeli Beca. Brenenue
OI1OM, Ha060pPOT, CrIOCOOCTBOBAJIO MPUOABJICHUIO Beca
KpbIC B TeueHHUe dkcrnepumeHTa [46]. Takum obpaszom,
BBezieHne DIIOM kpeicam npu CTL-uHAyIMpOBaHHOM
Jquadere Kak B MPOQUIAKTHYECKOM, TaK U JieueOHOM pe-
JKMME OKa3bIBAJIO TUIIONIMKEMUYECKOE JICHCTBHE U HOpMa-
JIM30BAJIO HAPYIICHHbIE UCCIIEAyeMble (PH3HOIOTNIEeCKUE
MOKa3aTen.

IMpu CTU-unayuuposannom nuadere (CTL[-un) Ha-
Oirotany ucbaliaHe MeXy CUCTeMaMu, 00pa3yIonMu
CBO60[[HLIC paaukaiabl, U CUCTEMaAMH HUX SJIMMHUHUPYIO-
oIUMH, YTO U MPUBOJAUIIO K Pa3BUTHIO OKHUCJIIUTCIILHOTO
crpecca. Beenenne DI1OM B npodriiakTH4eCKOM pexxnume
NpeloTBPaIlajo Pa3BUTHE OKHCIHUTEIBLHOTO CTpecca,
YTO B JAJIbHEHLIEM, 10 BCEU BEPOATHOCTH, MOCIYKUT
OCHOBaHHEM PEKOMEH/O0BaTh €ro MCIOJIb30BaHUE MPH
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Pa3JIMYHBIX COCTOSHUAX, XapaKTEPUIYIOIIUXCS KaK Mpe-
JIMadeT, a TaKkKe MPH Pa3InuHbIX CKPBITHIX (hopMax Jaua-
6eta. Uro kacaetcs nedeOHoro pexuma BBeaenus I110M,
TO HOpMaJIM3aIMs MoKa3aTelell NepeKUCHOT0 OKUCICHUS
mununoB (ITOJI) u anTnokcuaantHoro craryca (AOC)
TaKXKE€ CBUACTCIILCTBYET O €TI0 MOJIOKHUTCIIBHOM BIWAHUN
Ha TeueHue nuaodera [S].

B nurteparype nmeroTcst JaHHbIe 00 HCIOJIb30BaHUH aHTH-
OKCHAHTOB B JICYCHUU JauadeTa, OJHAKO OIHO3HAYHBIX
PE3yNbTaTOB O MOJOKUTEIIEHOM HCXO/IE€ ITHX HCCIIEN0Ba-
HUM 10 ceii 1eHb He umeertcd [23,32], pe3ynbTaTsl APYTUX
uccnenoBanuit [19,36] comepkar naHHble TPOTUBOTIO-
JIO’KHOTO Xapakrepa. [IpuBeeHHbIe aBTOpaMH 9K30T€HHBIE
3alUTHBIC (PAKTOPBI PErYIUPYIOT HE TOJIBKO META00IN3M
akTUBHBIX (hopMm kuciopoaa (ADK), HO U UMMYHHYIO
cucremy, (DyHKIIMOHUPOBAaHHE KOTOPOH TECHO CBS3aHO C
TUM MeTabonu3moM [46]. Ha ceropHsimiHuil 1eHb HET
ocHoBaHuii cynuTh 00 DIIOM kak o BemiecTBe, 00aiato-
IIEM MIPSIMBIMH @aHTHOKCHIAHTHBIMU CBOWCTBAaMH, OJTHAKO
MOJTyYeHHBIC HAMU JIAaHHBIE CBUIETEIILCTBYIOT O €r0 OIO-
CPeIOBaHHOM aHTHOKCHJAHTHOM JeHCTBUH, Onaromaps
KOTOPOMY, BO3MO)KHO, PEAIN3yETCsl €ro Peryaupyromuit
3 EKT Ha TMPO- ¥ AHTUOKCUAHTHBIC MMOKA3aTEIIH KPOBU
W neueHu [5].

C atoii Touku 3penust DIIOM, peanusyromiuii cBoit 3¢-
(heKT myTeM CTUMYIMPOBAHUSI IMMYHHOH CHCTEMBbI Opra-
HuzMa [30], moxxer ObITh a3 dexruBHbM npu CTLI-nx 3a
cuet perynupoBanus cuctembl Nox (NADPH oxidase),
OTBETCTBEHHOH 3a IeHEpaluio CyNepOKCHIHOTO aHHOH-
panukana. YCTaHOBICHO, 4TO U30(opMbl NOX JIOKaIH30-
BaHBI B PA3JIMUHBIX OpraHaxX M TKAHAX OPraHU3Ma, B TOM
YHCIIE ¥ B )PUTPOIMTAPHBIX MeMOpaHax (OM) U CBIBOPOTKE
kpoBu (dkcTpanemmonspaas NADPH okcunasza) [1]. Oun
AKTUBHUPYIOTCS TONBKO MPH JECTAOMIN3ALUU IPUTPOLIU-
TOB, YTO HAOIIIOAETCSl MPHU PA3IMYHBIX 3200JEBAHUAX
[10,12,16]. Nox urparoT KJIIOUEBYIO POJIb B PETYISIHU
KJICTOYHOTO MMMYHHUTETa U JIOKAJIM30BaHBl HE TONBKO B
LIUTO30JIe ¥ MeMOpaHax KJIETOK, HO U B MUTOXOHJPHSIX U
saapax (cene3eHkKa, MO3T, MeueHb, U Ap. oprassl) [14]. C
ATOW TOYKH 3PEHUS TOJIOKUTENbHOE IEUCTBHE 3K30T€HHBIX
(haktopoB (Takum siBisieTcst 1 DTIOM) B Kakoi-TO CTEICHU
JIOJDKHO CBSI3BIBATHCS ¢ M3MEHEHHEM aKTUBHOCTH NOX.

ComracHO MOTy4eHHbIM HaMu JaHHbIM [6], mpu CTLI-un
B OpPraHU3Me NMPOUCXOAUT YBEIMYCHHE aKTUBHOCTH NOX
HE TOJIbKO B KJIETKAaX CEJIE3€HKH, HO U B [-KJIeTKax IojI-
JKEITYJIOUHOH JKele3bl KPbIC, B Pa3JIMUHBIX CYOKIETOUHBIX
00pa3oBaHMsX ITUX KJIETOK Ha ()OHE CHUIKEHHS] aKTUBHO-
CTU aHTUPAJUKAIbHON 3aIUTHOM cucTeMsl. [lomydeHHble
HaMU JIaHHbIE CBUIETEIILCTBYIOT O TOM, YTO BHICBOOOIK 1€-
Hre NOX MpOMCXOIUT 3a cYeT (POPMHUPOBAHMST KOMILIEKCA
(accommara) Mexnay ¢eppuremoriodourom (peppuHb)
1 JIOKaJIM30BaHHON Ha MOBEPXHOCTH KJIETOK MaHKpeaca
Nox. OIIOM oka3bIBaeT ONpeAEICHHBIA PeTryIUPYIOIIHT
addekT, coxpaHseT )KNU3Hb KUBOTHBIX TPH IKCIICPUMEH-
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TaJbHOM caxapHOM aualeTe 3a CueT NpeJOoTBpAIICHUS
paspylIeHHs TOJDKENyI0YHOM sxenesbl [1]. DtoT addext
peanusyercs 3a cuer nogaieHuss NADPH 3aBucumoii
cynepokcua(O,)-npogxyuupyromei akTHBHOCTH NOX ¢
YBCIIMYCHUEM aKTUBHOCTHU KIIIOYEBBIX aHTUOKCHUIAHTHBIX
¢depmenrtos (Cu, Zn-COD, Mn-COD u katana3si). AHao-
THYHOE KOMIUIeKcooOpa3oBanue GpeppuHb ¢ nzodopmamu
BHYTPHUKJIETOYHOHN ¥ BHEKJIETOUHOU NOX HaOII0IaeTCs pu
Pa3INYHbIX MATOJIOTMYCCKUX COCTOAHUAX, KOTla UMECT
MECTO CHWXKEHHE CTaOMJIBHOCTU 3PUTPOLIUTAPHBIX MEM-
Opan [24,38]. Bo3aM0OXHO, 32 cUeT CTUMYJIUPOBaHHUS Iepe-
KHCHOTO OKHCIIEeHHs (POC(OIUITUIHBIX OCTATKOB MEMOpaH
KJICTOK TIO/IKEITYIOYHOH kene3bl, renepupyemMbivu ADPK,
YBEIIUMYNBACTCA BO3MOXHOCTb MPOHUKHOBCHUA I'€MOITIO-
OuHa B 3TM MeMOpaHbl ¢ 00pa3oBaHUEM HECTAOMIILHOTO
KOMILIEKCa C JIOKaJIM30BaHHOM B 3TUX MeMOpaHax Nox.
DTO ABJICHUE HOCHUT, 110 BCEH BUAUMOCTH, YHUBEPCATBHBIN
Xapaktep ¥ HaOJIIOaeTCsl MPAKTHUECKH JUISi BCEX THIIOB
Nox. He uckiroueHo, 94TO IpU caxapHOM auadbere B Op-
TaHU3ME MMPOUCXOAUT HE TOJIBKO YBEJINUYCHNUEC aKTUBHOCTHU
Nox B KJIeTKax CeJIe3eHKH, SPUTPOLIUTAPHBIX MEMOpaHax,
MeMOpaHax, MUTOXOHIPUSIX U SI/Ipax KJIETOK CEJIe3eHKH, HO
1 B MeMOpaHax B-KJIETOK MODKETyI0YHOM KeJle3bl 38 CUeT
npoaykiun ADK, B pe3ynbrare 4ero B MOKETYIOUHOM
JKeJie3e BO3HUKAIOT HeoOpaTuMble n3MeHEeHUs. JIeueOHbIi
s ekt IITOM peanusyeTcst UIMCHHO 3a CYET BOCCTAHOB-
nieHus HapyienHoro npu Beeaenun CTL] 0ananca npo- u
AHTHOKCHJIAHTHBIX NpOIleccoB B KieTke. [IpoBeneHHoe
HCCIIeIoBaHKE 110 BBIsABIECHUIO BiusHUSI DIIOM Ha punu-
3uHT NOX M3 MEeMOpaHHBIX 00pa30BaHUN IPUTPOIUTOB U
CBIBOPOTKH KPOBM OOJIBHBIX TuabeTom Tumna 1 u 2 eX vivo
M0Ka3aJ10, YTO Y/IeJIbHOE CO/IEPIKaHUE OTIIETIIEHHBIX NOX
TIOBBIIIAETCS HE TOJIBKO IIPH CTPETITO30TOLIMHOBOM JiHadeTe
y KpbIC, HO | TipH inaberte tuna 1 u 2 y yenoseka. DIIOM
MOJIABIISIET MPOIIECC OTIIEIIJICHUS OKCUJA3, OKa3bIBas
crabummupyromiuii 3gpdext Ha DM u sx30combl [17], ko-
TOpBIE, KaK U3BECTHO, Oy/ly4Hr HAHOYACTUI[AMHU 00Iaaal0T
CHOCOOHOCTBIO MEPEXOUTh U3 KIIETKH B KPOBb TPH pas-
JIMYHBIX MATOJIOTUYCCKUX COCTOAHUAX, B TOM YUCJIC, IPU
caxapHom nuabere [21,22,39]. [ToBbleHHBII YpOBEHb
MasioHoBoro nuanbaeruaa (MJIA) B kpoBu mpu auadere
[46] oTpaxkaeT aneKkBaTHOE YBEIMUECHHUE MEPEKHUCHOTO
OKHMCJICHHUS JIUIIN 0B, B TOM YUCJIC U B 3K30COMaAXx. IToBBI-
uienue yposHst MJIA B Ouonoruueckux Mmembpanax (OM,
3K3OCOM3X) NPUBOAUT K YBCIHMYCHUIO TCKYYCCTHU OTUX
MeMOpaH u o0Jieryaet mpoiecc BhICBOOOKACHHS NOX.
Xots DI1OM, cam o ceOe, He HaJIeJICH aHTHOKCHIAHTHOM
AKTHBHOCTBIO, OH 00JIaJIa€T CIIOCOOHOCTHIO aKTUBHPOBATH
KJIFOYEBbIE aHTHOKCHIAHTHBIC (PepPMEHTHI, KOTOPbIE pac-
TIOJIOKCHBI HC TOJIBKO B IIUTOILIA3MEC, HO U B KJICTOYHBIX
MemOpanax. Takum oopazom, IITOM nposisisier memOpa-
HOCTaOMIU3UPYONIUi 3()(HEKT, OIOCPESIOBAHHO MOABIISSL
nepekucHoe okucienue gunuaos [47]. CoracHo moiny-
YEHHBIM JaHHBIM, H30(OpMbI NOX MOTYT TaK)Ke CIY)KUTh
B KadyecTBe perentopa uHcynuHa [5]. C yueTom 3TOro
00CTOSITENILCTBA CTAHOBUTCS OYCBHUJHBIM, YTO BBICBO-
OorkieHre NoxX y OOJNBHBIX CaxapHbIM JHa0EeTOM CHH)KAET
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KOHIICHTPALMIO (PYHKIIMOHAIIBHO aKTUBHBIX PELETITOPOB B
MeMOpaHax KJIETOK, B TOM 4YHcCJe U B OeTa-KJIeTKax, 4To,
B CBOIO OuYepe/ib, TOPMO3UT MPOIECC CUTHAIBHON TpaHC-
JTYKIUU, aKTUBAIUI0 BHYTPUKIETOYHBIX THUPO3UHOBBIX
KHMHA3 U, HAKOHEll, aKTUBAIIMIO TeKCOKUHA3bl (ITIOKOKHU-
HAa3bl), OTHOTO M3 KJIFOYEBBIX ()CPMEHTOB ITHKoIu3a [41].
['nroxoknHa3a onpeiessieT ypoBeHb MeTab0In3Ma IIIFOKO3bI
B OeTa-KJeTKaxX B KaueCTBE LIEHTPaJIbHOIO PErylsitopa
TTIOKO30-CTUMYJIHMPOBAHHOMN cekpennu nHeynuHa. O1I0M
NO/IaBIISIeT BBICBOOOXK IeHHnEe NOX U3 pa3iiMuHbIX MeMOpaH-
HBIX CTPYKTYP ¥ BOCCTaHABIMBAET MEXaHU3M CUTHAJIBHOM
TPaHCIYKINU HHCYIHHA, TEM CaMbIM 00€CTIeunBast SyIin-
kemuto. [Tockonbky u3BecTHO, 4TO n30QpopmMbl NOX SIBIIS-
I0TCSI 3HAYUMBIMH CTPYKTYPHBIMH ¥ (DYHKIIMOHATEHBIMH
KOMIOHEHTaMH DM, 3K30C0M, U MEMOpaH KJIETOK UMMYH-
HOW cucTeMsl [21], TO yBeIHUeHUE UX BHICBOOOKICHHS
C YCHUJIGHHEM IEpPEKHCHOTO OKHCIECHHUS JIUMHUAOB MPHU
nuabere 1 U, B 0COOCHHOCTH, THIIA 2 COOTBETCTBEHHO
MOHMXKAeT CTabMIBLHOCTh 9TUX MeMOpaH. BoiaBuHyTOC
HaMH JOMYyIIEHHE MOXHO paccMaTpHBaTh B KauyecTBE
HOBOT'O MEXaHW3Ma JieCTaOMuIn3auu OMOIOTHYECKUX
MmemOpan. [logaBnenue mpomecca BHICBOOOKIACHUS
nzopopm Nox n3 DM u 3K30C0M y OOJIBHBIX CaxapHbIM
nuaberom tuma 1 u 2 mox Bausauem DIIOM moxer
paccMaTpuBaThCSA B Ka4eCTBE BO3MOXKHOTO MEXaHU3Ma
ero MmeMOpaHocTaOUIU3UpyoIIero 3dgdekra ex vivo.
OTH fAaHHBIE CO3MAIOT OCHOBY ISl TEPareBTUYECKOTO
npumMeneHust DIIOM y OonbHBIX caxapHbIM JHabeToM
1 u, B ocoOCHHOCTH, 2 TUNIA in ViVvo.

Yro kacaercs aphexTa IK30reHHOH TIIOKO3bI Ha MPOLIECC
BBICBOOOXKIeHUST M30(opM NOX B KpoBH OOJBHBIX Jina-
6erom Tuna 1 u 2, TO B 3aBUCUMOCTH OT KOHIIEHTPAIIUU
TIFOKO3BI OH UMEET BOSKUH XapakTep. C OHOM CTOPOHBI,
TI0KO3a CTUMYJIHPYET MEepPeKUCHOE OKHUCIECHHE HEeHa-
CBIIIEHHBIX JKUPHBIX KUCIIOT B OM [27,36], ciocoOcTByst
BBICBOOOXKICHHIO NOX, C IPYroil CTOPOHBI, CBSI3bIBASIChH
C ONpeeNIeHHBIM IOMEHOM B COCTaBe MOJEKYNIbl NoX,
3alUIIaeT MOCIeNHIOn OT MoBpexaarIux 3¢dexron
00pa3yIoMIMXCsl THAPOKCUIIBHBIX PaJIMKalIOB.

Crenyer yuecTb, 4TO IIOK03a siBsieTcst AP deKTHBHBIM
ckaBenpkepom HOe paankanos rpu HeepMEeHTaTUBHOM
pacuieruieH|H MePeKUcH BOJI0PO/a, B X0JIe KOTOPOro 00-
pasytotcst cynepokcuabl [41]. Cnenys aToii oruke, Nox
MOYKET TPUCOEIUHSITH HEOOIbIINE e KOJIMYECTBa, BO3-
MOXKHO U I10 PELENTOPHOMY MEXaHH3MY.

Mexanu3m ycuiieHus: BbIcBoOOkIeHus1 n3odopm Nox u3
OM wu 3K30coM cbIBOpOTKH (DC) KpOBH B MPUCYTCTBUHU
(dheppuHb mpu nadeTe MOXKET IPOUCXOTUTD 10 AHATIOTHH
C KJIETKaM{ MO3TOBOM TKaHU U 00yCJIOBJICH JiecTabuin3a-
1UeH KJIETOYHBIX MEMOpPaH, KOTOpast BOSHUKAET BCIIC/ICTBUC
cBsi3biBaHUsl heppuHb ¢ MOBpekAEHHBIMH y4YacTKaMH
(B pe3ynbrare JMNUIHON MEPOKCUAAIMH) TTOBEPXHOCTH
KJICTOYHBIX MeMOpaH, BKitouast DM u sk30combi [15,34],
¢ 00pa3oBaHUEM HECTaOMJILHOIO KOMIUIEKCHOTO COE/IH-
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HEHHS MEeXJy kene3oM remorniobnHa u NO B cocTaBe
Nox [10,28]. B pesynbrare 3T0r0 hOopMUpPYETCS HUTPO-
30reMOrI00uH, 4To obyerdyaer Buixod Nox u eNox u3
reTeporeHHoi (aszbl U3 KIETOYHBIX MEMOpaH U 3K30COM
B TOMOTEHHYIO — PacTBOpUMYIO a3y [25]. AHaornyHble
U3MEHEHHUs ¢ BBICBOOOKIeHHEM NOX HaONIONAIOTCs MPH
Pa3IUYHBIX MATOJIOTUYCCKUX COCTOAHUAX, TAKUX KaK
WHTOKCHKAIIUS COJISIMH TSDKENBIX MeTaioB [16], 3moka-
YeCTBEHHbIE HOBOOOpa3oBauusi [12].

C npyroii cTopoHbl, 130 opMbl NOX SIBIISIFOTCS (pIIaBUHCO-
JepKalIMK IUKonpoTenHaMu [13] u, He uckiIroyaercs,
YTO HK30T€HHAas! TIIFOK03a MOKET BOCCTAHABIINBATH ITOTEPIO
YaCTH YIJICBOIOB B COCTaBE MOJIEKYJIbI NOX, COXpaHsist Ha-
TUBHOCTh, COOTBETCTBEHHO, U aKTUBHOCTh Nox. [lomyua-
€TCsl, YTO HU3KHE KOHLIEHTPALMH [ITIOKO3bI OKa3bIBAIOT I10-
JIOKUTENIbHBIN AP (EKT, TOIIa KaK BEICOKHUE KOHIICHTPAIHH
- MOBPEXKAAIOIIN P PEKT, TyTeM CTUMYJISIH JIUTTHAHON
NEePOKCHIAINN U AeCTaOMIN3AIMH KJICTOUHBIX MEMOpaH,
Bkitodas OM u mem6panbst OC [2]. B cBow ouepenp,
ocnabneHue cTabUIBLHOCTH 3PUTPOLUTAPHBIX MEMOpaH
UHAYLMPYET BbICBOOOXKIACHNE n30popM NOX, KOTOpbIE
JIOKAJIN30BaHbl Ha MMOBEPXHOCTHBIX YYaCTKaX KJIECTOYHBIX
MeMOpaH U SIBJSIFOTCS KX CTPYKTYPHO-(QyHKIIMOHATIbHBIMH
koMrioHeHTam# [33,34].

Takum 00pa3oM, MpH HU3KUX KOHIIEHTPAIHSIX TIIOKO3a
cBsi3bIBaeTcs ¢ n3opopmamu Nox Ha OM u OC (koTopsle,
BO3MOXXHO, IIpHU HU3KON KOHOCHTpaOWU TIHOKO3bI ABJIA-
IOTCSl €€ PeIeNTOpaMu), & MPU BBICOKUX KOHIICHTPAITUSIX
[JIFOK03a, HA000POT, MOHMKAET cTabuabHOCTH DM 1 OC,
noKaszaTesieM 4ero SIBJseTcsl BhICBOOOKAeHHE NOX U3
9THX OrocucTeM npu nuadete 1 U, 0codbeHHo, 2 TUIa, YTo,
yBenuuuBas npoaykuuto ADK, emie Gosee ycyryOuser
necrabunmzanuio onomeMopaH. PazsuBaercsi MeMOpaHHast
NaTOJIOTHsI, KOTOpasi, B CBOIO OYepe/b, BHOCHT BKJIaJ B
naTtoreses caxapHoro auabera. Ilomyuyaerca 3aMKHYTHII
IPOIECC, KOTOPBIH HEOOXOIUMO TpEepBaTh, UCIOIb3YS
MeMOpaHOCTa0UIM3UPYIOLIIE CPEICTBA.

CoOCTBEHHBIMU HCCIIEIOBAaHUSIMU YCTaHOBJIEHO [4], 4TO
J10303aBUCUMOE BHECCHUE UHCYJIMHA B CPELly SPUTPOLIUTOB,
BBIJICJICHHBIX M3 KpoBH Kpbic co CTI[-un, obecneunBaet
noanepxxanue O, -npoaynupyromei aktueHOCTH NOX Ha
ONTUMAJbHOM ypOBHE. B JaHHOM KOHKpPETHOM Ciydae
9T CIABUTH CJIEYET pacCMaTpUBaTh B KAUE€CTBE OTBETHOU
(U3MOTOrHYECKOI peakluy, MOCKOJIbKY M3BECTHO, YTO
UHCYJIMH 00€CIeYnBaeT COOTBETCTBYIOLIMH HOPMAIIbHBIH
YPOBEHb CYNEPOKCUAHOIO aHMOHA B OpraHax U TKaHSIX
MJIEKOIIUTAIOLIUX.

Brrasnennoe Hamu cHkeHue ypoBHs [10JI B crIBopoTKe
KPOBH IO BIUSHUEM HHCYJIHHA CBA3aHO, T0-BUUMOMY, C
nofasienueM nponykiuu O, uncynunom. Tlonoxurens-
HBIM JICHCTBHEM MHCYJIMHA MOYKHO CUYMTATh U CYIIIECTBEH-
Hoe yBenuueHue peppuHb-BoccTaHaBIMBAOIICH AKTHBHO-
cti Nox 1 eNoX Kak (pakTOpOB YIyUIICHUS KUCIOPOTHOTO
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romeocrasa. [loutn ananornuuelii 3exT HHCYIMHA Ha
aKTMBHOCTh NOX B TOMOTE€HHOMW M TeTeporeHHol dazax (B
OM) cBUAETENBCTBYET O TOM, YTO MHCYIMH MOXET MPO-
HHUKaTh yepe3 DM, npu 3TOM y AHaOETHKOB TEKy4eCTh U
npoHUIaeMocTs OM noBsimaercs [23] U HHCYIUH MOXET
BXOAUTH B KOHTAKT ¢ NoxX. MOXHO KOHCTaTUpPOBATh, UYTO
AKTHBUPOBAHNE MHCYJIMHOM (DEPMEHTHBIX CUCTEM SPUTPO-
IIUTOB, OTBETCTBEHHBIX 32 MOJJICPHKAHNE FHEPTETUUECKOTO
6anmanca [43], cBA3aHO C MOBBIIICHUEM YPOBHS U aKTHUB-
Hoctu O,, MpoaynupyeMbix NOX, 4TO COTIacyeTes € Moo=
JKEHHEM O TOM, 9TO NOX SIBIISETCS PELEeNTOPOM HHCYINHA,
KOTOpBIH akTUBUpyeT Nox myteM (ochopuiInpoBaHus
COOTBETCTBYIOIIETO JIOMEHA (BO3MOXKHO, THPO3HMHOBHIE
ocTaTkn) MoJyieKynbsl Nox [42].

Bo03M0OXkHO, 32 CYET CTHUMYJIMPOBAHUS MEPEKUCHOTO
OKHCIICHHS (POCHOIUITUIHBIX OCTATKOB MEMOpaH KJICTOK
MO/KEITY0UHOH JKese3bl (P UX a’3poOHON MHKYOAIHMN)
renepupyembiMu ADK yBennumBaeTcsi BO3SMOKHOCTD
MIPOHUKHOBEHHSI FeMOIIIOOMHA B 3TH MeMOpaHbI ¢ 00pa-
30BaHUEM HECTAOMIBHOTO KOMIUIEKCA C JIOKAJIM30BaHHON
B 3THX MeMOpanax Nox [6]. ®akruueckn oOpazoBaHue
HEeCTaOMIBHOTO KOMILIEKCA MEXLy TeMoroOuHOM 1 Nox
MMEEeT YHUBEPCAIbHBIN XapaKkTep 1 HaOJIIo1aeTCsl IPaKTH-
YEeCKH /U1 BceX TUIOB NoOX.

[Iponecc mogaBieHus BBICBOOOXKAEHUS NOX U3 MeMOpaH
KJICTOK TMOJKENTyIOUHON *keme3sl npu BBegeHnH D1IOM
CleyeT paccMaTpuBaTh B KadyeCTBE HOBOTO MEXaHH3Ma
6uonornueckoi aktuBHocTH DIIOM, mposBstonierocs B
CTabMIM3aluK ATUX MEMOpPaH, a TaKKe MOATBEPKICHUEM
BBISIBJICHHOTO HaMU aHTUIHabeTHIecKoro addexra STTOM
npu CTL-ux.

Takum 00pa3om, B pe3yJIbTare MPOBEACHHBIX COOCTBEHHBIX
IKCMIEPUMEHTAIBHBIX U KIMHUYECKUX UCCIIEIOBaHUHN TO-
Ka3aH HOBBIM BO3MOXKHBIM MEXaHHU3M JI€CTA0MIN3ALUU
MeMOpaH rpu caxapHoM auadere. DTIOM Ha pone nnadbera
MPOSIBIIICT MEMOPAaHOCTAOMITU3UPYIOIICE ICHCTBHE, CYTh
KOTOPOTO COCTOUT B IOAABJICHUH BBICBOOOXACHUST NOX
13 MEMOpaH KJICTOK MOKEITYI0YHOH KeJIe3bl, PETyIISIuU
MPOAYKIIMK CYMEPOKCUTHOTO aHMOHA, MPEIOTBPAICHUH
WJIM YCTPAHEHUU OKUCIUTEIBHOTO CTpecca U, HaKOHell, B
MoJJIepKaHUM UMMYHHOTO CTaryca OpraHu3Ma.
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SUMMARY

NEW MECHANISM OF HYPOGLYCEMIC AC-
TION OF EMBRYONIC ANTITUMOR MODULA-
TOR MKRTCHYAN BY ACTIVATION OF IT’S
MEMBRANOPROTECTIVE EFFECT

Aghajanova E.
M. Heratsi Yerevan State Medical University, Armenia

As a new means of prevention and treatment of diabe-
tes can be considered Embryonic antitumor modulator
Mkrtchyan (EATM). According to our data on the STZ
model of diabetes in rats EATM revealed hypoglycemic
effect. Moreover, EATM prevented the development of
oxidative stress. It is shown that EATM having immu-
nomodulatory action, realizes its effect by regulating
the Nox (NAPH oxidase) system. Inactivation of Nox,
including the pancreas, is one of the factors determining
the safety of the organ responsible for the development
of diabetes. The release of the Nox is increased ex vivo
and in the patients with type 1 and 2 diabetes. Mecha-
nism for enhancing of the Nox isoforms release from
erythrocyte membranes and blood serum exosomes in
the presence of ferriHb in diabetes may be due to de-
stabilizing of the cell membranes. It is established that
the glucose at low concentrations bound to isoforms of
Nox at the membrane surface due to increasing their
stability, and at high concentrations, on the contrary,
it lowers their stability. Thus, we have demonstrated a
new mechanism of destabilization of cell membranes in
diabetes mellitus. Suppression of the release of the pan-
creas Nox membrane cells in this pathology by means
of EATM is perhaps a new mechanism of stabilization
of these membranes, which explains the antidiabetic ef-
fect of the preparation.
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HOBBI MEXAHW3M I'ANTOITIMKEMHUYECKOI' O
JEHCTBUA SMBPUOHAJIBHOI'O ITPOTUBO-
OIIYXOJIEBOTO MOAVYJATOPA MKPTUAHA
IIYTEM AKTUBAIIMU EI'O MEMBPAHOITPOTEK-
TOPHOTI'O D®PEKTA

Aramxanoa E.M.

Epesanckuii cocyoapcmeentuiii MeOUyuHCKuUl yHU8epcu-
mem um. M. I'epayu, Apmenus

B kagecTBe HOBOTO cpefcTBa MPOPUIAKTUKH U JICICHUS
nuabera MOXKET paccMaTpuBaThCcs dMOpPHOHANBHBIN
MIPOTHUBOOITYX0JIEBBIN MoaynsaTop MxprusiHa (DIIOM).
[To momyueHHBIM B PE3yabTaTe MCCIEIOBAHMS JTaHHBIM
IIPU CTPENTO30TOLMHOBON MOZENN Juabera y KpbIC Ipe-
rapaTr OKa3blBaeT I'MIONIMKeMUUYecKoe Aeictaue. [lpu
stom DIIOM npenoTBpamiaeT pa3BUTHE OKUCIUTETFHOTO
crpecca. [Tokazano, uto SI1OM, obramaromuiit *UMMYHO-
MOIYIUPYIOIINAM JEHCTBHEM, peann3yeT cBOU APQeKT u
3a cueT perynmupoBanus cucreMsl Nox (NAPH oxidase).
ITonaBnenue akTuBHOCTH NOX, B TOM YHCJIE U B ITOIXKEITY-
JTOYHOI kenese, SABISIeTCS OMQHUM U3 (paKTOPOB, KOTOPHIH
OTIpeZeNsieT COXPAHHOCTh OpraHa, OTBETCTBEHHOTO 3a
pasutne auabeta. [loBpimieHme BICBOOOXKACHMS NOX
YCTaHOBIIEHO €X Vivo u y OonmpHBIX nuabetom Tuma 1 u
2. MexaHu3M yCHJICHHS BBICBOOOXKICHUS M30popM Nox
13 3PUTPOLUTAPHBIX MEMOPAH M U3 HK30COM CHIBOPOTKH
KpPOBH B MIPUCYTCTBUH (peppuUreMornoOnHa mpu aunadbere
MOXKET OBITH OOYCIIOBIIEH AECTaOMIN3AIe KIIETOTHBIX
MeMOpaH. YCTaHOBIIEHO, YTO B OIBITAX in Vitro IIF0K03a B
HU3KUX KOHIIEHTPANUAX CBA3BIBACTCS ¢ M30(popMamu Nox
Ha TIOBEPXHOCTH MEMOpaH BCIEICTBHE MOBBIIECHHS HX
CTaOMIIBHOCTH, a P BEICOKHUX KOHIIEHTPALHAX, HA000POT,
MTOHIKAET WX CTAOMIBHOCTE. TakuM 00pa3oM, aBTOpaMu
CTaThM MOKA3aH HOBBIA MEXaHU3M JeCTa0MIN3anny Kile-
TOYHBIX MeMOpaH npu caxapHoM anadere. IlomaBnenne
BBICBOOOXIeHH NOX 3 MEMOpaH KIIETOK MOIKEITYI0YHOH
ene3bl mpu quabdete npenapatom DI1OM, 1o Beeit BeposiT-
HOCTH, SIBJISICTCS] HOBBIM MEXaHN3MOM CTaOMITN3aLNH 3THX
MeMOpaH, 9TO MO3BOJISIET CYAUTh 00 aHTHANAOETHIECKOM
addexTe mpenapara.
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OPTAHOCOXPAHSAIOIME OINIEPAIIMU HA CEJIE3BEHKE —
I'CTO- YIIBTPACTPYKTYPA OPTAHA

Amupannnze M.B., Cymbanse Il.M., Cuxapyaunnze U.T., I'eunann C.A., Mapkapsu C.A.

Tounuccxuti eocyoapcmeennwitl yrusepcumem um. U. A. [ocasaxuwsunu,
Huemumym mopgonocuu um. A.H. Hamuweunu, I pysus

HecMoTpsi Ha 3HAYMMYIO POJb CEJIE3EHKH B KOHTPOJE
MMMYHHOTO CTaTyca OpraHH3Ma, €€ TPaBMAaTHYECKHE
MTOBPEKICHUS B OONBIINHCTBE CIIydaeB TPEOYIOT XUPYyp-
THYECKOTO JICUYCHHUS - CTNIEHIKTOMHUH, YTO, B OCHOBHOM,
00yCIIOBIEHO HEBO3MOKHOCTBIO JOCTHKCHUS HATEHKHOTO
remocrasa [6,13]. [Tocie crieH KTOMUH, BBUAY BBITIaIC-
HUs QYHKINN CEJIE3€HKHN, YHUKAIbHOTO ()arouTapHoOro
(¢uIBTpa M AHTUTET00OPA3YIOIETO OpTraHa, IPOUCXOTUT
cHmkeHne KonnenTpannn [gG u IgM, obmrero komndge-
ctBa kommuieMeHnTta u ero C3 u C4 ¢pakuuii, ymeHbIe-
HUE KOITMYIECTBa 3penbiX T-muMdoruToB, (haronutapHoi
aKTUBHOCTH Makpo(]aros 1, Kak CIEJCTBHE - IOHIKEHHE
AHTUTEI000pa30BaHUA K CHCIU(PUISCKIM aHTUTCHAM.
[Tocye CIIEHAKTOMHHM OTMEUYAIOTCSl TAKKE M3MEHEHUS
B CHCTEME IeéMOCTa3a C Pa3BUTHEM XPOHUUYECKOTO
CHH/IPOMA JINCCEMUHUPOBAHHOTO BHYTPUCOCYINUCTOTO
cBepTeiBanuA [7]. [Ipu MopdomornueckoM mccienona-
HUU [IEYCHH KPBIC B OTAAJICHHBIE CPOKH (3-6 Mec.) mocie
yOAJIeHHUs] CEIC3CHKH HaMH OOHAapyKEHbI HapyLICHUS
MUKPOLMPKYISALNN, OOMINPHBIE HEKPO3Bl B MAapEHXME
nedeHd, puOpo3 MoPTaIbHOM TPHUAIHI a TAKXKe Mporde-
panms “JTOXKHBIX  )KETIHBIX TPOTOKOB, UTO YKA3bIBAET HA
HapyIICHNE X0JIeCTepHHOOOpa3yoneil GyHKINY TeYeHN
[1,2]. IIpoucxonut HemoNTHAS JETOKCHKAIUA CyOCTpa-
TOB, MOCTYIAIOUINX M3 V. porta, ONpe/esIeHHas 4acTh
KOTOPBIX MOMNAaJaeT B CUCTEMY HUI)KHEH IOJIOH BEHBI U
pacmpocTpaHseTcs 1Mo BceMy opraHusmy [3].

IlocTcnneHEKTOMUUECKUIM CENCUC SIBISIETCS TPO3HOU
(hopMoit HH(DEKITMOHHOTO MPOoIIecca U MOKET MPOSBUTH-
s TaXke CIycTs 25 neT mociue crieHekromMud. [lpn 3Tom
OT MEPBBIX CUMITOMOB JI0 JETAJIBHOTO MCXO0/a MOXKET
MIPOUTH BCETO HECKOMBKO YacoB [5,8-13]. Brimeyka3aH-
HBIE TIOCIIEICTBUS CINIEHEKTOMUH 000CHOBBIBAIOT TEH-
JCHIIUIO Pa3pabOTKN M BHEAPEHUS OPTaHOCOXPAHSIOIINX
onepauuil U paqMoOHaJbHOW OLEHKU aCCOLUUPOBAHHBIX
¢ HUMU puckos [12,13].

Lenpio uccnenoBaHMs SBUIIACH AeTaNu3anusa (QyHKIHO-
HaJIbHON aKTUBHOCTH CEJIC3E€HKH 10 JaHHBIM TUCTOJIOTU-
YECKHX U YJIBTPAcTPyKTYPHBIX OCOOEHHOCTEH OpraHa Kak
roKazarens (yHKINOHAIBHON COCTOATEIBHOCTH.

Marepuaja M MeToabl. DKCIIEPHUMEHTHI IIPOBEACHBI Ha
36 GecopomHBIX OeNBIX Tab0paTOPHBIX KPBICAX-CaMIIax
Mmaccoit tena 130-160 rpamm. JKuBOTHBIM 110 S(HPHBIM
Hapko3oM yramsm 40-60% TKaHM CeNIe3eHKH MOCPEICTBOM
narnapaToMuH. KoHTponeM CiryXuiH JIOKHOOIEpUPO-
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BaHHBIC KUBOTHBIC (JIAITapaTOMHsi). DBTAHA3HIO TIPOM3-
BOIIIIN TTOJT 0OIIiM HapkozoM crycts 1, 7, 15, 30, 90 u
180 cyTtok mocie omepannu. OOpa3Isl TKAHN CETe3eHKH
¢ukcuposanu B 10% pactBope HEHTpampHOTO (hopma-
nuHa, 00pabaTeIBall W OKPAITHMBAIA TeMaTOKCHIIHOM
U 203MHOM. TOJNIIMHY KarCyJbl CEJIe3eHKH OIpenesisuIn
C MTOMOIIIBI0 BUHTOBOTO OKyJIsIpMHKpoMeTpa MOB — 15x
(ok.x15, 00.x40, Poccust), ocTaBIIyIOCS 9acTh CEIE3CHKU
B3BEIINBAJIH IOCie 32005 HAa aHAJIUTUYECKUX Becax.
Craructudeckyio 00paboTKy pe3yIbTaToOB MIPOBOAIIIN B
nporpamme Microsoft Excel, version 7,0 mocToBepHOCTB
HOJY4YEHHBIX PE3yJbTaTOB OLEHHBAIHU IO t-KPHUTEPHIO
CreronenTa, npu 3HadeHnn p<0,05 pe3ynbpTaTsl CUUTaIN
CTaTUCTHYECKH 3HAYHMBIMHU.

JUIs 97IeKTPOHHO-MHKPOCKOITMYECKOTO MCCISI0BaHUS
00pa3Impl TKAHW CEeNe3eHKH 00pabdaThIBa IO METOIUKE
Palade [10]. YnprparoHKue cpe3bl MoCie JBOWHOTO KOH-
TPACTHPOBAHUS H3YYaJIH [IOJ] JIEKTPOHHBIM MUKPOCKOIIOM
BS-500 («TESLA», YexocnoBakusi) Ipy yBEITHICHUH OT
4000 mo 14000X.

Pe3yabTaThl M uX 00cy:kaeHHe. J[aHHBIE HKCIEPH-
MEHTOB CBHJETEIBCTBYIOT, YTO CITyCTS 24 yaca rmocie
PE3EKINH OpraHa Macca OCTaBIIEHCs YaCTH CEJIE3CHKU
cocrasisa 49,36% ot ncxomHou. TonmmHa KamCyIsl,
10 CPaBHEHUIO C HOPMOH, JOCTOBEPHO YBEIUYHJIACH
Ha 74,75% (p<0,01), 9TO, OYEBUIHO, BHI3BAHO BE-
HO3HBIM 3aCTOEM U NOJHOKPOBHEM; B 30HE PaHEBOM
MOBEPXHOCTH OTMEUYAINCh 0YaroBble KPOBOM3IHUIHHUA.
IIpu 31€KTPOHHO-MHUKPOCKOITMYECKOM HCCIEJOBAaHUU
B IyJbIIE CEJIC3CHKH MPHUBIEKAeT BHUMaHUE CTa3 H
arperanus GOpMEHHBIX 3JIEMEHTOB KpoBH. Ha 7 cyTku
9KCIEPUMEHTA Macca CEIe3EHKH - HUKE HOPMBI, TOJ-
muHa Karcynsl - 12,5+£0,65 mxm. Ha 15 cytkm macca
CEIIe3EHKH MO-MPEKHEMY HI)KE HOPMBI, TONIINHA Kall-
CyJIBI, TI0 CPABHEHUIO C MPEIBIIYIINM CPOKOM OIIBITA,
HECKOJIPKO YMEHBIIMJIACh, XOTSA W BBIIIE HOPMBI Ha
89,46% (p<0,01) (tabmuma). BeisiBneHHBIE B IEPUOL
7-15 cyTOK U3MEHEHUS CBUIETEIHCTBYIOT O IIOBEIIIE-
HUH MIPOHUIIaeMOCTHU cocynoB (puc. 1). Knetku, o6pa-
3YIOIIUE HAPYKHYIO CTEHKY COCY/la, COCAMHEHBI ITyTEM
MPOCTOTO MpHUJIEraHus APYT K IAPYyTy, MECTAMH OTMeE-
YaeTcsl CIyIIMBAaHHUE JHIOTENUs ¢ GOPMHUPOBAHHEM
CcBOE0Opa3HBIX KIECTOYHBIX arPEraToB 13 JTUM(OUIHBIX
U TIIa3MaTHYeCKUX KIeTok (puc. 2). Coycts 15 cyTox
MocJie ONEepanuy B BEHO3HBIX CHHYCaX OTMEYAIOTCS
arperamus TpoMOOIIUTOB M SPUTPOIUTOB (puC. 3).

99



MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSIIRNGO6(M LOSBLI6()

Tabnuya. Macca u monwuna Kancynvl cene3eHKu
nocie Yacmu4Hol ee pe3eKyul Ha pa3IuyHbIX CPOKAX ONnblmd

H;Jﬁ;;o:;;le_ Ipynnn: Macca cesne3eHKH (Mr) ToJmuHa Kancyabl (MKM)
s (cyTm) | POTHRIX Mzm p % Mztm p %

1 OTIBIT 31444,58 <0,01 49,36 11,2740,42 <0,01 74,75
KOHTD. 620+ 8,0 6,45+0,20

7 OIIBIT 428+2,86 <0,01 31,19 12,5+0,65 <0,01 93,80
KOHTP. 622 £9,72 6,45+0,20

15 OIIBIT 400+17,02 <0,01 36,51 12,20+0,59 <0,01 89,46
KOHTD. 630+10,77 6,45+0,20

30 ONBIT 388+17,88 <0,01 35,15 11,49+0,65 <0,01 78,14
KOHTP. 586+8,88 6,45+0,20

90 OIIBIT 426+4,58 <0,01 37,54 9,90+0,66 <0,01 53,49
KOHTP. 682+2,71 6,45+0,20

180 OTIBIT 492+2 .63 <0,01 36,1 8,88+0,59 <0,05 37,67
KOHTp" 770+3,74 6,45+0,20

Puc. 1. Ilyrena cenezenxu cnycmsa 15 cymok nocie pe-
3eKyuu yacmu opaana. Benosuvie cunycwl pacuupensi, 6
npoceeme cmas u azpezayus spumpoyumos. Okp. eema-

moxcuHom u 303urom, X160
ron 4 { oL

Puc. 2. Ilynvna cenezenxku ma 7 cymku nocie sKcnepu-
menma. TecHvlli KOHMAKM NAAZMAMUYLECKUX KIEMOK C
aumpoyumom. X 6000

Cnyctsa 30 cyTok mocie omepanuy Macca CeIe3eHKH
0OCTaeTCsl HIKE HOPMBI U HE OTIMYAETCS OT JAHHOTO
mokasarens cuycTta 15 cyrtok. TommuHA Kamcymbl
HECKOJBKO MOHM)XEHA MO CPAaBHEHHIO C MPEABIAY-
M HaOJIOZIEHUEeM, OJJHAKO OHa OOJbIle HOPMBI Ha
78,14%. CrnemgyeT MpennoNoXNATh, YTO YTOJIICHHUE
KamCyIbl, B OTIIMYUE OT paHHUX CPOKOB, IIPOUCXOTUT
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3a c4eT Bo3pacTaHus GuOpo3Hoi TkaHu. CIycTs Tpu
Mecslia Macca celIe3eHKH cocTaBmia 426+4,58 mr, 4To
MeHblne HopMbl Ha 37,54% (p<0,01) mo cpaBHEeHHIO
C MPEIbIAYIIUM CPOKOM; TOJIIMHA KaICylbl YMEHb-
uiIack, HO ocTajach Bbllle HOpMBI Ha 53,49%. K
KOHITy CpOKa HaOJIIOJeHNsI Macca CeIe3eHKH yBEInIu-
nach Ha 13,26% OTHOCUTENBHO MEPBBIX CYTOK MOCIE
onepanuu. ToamuMHa Kancyabl, MEHbIIE Y€M Ha BCEX
MPEABIAYIINX CPOKAX HAOIIONCHUS, XOTS ¥ IPEBBIIIACT
HopMmy Ha 37,67% (p<0,05). IIpu rucTosorunieckom
HcclleIOBaHUM B OeNloi Mysblie MpeCcTaBICHBl JTHUM-
¢datnueckne Gommukynsl. HekoTopsle mumparniyeckue
(oIIIHKYIBI UMEIOT TEHICHIHIO (POPMHUPOBAHUS LIEH-
TPOB Pa3MHOKEHHS.

Puc. 3. I[lynona cenesenxu na 15 cymku nocne pezekyuu
yacmu opeana. Aepezamol mpomoOYUMos u IpUmpoyunos
6 npoceeme 6eHO3HbIX cunycoudos. X 9000

CrnenoBaTellbHO, OCHOBHBIMH MATOTHCTOJIOTHYECKUMHU
C/IBUTAMH B CEJIC3EHKE MOCIIE OPTraHOCOXPAHSIIONIEeH orle-
pauuu SBISIOTCS HapyIHICHHs MUKPOLMPKYJSIINU YXXKe B
TepBbIe CYTKH 3KCHepuMeHTa. [IpuunHol MOXeT OBITH
MTOBPEK/CHHUE IEJIOCTHOCTH COCYJOB M ITaPEHXUMBI C
BBIMBIBAHHEM B MHUKPOLUPKYISATOPHOE PYCIIO TKaHEBBIX
(akTOpOB KOAryISIIMHA (POPMEHHBIX 3JIEMEHTOB KPOBH
(kpoBoTEUYEHHE), TPOLYKTOB HX pachaja, ¢ Iocie y oM
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YBCJIMYCHUCM BA3ZKOCTU KPOBU, aITC3UBHOCTHIO ¢)0pMeH'
HBIX 3JICMCHTOB KpPOBH U TpOM6OI_lI/ITOB K DHAOTCIINIO,
CO3/IAIOIIUX MPENSTCTBUE KPOBOTOKY [1,3,7].

JanHblil (akT B HAIIUX OMBITAX MOATBEPKIACTCS Kap-
THHOH cllaJ)ka B CHHYCOUJaX B OCTPOM Iepuoje. ITu
HW3MEHEHHUS, CBOMCTBEHHBIE OCTPOMY IEpHUOAY IMOCIe
YaCTHMYHOW PE3EKLUU CENIe3CHKH, MpPOSBISIOTCS CyO-
CTUTYLIMEH CTPOMBI C YTOJIIEHHEM CTEHKH COCYIOB,
orpy0seHust UX aprupoQHUIBHOTO KapKaca U YIUIOTHe-
Hus Tpabekyr [2].

Puc. 4. [Iynona cenesenxu cnycms 30 cymox nocie pesex-
yuu yacmu opeana. Dazoyumupyrowas pemuKyIApHAs
KIeMmKa, UHMepUuopusayus U Yacmuinas 0ezpanyisiyusl
mpomoboyumos. X 4000

Heob6xoaumo oTMeTHTh, uTO crycTs 30 CyTOK U naliee
rocJie onepanun oOHapyXMBAIUCH (HaroUTHPYOLUE
PeTUKYISAPHBIE KIETKH C MHOTOYHUCIICHHBIMU JIN30COMO-
M0JOOHBIMHU TEJIbIIAMH, CO/ICPIKAIIHE TUIOTHBIE OCMHO-
¢unbuble BKitodeHus (puc. 4). OTMmevaeTcs ycuieHue
JETPaHyJISIUN TPOMOOLIUTOB, OYEBUIHO, C BBIACICHUEM
OMOJIOTHYECKH aKTUBHBIX BELIECTB, yYacCTBYIOIIUX B
aKTHBALMU CBepThIBaromeil cuctemsl kpoBu [9]. Ilpen-
rojaraeM, 4To OAHOM U3 NPUYUH 3aCTOMHBIX SIBICHUN
B COCY/aX CEJIE3€HKH U, COOTBETCTBEHHO, N3MECHEHUS
pEeoJIOruH KPOBH, TOMUMO ONIEPALIMOHHON TPaBMBI, MO-
JKET OBITh YBEJIIMUCHHUE BSI3KOCTH KpOBH. [laHHbIE TUTEpa-
Typsl [4,6,11,12] cBUAETENBCTBYIOT, UTO ONEpaIIHOHHAS
TpaBMa Kak MPUYHUHA PACCTPONCTBA MUKPOLUPKYIIALINH,
WIIEMHUU U HapylIeHHs 0OMeHa BEIeCTB CIIOCOOCTBYET
JUCTPO(UUECKUM U3MEHEHUSIM B TKaHSIX ITOBPEXKICHHOMN
CEeJIe3CHKHU, TOPMOXKEHHIO CO3PEBAaHU TIIa3MaTHUYECKUX
KJIETOK, OUEBHIHO, UMEIOIUX CUT'HAJ 00 ayTOAHTHUTEH-
HOM cTuMyse T-xennepHoil akTuBHOCTH [7].

Takum 00pa3oM, pe3ysIbTaThl COUCTAHHOTO TUCTO- U YJIBTPa-
CTPYKTYpPHOTO UCCIIETIOBAHUSI CETIE3EHKH CBUIETEIBCTBYIOT
0 HAJIMYKMH U PEATM3ALNH €€ 3alUTHON (DYHKIIUH, TPUTOI-
HOW JIJIs1 OLICHKH LIEJICCO00Pa3HOCTH OPTraHOCOXPaHSIOIICH
OTIepaIuy, YTO U SIBJISLIOCH IEJIbIO HAIIIETO UCCIIEIOBAHMUS.
Hcxonst 13 BBIMIEU3I0KEHHOTO, OPTaHOCOXPaHSIONINE
OIEpaIH Ha CEJIE3CHKE MOTYT ObITh PEKOMEHIOBAHBI KAK
ornepanus BI:I60pa IIpU HAJIMYUK YE€TKUX KIMHUYCCKHUX
MOKa3aHUM.
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SUMMARY

SPLEEN ORGAN-PRESERVING SURGERIES -
ORGAN HISTO- ULTRASTRUCTURE

Amiranidze M., Sumbadze Ts., Sikharulidze I.,
Gvidani S., Markaryan S.

L Javakhishvili Thilisi State University, A. Natishvili In-
stitute of Morphology, Georgia

The aim of our work is to study the functional activity of
the spleen according to the histological and ultrastructural
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features of the organ as an indicator of the functional vi-
ability.

Experiments performed using 36 white male rats (body
mass 130-160 g.). 40-60% of the rat splenic tissue was
removed by laparotomy under ether anesthesia. The rats
were euthanized under general anesthesia after 1, 7, 15,
30, 90 and 180 days after surgery. Histological sections
stained with hematoxylin and cosin. Ultrathin sections
were studied by the electron microscope TESLA BS 500
with 4000 to 14000 magnification.

It is shown that the significant changes in the spleen after
organ - preserving surgery are the microcirculatiry dis-
turbance in the first day of the experiment with the ew-
erblow cells to the bloodstream, a phenomenon of adhe-
sion, which blocked blood circulation. The thickness of
the capsule and the weight of the spleen do not reach the
initiae values, but histo- and ultrastructural data suggest
developins of defense function of the spleen and expedi-
ency of organ-preserving surgery.

Keywords: spleen, ultrastructure, splenectomy.
PE3IOME

OPTAHOCOXPAHAIOIIUE OITEPAIIMN HA CEJIE-
3EHKE - THCTO- YJIIBTPACTPYKTYPA OPTAHA

Amupanuaze M.B., Cym6anze I.M., Cuxapyiuaze U.T.,
I'eunanu C.A., Mapkapsin C.A.

Tounuccxkuii eocyoapcmeennviil yuusepcumem um. H.
Jicasaxuweunu, Uncmumym mopgponocuu um. A.H. Ha-
muweunu, I pysus

Llenpro Wccien0BaHMsl SIBUIIACH JeTau3anus (QyHKIHO-
HaJIbHOM aKTUBHOCTH CEJE3CHKH 0 JaHHBIM T'MCTOJOTH-
YECKHX U YIBTPAcTPyKTypPHBIX OCOOEHHOCTEH OpraHa Kak
rokasaress (yHKIMOHAIBHON COCTOSTEIbHOCTH.

DKCIIEPUMEHTBI TPOBEJCHBI Ha 36 OCCIOPOMHBIX OCIIBIX
J1a00OpaTOPHBIX Kpbicax-caMmiax maccoi tena 130-160
rpamMM. JKHMBOTHBIM 1O/ 3(UPHBIM HApKO30M yrauisiiy 40-
60% TKaHH CeNle3eHKU MOCPEACTBOM JanaparoMun. Kpeic
9BTAHA3MPOBAIM MO O0IMKM Hapko3zoMm crycts 1, 7, 15,
30, 90 u 180 cyTok mocie onepanuu. [ucronoruyeckue
Cpe3bl OKpAIIUBAIH FeMaTOKCHIIMHOM M 03WHOM. YIIbTpa-
TOHKHUE CPE3bI U3YyUaIr O] JICKTPOHHBIM MUKPOCKOIIOM
BS500 (TESLA, YexocnoBaxwust) mpu yBenudenun ot 4000
1o 14000.
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Iloka3zaHO, YTO OCHOBHBIMU CABUTAMU B CEJIE3CHKE [IOCIIE
OpPraHOCOXPAHAIONIEH ONeparuy SBISIOTCS HApYLIICHUS
MHUKPOIUPKYJISIIIUN y’KEe B TIEPBbIe CYTKH IKCIIEPHUMEHTA
C BBIMBIBAaHHEM B MHUKPOLMPKYIISITOPHOE Pyciio (hopMeH-
HBIX AJIEMEHTOB KPOBU U ()EHOMEHOM /IF€3MU U CJIaJPKa,
CO3JIAI0IIMX MPEMATCTBUE KPOBOTOKY. TOJIIMHA KarCybl
1 Macca CeJlIe3E€HKU He JOCTUTat0T UCXOJHOIO [10KA3aTes,
XOT# JaHHBIE TUCTO- U YABTPACTPYKTYPHOTO UCCIEAOBAHUS
CBUJCTEIBCTBYIOT O HAIWYMM M pealu3alliy 3allUTHOI
(YHKIMU CeNe3eHKH, MPUTOAHOM /ISl OLIEHKH IEeJIeco-
00pa3HOCTH OPraHOCOXPAHSIOIIEH ONepaIyy.
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