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K CBEJAEHHNIO ABTOPOB!
[Ipu HanpaBiIeHUM CTaThU B PEIAKLMIO HEOOXOAUMO COOIIONATh CIICAYIOIINE [TPABUIA:

1. Crarps nomkHa OBITH MPEJICTABICHA B ABYX SK3EMIUIIPax, HA PyCCKOM MJIM AHIJIMHCKOM SI3bI-
Kax, Hale4yaTaHHasl yepe3 MoJITopa HHTEpBala Ha OAHOM CTOPOHE CTaHAAPTHOTO JINCTA C LIMPUHOM Jie-
BOTO TIOJISL B TPU caHTUMeTpa. Mcnonb3yemblit komnbioTepHblidi mpudt - Times New Roman (Ku-
puiIMLa), pasmep mwpudra - 12. K pykonucu, HariedaTaHHON Ha KOMIIBIOTEPE, T0JKHA OBITH IPHUIIOXKE-
Ha JHMCcKeTa co crarbEi. daiin crnenyer 03araBUTh JIATHHCKUMH CHUMBOJIAMU.

2. Pazmep crarhu 10JDKEH OBITH HE MEHEe MSATH M He OoJiee JCCSATH CTPaHHIl MAITUHOIIKCH,
BKJIIOUAsi yKazaTelb U Pe3loMe.

3. B cTarbe JoKHBI OBITH OCBEIIECHB! AKTYaJIbHOCTh JAHHOTO MaTepuaia, METOIbI U PE3yJIbTaThl
WCCIIETOBAHMS U acCTEeKTHl UX 00CYKACHHUS.

[Ipu npencrasneHny B HeyaTh HAy4YHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJDKHBI YKa3bIBATh
BUJ U KOJMYECTBO 3KCIIEPUMEHTAIBHBIX KUBOTHBIX, IPUMEHSIBIIMECS METOABI 00€3001MBaHUS U
YCBITUIEHHUS (B X0JI€ OCTPBIX OIBITOB).

4. Tabmuiel HEOOXOAUMO TIPENCTABIATH B TiedaTHO popme. DOTOKOTMU HE TPUHUMAIOTCS.
Bce uudposblie, HTOroBbIe U NMPOLEHTHBbIE JaHHbIE B Ta0IMLIAX JOJKHBI COOTBETCTBOBATH
TAKOBBIM B TE€KCTe cTaTbU. Tabnuibl U rpaduKu TOKHBI OBITH O3aryiaBlCHBI.

5. ®otorpaduu HOIKHBI OBITh KOHTPACTHBIMHU M 0053aTEJIBbHO IPEACTABICHBI B JBYX
9K3eMIUIIpax. PUCYHKH, YepTeKU U JUarpaMMBbl CIIEAYeT NPEACTaBISATh YETKO BHIIIOJIHEHHBIC TYIIbIO;
(OTOKOITUY C PEHTTCHOTPAMM - B TO3UTUBHOM M300paKEHHH.

Ha o6opore kax10ro puUCyHKa KapaHAallOM YKa3blBaeTCsl €ro HoMmep, GaMuminsg aBTopa,
COKpaIlEHHOE HAa3BaHHE CTaThU M 0003HAYAIOTCS] BEPXHSS U HUKHAS €ro 4acTH.

[Toamnucu K pucyHKam COCTaBIISIFOTCS 0053aTENBHO Ha OT/IEIBHOM JIUCTE C YKa3aHHEM HOMEpOB
pucyHKoB. B monnucsax k mukpodoTorpadusm cienyeT ykasblBaTb CTEICHb YBEIUUCHUS Yepe3 OKYJIIIp
WK 0OBEKTHB ¥ METOJ OKPACKH MM UMIIPETHALIUH CPE30B.

6. @amMuITK 0TEUYECTBEHHBIX aBTOPOB MPUBOJISITCS B CTAaThe 00sI3aTEIbHO BMECTE C MHUIMATIAMHU,
MHOCTPAHHBIX - B HHOCTPAHHON TPAHCKPUIILUH; B CKOOKaX OJDKEH OBITh YKa3aH COOTBETCTBYIOIIUI
HOMEp aBTOPA IO CIIUCKY JUTEPATYPHI.

7. B KxoHIle KaXJOW OpUTHHAIBHON CTAThU AOJDKEH OBITH MPHIJIOKEH OMOIHorpaduuecKuii
yKa3arelb OCHOBHBIX IIO JJAHHOMY BOINpOCY paloT, MCIOJIb30BaHHBIX aBTOpoM. Crenyer ykas3arb
MOPSIAKOBBIM HOMEp, (aMIIMIO M MHULMAJIBL aBTOPA, IIOJHOE HA3BAHUE CTAThH, KypHaJla WIN KHUTH,
MECTO M TOJ U3J]aHusl, TOM U HOMEp CTPaHUIIBI.

B andaButHOM nopsiaKe yKa3bIBarOTCS CHavaIa 0TeUECTBEHHbIE, a 3aTeM HHOCTPAHHbBIE aBTOPBI.
VYka3zarenb HHOCTPAHHOM JINTepaTypsl JOJKEH ObITh NMPEACTABICH B EYaTHOM BUAE MJIM HAIlUCAH OT
PYKH YETKO ¥ pa300purBO TYLIBIO.

8. Jlnst monmyueHust mpaBa Ha My OJIMKALUIO CTaThs 10JDKHA UMETh OT PYKOBOIUTENS PadOThI MK
YUPEKAECHUS BU3Y U CONPOBOANUTENILHOE OTHOLIECHNE, HATMCAHHBIHE WM HalleyaTaHHbIC Ha OJaHKe U
3aBepeHHbIE MOMICHIO U MeYaThIo.

9. B KoHIIEe CTaThU JOIKHBI OBITH ITOANNCH BCEX aBTOPOB, IIOJIHOCTHIO IIPUBEAEHBI NX (hamuiu,
MMEHA U OTYECTBA, YKa3aHbl CIIYXEOHbI W NOMAIIHUN HOMepa Teae(OHOB M ajgpeca WM HHbIE
koopauHatel. KonndecTBo aBTOpPOB (COABTOPOB) HE JOHKHO MPEBBIIIATH MATH YEIOBEK.

10. K crarbe 10mKHBI OBITH TPHUIIOKEHBI KpaTKoe (Ha MOJICTPAHUIbI) PE3IOME Ha aHTIIMHCKOM H
PYCCKOM sI3bIKax (BKJIIOYAIOIIEE CIEAYIONINE Pa3/iesbl: BCTYIUIEHNE, MaTepHUa U METO/Ibl, Pe3yJIbTaThl
Y 3aKJIIOYEHHUE) U CIIUCOK KITtoueBbiX ciioB (key words).

11. Penakuusi octaBiser 3a co0Oil MpaBO COKpallaTh U HUCIPaBIATh ctarbu. Koppektypa
aBTOpaM HE BBICBUIACTCS, BCS paboTa M CBEpKa MPOBOJHUTCS MO aBTOPCKOMY OPUTHHAIY.

12. HenomycTuMO HampaBlieHUE B PEJaKIMi0 padoT, MPEACTaBICHHBIX K IEUaTH B WHBIX
N3AaTeNbCTBAX WIN OMyOJIIMKOBAaHHBIX B APYTUX U3IAHHSIX.

I[Ipn Hapymenun yKa3aHHBIX NPAaBHJI CTATHH HE PACCMATPHBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following require-
ments:

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 diskette carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume, must be at least 5 pages and not exceed the limit
of 10 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. 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.

5. 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.

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).

6. 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.

7. Each original article must have in its closing a list of source materials used by the author, which
must include only the basic works on the given issue, numbered in succession, with indication of the last
names and first and middle initials of the authors, names of periodicals, titles of the articles or books, place
and year of edition, volume and page numbers.

List first the native authors, and then the foreign ones alphabetically. The index of foreign literature
must be typed, computer-printed or legibly hand-written in Indian or black ink.

8. To obtain the rights of publication articles must be accompanied by a visa from the project
instructor 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.

9. 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.

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

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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EFFECTIVENESS OF PERCUTANEOUS ETHANOL INJECTION THERAPY IN BENIGN
NODULAR AND CYSTIC THYROID DISEASES: 12-MONTH FOLLOW-UP EXPERIENCE

Meskhi L., Sikharulidze E., Lomidze N., Mizandari M., Natmeladze K.

Department of Surgical Diseases, Thilisi State Medical University

In benign thyroid solid nodule, thyroid hormone sup-
pressive therapy may be performed but its efficacy and
safety are still controversial [1]. Although surgical treat-
ment is curative especially in large-sized nodule, it has
disadvantages including general anesthesia, pos-op-
erative scar formation and iatrogenic hypothyroidism.
In benign Thyroid complex cyst, thyroid hormone sup-
pressive therapy is known to have little effect, and
therefore surgical excision is usually chosen when the
cyst compresses adjacent structures or causes cos-
metic problems [2-4].

Percutaneous ethanol injection (PEI) therapy is a pro-
cedure to treat various types of benign and malignant
neoplasm [7-10]. Since PEI therapy in benign nodular
and cystic thyroid diseases was introduced, it has
drawn attention as a novel therapeutic modality al-
though its efficacy and safety are under debate [11-
14]. IF PEI therapy is effective and safe, unnecessary
operation can be avoided or less extensive procedure
such as minimally invasive endoscopic surgery may
be applied.

In this study, we describe our 12-month follow-up experi-
ence of PEI therapy in 38 benign solid nodules and § be-
nign complex cysts. The aim of this study was to clarify
the long-term efficacy and safety of PEI therapy in benign
nodular and cystic thyroid diseases.

Material and methods. The study protocol was designed
according to the Declaration of Helsinki. All patients were
enrolled after obtaining their signed informed consent.
From September 2005 to September 2006, we finally re-
cruited a total of 46 patients, 38 women and 8 men with
mean age of 41 years (range 18-76 years), who were diag-
nosed as benign thyroid solid nodule and benign thy-
roid complex cyst based on the following criteria.

In solid nodule group, 38 patients were evaluated by thy-
roid ultrasound (US) and fine needle aspiration cytology
(FNA) under thyroid US guidance, which demonstrated
homogenous echogenicity and benign cytology, respec-
tively. Cases that had microcalcification or incomplete cap-
sule formation in thyroid US were excluded.
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Complex cyst group: In complex cyst group, 8 patients
demonstrated mixed echogenicity and benign cytology in
thyroid US and FNA, respectively.

All patients were divided into two subgroups according
to initial volume (volume before the first session of PEI
therapy); the one subgroup (n = 13) had initial volume
more than 10 mL; the other subgroup (n=42) had initial
volume less than 10 mL.

In both groups, total T3, free t4 and TSH levels before PEI
therapy were within normal range. Thyroid function test
before the first session of PEI therapy, and FNA before
every session of PEI therapy were performed.

PEI procedure: the PEI was performed with the patient in
the supine position. A roll was placed under the back to
enhance cervical lordosis. After skin sterilization (70 %
ethanol) a 22-gauge needle was inserted into nodule or
cyst and then 99,9 % sterile ethanol (approximately 2-5
mL/min) was slowly injected into nodule or cyst under
thyroid US guidance without local anesthesia. In solid
nodule maximal amount of ethanol instilled into nodule at
one session never exceeded 20% of the aspirated volume.
In complex cyst, cystic fluids were completely removed,
and ethanol was injected into cavity to a volume of 40-100
% of the aspirated volume. Ethanol was aspirated again
after 1-5 minutes. Ethanol diffusion through nodule or cyst
was monitored as intense echogenicity in real-time obser-
vation at thyroid US during PEI procedure. Ethanol injec-
tion was stopped if ethanol was fully perfused or patient
complained of cervical pain. During the 12-month follow-
up period the following examinations were performed: pal-
pation and US after 1, 3 and 12 months. PEI therapy was
completed when nodule or cyst become a small hypoecho-
ic lesion with disappearance of fluid collection. Complica-
tions were evaluated in all treated patients.

Assessment of effectiveness: Final volumes were assessed
immediately after the last PEI therapy and at the end of
follow-up period, respectively. By calculating volume re-
duction between initial and final volume, complete response
(CR), was defined as volume reduction more than 90%,
with improvement of local compressive symptoms; partial



response (PR) as volume reduction at 50-89 %; no response
(NR), as volume reduction less than 50 %.

Statistical analysis: Pearson’s correlation analysis is ap-
plied to evaluate correlations between initial and final vol-
umes, between initial volume and volume reduction and
between total or mean amount of injected ethanol and vol-
ume reduction. P value less than 0,05 (two-tailed) was con-
sidered to be significant.

Results and their discussion. In solid nodule, 9 (23,7%)
patents underwent PEI therapy once, 11 (29%) patients
two times, 8 (21%) patients three times, 8 (21%) patients
four times, 1 (2,6%) patient five times and 1 (2,6%) patient
six times. Mean amount of injected ethanol at each ses-
sion was 2,7+1,4 mL. Follow-up duration after the last PEI
therapy was 3, 6 and 12 months. Volume reduction during
follow-up period persisted after the last PEI therapy. CR,
PR and NR were 21% (8/38), 63% (24/38) and 15% (6/38),
respectively. Volume reduction of the subgroup in which
initial volume was more than 10 mL was significantly high-
er than that of subgroup in which initial volume was less
than 10 mL (p<0,001). Although was not found significant
correlation between total or mean mount of injected etha-
nol and volume reduction. Correlations between initial and
final volumes (p<0,001), and between initial volume and
volume reduction (p=0,02) were significant.

In complex cyst, 2 (25%) patents underwent PEI therapy
once, 3 (37,5%) patients two times, 2 (25%) patients three
times and 1 (12,5%) patient four times. Mean amount of
injected ethanol at each session was 3,1+2,2 mL. Follow-
up duration after the last PEI therapy was 3, 6 and 12 months.
Responses at the end of follow-up period were as follows:
CR, 37,5 % (3/8); PR, 50% (4/8); NR, 12,5% (1/8). Correla-
tions between initial and final volumes (p<0,001), and be-
tween initial volume and volume reduction (p<0,001) were
significant but no correlation was obtained between total
or mean amount of injected ethanol and volume reduction.

Complications developed in 7 patients but there was no
permanent or serious complication in our study. Transient
local pain (4%) at injection site by leakage of ethanol into
subcutaneous tissue and increased body temperature
(6,5%) was the most common complication.

Ethanol causes complex and irreversible tissue injury such
as hemorrhagic infarct, thrombus formation, coagulation
necrosis and fibrosis in the central region of injected area.
In the periphery, on the other hand, ethanol induces re-
versible changes by modification of intracellular micro-
structure and enzymatic activity [ 14]. Ever PEI therapy in
thyroid cyst was performed in 1989 by Rozman et al., it has
been increasingly applied as an alternative therapeutic
procedure in various benign thyroid diseases [12].

MEJUIJUHCKNE HOBOCTH I'PY3UN
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Treatment of benign thyroid solid nodule includes thyroid
hormone suppressive therapy and surgery. Although many
thyroidologists recommend thyroid hormone suppressive
therapy, the efficacy of this option is still unclear because
spontaneous regression rate of benign solid nodule is as
much as 20-30 % [1]. In edition, thyroid hormone suppres-
sive therapy may develop or accelerate atrial fibrillation
and osteoporosis especially in elderly patients [1]. Sur-
gery is usually curative but it may be rarely complicated
by vocal cord paralysis or hypoparathyroidism. Moreover,
surgical and anesthetical risks should be considered. Af-
ter PEI therapy in benign solid nodule was introduced,
preliminary data revealed that the therapy was relatively
effective and safe [11,15,16]. Lee E et al. reported the re-
sults that repeated PEI therapy in benign solid nodule led
to more than 50% volume reduction in all treated patients
[17]. Caraccio et al. treated benign cold nodule with combi-
nation regimen of thyroid hormone suppressive therapy
and PEI therapy, and reported 74,8% volume reduction at
1-year follow-up [15]. In the present study, more than 50%
volume reduction only by PEI therapy was achieved in
84%, and mean volume reduction was 70,9% at the and of
follow-up period. These results strongly suggest that PEI
therapy may be an effective means of treating benign solid
nodule. Although no correlation was demonstrated be-
tween amount of injected ethanol and volume reduction,
the correlations between initial and final volumes, and be-
tween initial volume and volume reduction were signifi-
cant, which suggest that PEI therapy may be more effec-
tive in larger nodules. This hypothesis is also supported
by the result that volume reduction was significantly higher
in cases of initial volume more than 10 mL.

In benign thyroid complex cyst, some investigators report-
ed that more than 50% volume reduction was observed in
72-95% of treated patients by injecting tetracycline or eth-
anol [ 18-20]. Prete et al. reported that PEI therapy was ef-
fective even in large symptomatic cyst [22]. On the con-
trary, Hegedus et al. reported that injection therapy had no
significant effect on cyst [22]. The present study shower
that benign complex cyst was decreased by more than 50%
in 70,5% of the patients at the end of follow-up period.
This means that PEI therapy may be considered as the first
choice of treatment in benign thyroid complex cyst. Signif-
icant correlation between initial volume and volume re-
duction in this study was consistent with the result by
Verde et al., and volume reduction in cases between initial
volume more then 10 mL and initial volume less than 10 mL
showed significant difference as well [19]. These results
are interesting because some authors reported that initial
volume was not correlated or inversely correlated with
volume reduction in benign complex cyst [13, 23].

PEI therapy is known to be relatively safe in many previ-
ous studies. In this study, permanent or serious complica-
tion did not occur but temporary complication was dem-
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onstrated in 10,5%. Transient local pain at injection site by
leakage of ethanol into subcutaneous tissue and increased
body temperature was the most common complication.

In conclusion, our data suggest that PEI therapy could be
an effective and safe low-invasive treatment modality for
benign nodular and cystic thyroid diseases; especially
prominent volume reduction has been achieved in cases
when the initial node volume is more than 10 mL.
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SUMMARY

EFFECTIVENESS OF PERCUTANEOUS ETHANOL IN-
JECTION THERAPY IN BENIGN NODULAR AND CYS-
TIC THYROID DISEASES: 12-MONTH FOLLOW-UP
EXPERIENCE

Meskhi 1., Sikharulidze E., Lomidze N., Mizandari M.,
Natmeladze K.

Department of Surgical Diseases, Thilisi State Medical University

This study was designed to clarify the long-term efficacy of per-
cutaneous ethanol injection (PEI) therapy in benign nodular and
cystic thyroid diseases. Solid nodule and complex cyst were clas-
sified into three groups in accordance with volume reduction. In
solid nodule (n =38) and complex cyst (n = 8), initial volume was
significantly reduced to final volumes, and volume reduction per-
sisted during follow-up period. Complete response, partial re-
sponse and no response were as follows: 21 %, 63 %, 15 % in
solid nodule; 37,5 %, 50 %, 12,5 % in complex cyst, respectively.
Differences of volume reduction according to initial volume
(>10 mL vs <10 mL) were significant. Correlation between initial
and final volumes, and between initial volume and volume reduc-
tion were also significant. Complications were developed in 10,5 %
of patients but there were not permanent complications. In conclu-
sion, our data suggest that PEI therapy could be an effective and
safe therapeutic modality for benign nodular and cystic thyroid
diseases especially when initial volume is more than 10 mL.

Key words: percutaneous ethanol injection, solid nodule, com-
plex cyst.
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PE3IOME

OLEHKA 3®®EKTUBHOCTH METOJA YPE3KOXHOW UHBEKLMHU 3TAHOJIA B JEYEHUU
JOBPOKAYECTBEHHBIX Y3J10B U KUCT IIIATOBUHOM XKEJIE3bI
(ONBIT 12-MECSYHOI'O HABJIIOJAEHUS)

Mecxu U.A., Cuxapyauaze J.H., Jlomunse H.b., Muzanaapu M.I., Harmenanze K.B.

Tounuccxuil 20cyoapcmeenuviti MeOUYUHCKULL YHugepcumen, 0enapmamenm Xupypeuieckux oonesHetl

HcenenoBanne NOCBSIIEHO OleHKe (P (HEKTHBHOCTH METO/1a Upe3-
KOXHO# mHBbeKImU 3Tanoia (U1D) B neueHnn 100poKkauecTBeH-
HBIX Y3JI0B M KUCT IUTOBUIHOM *kele3bl. JJoOpokauecTBEHHbBIC
Y3761 U KUCTHI MUTOBUIHOM KEJe3bl, C y4ETOM MPOIECHTHOTO
COKpaIieHus ux 00beMa, ObLITH MOIPa3IeICHbI Ha TPU TPYIIIIHL.
W3HavanbHbI 00beM J0OPOKAYECTBEHHBIX Y3710B (n=38) U KUCT
(n=8) MU TOBUIHOM >KeJIe3bl 3HAYUTEIHHO U JJOCTOBEPHO YMEHbB-
[IaJICsl ¥ TIPOIIECC COKPAIICHUS MPOIOIKAJICS Ha MPOTSHKEHUH
BCero nepuoa HaomoneHus. Koppensius Mex 1y UCXOTHBIM U
OKOHYATEIhHBIM 00beMaMu OblTa 3HAYUTEIbHOI. [IporieHTHBIE
MMOKa3aTesu BEICOKOTO (CokparieHue oobema dosee 90%), vac-
TUYHOTO (cokparieHune oobema ot 50 10 89%) u HU3KOTO (COKpa-

meHne oobema Menee 50%) 0TBETOB Ha JIe4eHHE ObLIH CIIEAYI0-
mwmMu: 21%, 63%, 15% mis no6pokadecTBeHHBIX Y3108B; 37,5%,
50%, 12,55% niist KUCT IMUTOBUIHOM JKEJI€3bl, COOTBETCTBEHHO.
OcunoxHenus pa3suiuch B 10,5% cityuaes, 0JHaKO OHU HE HOCU-
JIM [IEPMAaHEHTHOr 0 Xapakrepa. Ha ocHOBaHUY 11O Ty4eHHBIX HAMU
JTAHHBIX CIIeJTyeT 3aKII0YHTh, 4T0 YWD sBisteTcs 23 hexTHBHBIM
1 0€30ITaCHBIM MaJIONHBA3UBHBIM METO/IOM JICYEHHsI T0OpOKaue-
CTBEHHBIX y3JIOB U KUCT IIUTOBHIHOH JKeIe3bl.

Peyenzenm: oeticme. unen AMBH I pysuu,
npog. TU. Axmemenu

Cnyuaii uz npaxmuxu

COYETAHHASA OHNEPAIIUA KOPOHAPHOI'O ITYHTUPOBAHHUA B YCJIOBHUAX
HUCKYCCTBEHHOT'O KPOBOOBPAIIIEHUA U TOTAJIBHOU TUMIKTOMUHU
Y BOJbHOI'O TEHEPAJIU30BAHHON ®OPMO MUACTEHUH

I'purosms ILH., Jlomunanze C.J., Torus O.A., Cynaksesuaze K.P., l'ermanckuii B.H.

Kapouoxupypeuueckas knunuxa “Omxpoimoe cepoye”, Tounucu

I'eHepanm3oBaHHasi MUACTEHHMS — peJKoe 3a0oreBanue (Jac-
tota 1:20-30000), KOTOpOE XapaKTEPH3yeTCsI MBIIICYHOH Clia-
0OCTBIO BCIIE/ICTBHE HAPYIICHHUS HEHPOMBIIIEYHON MPO-
BoaumoctH [ 1,4]. Hapyrtienue o0yCioBICHO YMCHBIIICHH-
€M KoJn4ecTBa (pyHKIIMOHUPYIOIIMX TOCTCHHANTHYECKUX
AIICTUIIXOJIMHOBBIX PEIIENTOPOB B HEHPOMBIIIIEYHOM CHHAII-
ce, yalle BO3HUKAET B pe3yJIbTaTe 00pa3oBaHusl ay TOAHTH-
TeJI K HEHPOMBIIIIEYHOMY CHHAIICY U B OOJIBITMHCTBE CITy-
yaeB HaOMo/1aeTCs y JKeHIIMH. [IMK ero 4actoTsl MpUXo-
JUTCS Ha TpeThe necsatunetne xu3nu [1,2]. B 10% cny4aes
MHUACTCHHS COYCTACTCS ¢ TAMOMOIA; y 2-3% OOJIBHBIX OT-
MeUaroTcs Apyrue ayTOMMMYHHBIE 3a00JICBaHNs — peBMa-
TOMJTHBIN apTPHT, 37I0Ka4ECTBEHHAs aHEMHS MITH THPEOTOK-
cuko3 [3]. Kimaccuueckoe Hauano MUACTEHUH XapaKTepu3y-
€TCs MOSIBJIEHUEM JTUILIONHUHY U ITT03a, BOSHUKAIOIIUX BCJIS -
CTBHE CJ1a00CTH TIa3HBIX MBI, J[HarHo3 craBuTCs Ha OC-
HOBAHUU KJIMHUYCCKUX JTAHHBIX U ITOITBEPIKTACTCSI BBICO-
KHUM TUTPOM aHTHTE (MoJIUKIoHaIbHOU IgG) K aneTHixo-
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JUHOBBIM perientopaM [1]. Hanuune MuacTeHu# 0Cnox-
HSIET TeUeHHMe JII000i onepanny 00IbIIOro o0bemMa 1 Hap-
K032 BBUJy HETIEPEHOCUMOCTH MHOPEIAKCAHTOB U 3aMe/l-
JICHHOT'O IOCTOTIEPAllMOHHOT0 BOCCTAHOBJICHHSI (PYHKIINU
JIBIXaTEIBHBIX MBI, YTO YaCTO TUKTYET HEOOXOIMMOCTh
MIPOBEICHUS JUTUTENBHON UCKYCCTBEHHOM BEHTUIISAIMH JIeT-
kux (UBJI). Tepanust MuacTeHUN KpoMe MEIUKaMEHTO3-
HOT0 JICUEHHS aHTUXOJIMHACTEPA3HBIMU NIpenapaTaMu, CTe-
pougaMu, a3aTHOIPUHOM U I1a3Madepe3oM BKIIIOUAET B
ce0s pe3eKIINI0 BUIIOYKOBOM KeJe3bl (TMMAIKTOMUS ) KaK y
OOJIBHBIX C THMOMOH, TaK M B CIy4ae HAJIUUUS aHTUTEI,
MPOAYLIMPYEMBIX IpYTUMHU skene3amu [7,8].

Llenbro HANIETO MCCIIEAOBAHNS SIBUJIOCH OMTMCAHKE CITydast
COUYCTAHHOW OMEpaIi KOPOHAPHOTO IIYHTUPOBAHHS B
YCIIOBHUSIX UCKYCCTBEHHOT'O KPOBOOOPAIIICHUS U TOTATBHOU
TUMAIKTOMHUHU y OOJILHOTO TeHEPATH3UPOBAHHON (popMoi
MHACTCHUHU.
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Onucanue cyvas. bonbHOU, My)unHa 49-1 J€T, OCTYTHIT
B HaIlly KIIMHUKY C JKao0aMu Ha 3arpyAMHHYIO OOJIb IPH
Harpyske, oJbIlKy; B 1999 . mepenec nepBbiii HHPAPKT
muokapzaa (M), B mapre 2002 1. — BTopoi, mocje 4ero
npoBeJieHa KopoHaporpadus, kotopas BeisiBriIa 50-60%
CTEHO3 CPeJHEeH 4acTu JIeBOM HUCXOAAIIeH KOpOHApHOI
aptepuu (JIHKA), 95% ctenos B cpeneii uactu orubato-
et koponapuoit aprepun (OKA) u 60% creno3 mpasoii
kopoHapHo# aptepu (ITKA). Biio mpoBeieHO CTEeHTHPO-
Banue OKA. B 2004 r. BHOBb MOSIBUJIMCH MPOAOIKAIOIIHE-
cs1 3arpynuHHbie 6omu. B 2006 1. mpoBeneHa oBTOpHAs
KOpOHaporpadusi, KOTOpasi BBISIBHIA, YTO K IIPEIKHEMY CTe-
Ho3y JIHKA noGasuiicst 95% cTeno3 npokcumaibHON vac-
i JIHKA, 80% cteno3 Tpetweii maprunansHoi BeTBr OKA
n okkmo3ust [IKA. mrutantupoBanusbiii creHT B OKA Obit
MOJTHOCTBIO IPOXO/IUM.

B asrycte 2005 . y 60BHOTO YXYAIIUIOCH 3PCHHUE U MOSI-
BUWJICSI TITO3 JIEBOTO BeKa. TecTUpOBaHNE MOTOPHOH (PyHK-
M MBIIIEYHOH CUCTEMBI U MIPOBOJIUMOCTH HEPBHO-MBbI-
HIEYHOTO UMITYJIbCA BBISIBUIIO CJIA0OCTH MBIIII] CIIMHBI U
OTpaHMYCHHE JABMYKCHUS B OOJIACTH IJIEYEBBIX MBIIIII, KO-
TOpOE OBIIIO MEHEE BEIPAYKEHO B JIPYTUX MBIIIIIAX, 8 TAKKE
3aMe/IIIeHNe TIPOBOJIMMOCTH UMITYJILCOB B N. axillaries u B
n. orbicularis oculi Muacrenndeckoro tuna. Tomorpadus
TPYAHOM KJIETKH BBISIBHIIA THIIEPILIa3HIO BUJIOUYKOBOM JKelte-
3bl. Ha OCHOBaHMY IPOBEICHHBIX HCCIIEI0BAHUN OOIEHOMY
OBUI MOCTaBJICH JAMArHO3 TUNEPIUIa3NPOBAHHON (OPMBI
MHACTCHHN M Ha3HAYECHO JICYSHNE TTMPHI0CTUTMUHOM H JICK-
camerazoHOM. Ha oHe XpOoHHYIEeCKOH Tepanun MTo3 BeKa
ncYe3 ¥ HOpMAITM30BAJIOCh 3peHHe. 13 comyTCTByrOINX 3a-
OoneBaHmiA y O0JIBHOTO TIPHICYTCTBOBAI CaxXapHBIi muadeT 11
tHma. boipHOMY ObLTa IIpeUToXKEeHa CoueTaHHAs OTIepaLst
KOPOHAPHOTO ITYHTUPOBAHMS B yCIOBUSIX HCKYCCTBEHHOTO
kpoBooOpamenns (MK) i TotamsHast THMIKTOMHES, HA 9TO
OBLJIO MMOYYEHO COoIIacHe ManueHTa. [IpoBeneHHOe HaMu
HccleI0BaHue (QyHKIMOHAIBHBIX JISTOYHBIX TECTOB BBISBH-
JI0 yMEHBIICHHE JIbIXaTeNIbHOr0 00beMa, JKH3HEHHOT0 00be-
Ma JIETKHX U CHIKEHHE CKOPOCTH (pOPCUPOBAHHOTO BBLIO-
Xa, 4TO SIBHO CBUJICTEIILCTBOBAIIO O CIIA00CTH JIBIXaTEIbHBIX
MBIIII MHACTEHHYECKOTO XapakTepa.

B mapte 2006 1. 6p111a TpOBEICHA OTIepaIist KOPOHAPHOTO
ryHTHpOoBaHMs B yenoBusix MK u ToTanbHast THMIKTOMYS.
Bbutn HaNmOKEHBI OINH apTEPUATBHBIN ITYHT C HCHOIb30-
BaHMEM JIEBOI BHYTpeHHel rpyaHoi aprepuun Ha JIHKA u
JIBa BEHO3HBIX 20PTOKOPOHAPHBIX IIIYHTa HA TPETHIO Map-
ruHanbHyT0 BeTBE OKA 1 Ha [TKA. Kpome Toro, BeimomHe-
HO TOTAJIEHOE NCCEUEHHE BUIIOUYKOBOM KEJIE3bI.

B npemenukamnuio ObUIH BKIIOYEHBI TUPHUIOCTUT MUH —
60 Mr u MumazonaM 7,5 Mr BHYTpb, MOPQHH 5 MT B/M.
WHayKknus B HAPKO3 OCYIIECTBIIACE MU1a301aMOM
10 mr B/B, dperranmmom 10 MKT/KT 1 MHOpETaKCAaHTOM
ma"aKypoHuyMoM 4 mr B/B. ITocie BBOIHOTO Hapko3a
0OJTBHOM pa3ABIXUBAJICS BPYUHYIO JIMIIEBOI MacKOH ¢ nc-
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nosib3oBanueM 1 00% u3oduropana B TeueHHE 5 MUHYT,
THocJie 4ero Oblia OCYIIECTBICHA MHTYOAIHs TPaxeu C [pH-
Menenuem mectHo 10% numokanHoBoro cmpest. basuc-
HBII Hapko3 10 Havasa VK nojyiepxuBaiics IpoOHBIM BBe-
nenueM (enrtanmia (o0rast 103a Ha BCro omneparuto — 40
MKI/KT) 1 uzoduopanom (1,1-1,3 06% B BbIABIXaEMOI
cmecn). UBJI ocymiecTBisiiach KHCIIOPOHO-BO3 Y IIHOM
cmeckio ¢ Fi0,=0,45 ¢ minimal flow (cymmapHbIii rasoTok
— 0,4 n/mun). [ocne nHauana UK 1 ocTaHOBKY JbIXaHUS
aHecTe3Hs MO/|IepKNUBajIach ApoOHBIM BBeIeHUEM (eH-
TaHMJIa ¥ HeNPEpBhIBHOM MH(]y3UeH nponodoia B 103e
2 mr/kr/49ac. UK Ob1JI0 HOPMOTEPMUYCCKUM, KapAHOILIC-
rust — 1poOHast, KpoBaBo-KanueBo-mMaruuesas (4:1). Un-
¢ys3ust nporodoia MpoI0irKaIachk BO BpeMsi BCETO MOCT-
nep(y3uOHHOTO MepHojia U B TeUEHUE 2-X YacOB OCIIC
OKOHYaHUS OTepaliy U NepeBoyia OOILHOTO B 1ajaTy nH-
TEHCUBHOH Tepanuu. [locTronepanoHHbIN TEPHOJ ITPO-
Tekas 0e3 oCIIoKHEeHHH, cirycTs 10 yacoB rmociie OKoHYa-
HUS omepanuu 00JIbHOM ObLT 3KCTYOUpOBaH. [lepen k-
ctyOarueii B/B OblIa BBeICHA MHBEKIUS - 5O MT TUPHUIO-
CTUTMHHA U 8 MT iekcameTa3oHa. CrycTs 2 Hs 00JIBHOM
OBUI TIepeBe/ICH B OT/ICTICHHE U Ha 7-0M IOCIIeonepanoH-
HBIH JIeHb BBINTUCAH U3 KIMHUKY. [lepronndeckue ooce-
JIOBAaHHUsI B TEUCHHE 6-TH MECALEB IOCJE ONepaluyu He
BBISIBUJIN KaKOW-IMO0 MaTOJIOTUH HA CO CTOPOHBI CEpAlIa,
HU 000CTpEeHUs] MHAaCTeHHH (Yepe3 MecsIl TocIIe onepa-
1uu OOJILHOM NepecTal IPUHUMATD TUPUIOCTUTMUH).

Hannune renepann3zoBaHHON MUACTEHUH 3HAYUTENILHO 3aT-
PYZAHSET IpoBeaeHIE 0001 001IIel aHeCTe3nH U orepa-
mH, kKotopas Tpedyer MBJI, Tem Goee KopoHApHOTO IIyH-
tupoBanus B yenoBusx UK [2,4]. Vicionb30BaHue OMHO-
W0B, THITHOTUKOB U, 0COOCHHO, MUOPEIAKCAaHTOB B OOJIb-
IIMHCTBE CITy9acB COMPOBOXK/IAETCSI HEMOIHBIM BOCCTAHOB-
JICHUEM aKTHBHOCTH MBIIIILL, YaIle IbIXaTeIbHBIX, UTO 3aT-
PYZIHSET BOCCTAaHOBJICHHE aC€KBATHOTO CIOHTAHHOTO JIbI-
XaHWS ¥ TpeOyeT ATNTEeNbHOM ocTonepannonHoi NBJI,
KOTOPasi 9aCTO COMPOBOXKAAETCS TAKUMH OCJIOKHEHHSIMH,
KaK acHHUpanus KEIyIOIHOTO COJIEPKHUMOTO, JIETOUHbIC
MH(EKINHN U TIp. DTH OCIOKHEHHSI BO3HUKAIOT MPEHMYTIIe-
CTBEHHO B CITydasx, KOraa O0NbHON, HAPSILY € IMTPOIOIKH-
TEJIEHBIM BOCCTAaHOBJIIEHHEM AaKTUBHOCTH JIBIXaTEIbHBIX
MBIIIII, CTPAAAeT ¥ 3aTPYTHCHHBIM aKTOM IIIOTaHusA [ 3,6].

[IpennoxeHs! pa3THIHbIe METOAUKH TPOBEACHUS 00TIIeH
aHEeCTe3WH y OOIBHBIX C TeHEPATH30BaHHOW MUACTEHUEH
[1,4,7]. BombIIMHCTBO pEKOMEHTeT OTKA3aThCS OT UCTIOh-
30BaHMSA JCTIONSPU3YIOINX MUOPEIAKCAHTOB, & MHOTHE -
1 OT HEJICTIONSAPU3YIOIINX U HHTYOAIIIO TPaXeH MPOBOIUTH
o/ TITyOOKO¥ ceanueii, aHabre3uel 1 OpoIIeHHEM Top-
TaHU MECTHBIMH aHecTeTHKaMU [ 3,9]. HexoTopbie aBTOPHI
BO BpEMsI OTIEpalny MPEAIaraloT UCIOIb30BaATh MOHUTO-
PHHT TIepeady HEHPOMBIIIEYHOTO UMITYJIbCA U BKIIOYATh
B aHECTE3HOJIOTHYECKOE TI0COOME aHTHXOJIMHACTEPa3HbIC
npenapartsl [8,9]. CymecTByeT 00menprHATOS MHEHHUE, 9TO
OOJBHBIM TeHEPaTH30BAHHON MHUACTCHHEH HEOO0XOANMO
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MPOBOJIUTH THMAIKTOMHIO, OTHAKO B JINTEPATYPE OMUCAHBI
CITy4aH, KOorJia HEMOJIHOE NCCEUEHHE BUIIOYKOBOM XKeJe3bl,
HA000POT, YXY/IIIACT COCTOsTHIE O0IBHOTO [5,8].

B cnywae ¢ HammM OOJBHBIM, TSKEIONMPOTEKAIOIAs U
OBICTPONPOrPECCUPYIOIIAsl HIIIEMUYECcKas O0JIE3Hb cep/-
11a He TI03BOJIMJIa TPOBECTH KOHCEpBaTHBHOE JieueHue. Pe-
LICHUIO BBIITOJHUTH COYETAHHYIO OTepanuio (KopoHap-
HOE IIYHTHPOBAaHUE U THMAIKTOMHUS) CIIOCOOCTBOBAJIA HE
TOJIBKO HEOOXOIMMOCTB ITPOBE/ICHUS PEBACKYJISIPU3ALINT
MHOKap/a, HO M MPeJOTBPAlICHUs] TPOrPECCUPOBAHUS
MHUACTEHUH.

B niperoneparoHHy1o MoIroTOBKY HaMH JIOTIOJIHUTEITLHO
BKJIIOYEH KypC JICUCHHS TUPHIOCTUTMHUHOM — 90 Mr/cyT-
k. IHTYyOa1mio Tpaxen ocyecTBiM Ha poHe MUHUMAITb-
HOH 03Bl HEACHOIAPU3YIOLIEr0 MUOPETIAKCaHTa TaHKY-
poHuyMa B 103¢ 4 MT (JJONOJHUTEIBHBIE 036 MHOPEIaK-
CaHTOB BO BpeMsl OIlepalliy He BBOJWINCH). Penakcaryu
MBIIII TOPTaHH CIIOCOOCTBOBAJIO IPUMEHEHNE HHT SN~
OHHOTO aHECTETHKa M30(IIIOpaHa, a IPeJOTBPAIIECHHIO
pedaexkropHoro kameBoro pedexca Ha HHTYOAIHIO —
MecTHOE opolieHue ropranu 10% pacTBOpoM NHUAOKaUHA.
[Tocne nmpoOysxaeHust GOIBLHOTO U 0 MOMEHTA IKCTyDa-
LUK UCIIOJIH30BAJIN MUPUIOCTUTMHUH 1 JIEKCAMETA30H B/B.
BBuy npoisieHHOT0 BOCCTaHOBJICHHS 3/IEKBATHOTO CITOH-
tanHoro fsixanusa VIBJI nponomxkanacs B reuenue 10-u ga-
COB 1ocJie onepanuu. Perenne 00 s3xcTyOanuu ObLI0 Ipu-
HSTO ITOCIIE TIOJTHOTO BOCCTAHOBIICHUSI CIIOHTAHHOTO JIbIXa-
HUSI M JOCTHKEHNST HOPMAJIbHBIX ITOKa3aTelIel Ta30B apTe-
puanbHOM KpoBU. MOHUTOPUHT NIEpeJauu HEHPO-MBbIILIEY-
HOTO NMITyJIbca He ToTpeboBacs. [Toce BoccTaHOBICHNS
(hYHKIIMH HKeTyT0YHO-KUAIIEIHOTO TpakTa (depe3 CyTKH)
00JBHOI OB TIEpeBEICH Ha TEPOPATBHYIO (OPMY TTHPH-
JOCTUTMUHA X OTMEHEH JIEKCAMETa30H.

['magxoe TeueHne Kak OMMKANUIIIETO MTOCTOTIEPAITHOHHOTO
TIepro/a, TaK U MEPBBIX IIECTH MECALIEB MOCIIE OTIEPauu
(oTCcyTCTBHE MPU3HAKOB CTEHOKAPINH M MUACTCHNIECKUX
KpHU30B, YBEINYCHHUE (PPaKIINX BEIOpOCA CepIa B pejie-
nax 30%-40%) O3BOJISIOT CIENaTh BBIBOI O TIPABUITEHOCTH
BBIOOpA 0ObEMa OTIePaIMOHHOTO BMEIIATEIhCTBA. TakuM
o0pa3omM, IIpH aIeKBaTHOM BBIOOPE TAKTHKH P~ | TTOC-
JICOTIEPAIMOHHOT O JISYEHHUS 00JIBHOTO BO3MOKHO yCIIETI-
HOE TIPOBE/ICHNE OAHOBPEMEHHOMN OTIEpaliiy KOPOHAPHO-
ro myHTHpoBanus B ycnoBusx MK u Tumakromunn y 60i1b-
HBIX WIIEMHYECKOH O0NE3HBIO Cep/illa ¥ TeHEepaIn30BaH-
HOU MUACTEHUEH.
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SUMMARY

CASE REPORT OF SIMULTANEOUS CORONARY ARTERY
BYPASS GRAFTING WITH CARDIOPULMONARY BYPASS
AND TOTAL THYMECTOMY IN PATIENT WITH MYASTHE-
NIA GRAVIS

Grigolia G., Lominadze S., Gogia O., Sulakvelidze K., Get-
mansky V.

Cardiac Surgery Clinic “Open Heart”, Thilisi, Georgia

In this article we want to describe the successful simultaneous
operation of coronary artery bypass grafting with cardiopulmo-
nary bypass and thymectomy in patient with ischemic heart
disease and myasthenia gravis.

Myasthenia gravis complicates the course of anesthesia and
operation, because of the inadequate restoration of muscle func-
tion, especially of respiratory and swallowing muscles, inducing
the prolonged mechanical ventilation, gastrooesophageal reflux
and pulmonary infection.

There are lot of different techniques of the anesthesia during my-
asthenia gravis — no use of any myorelaxantes, restriction of opi-
oids, use an inhalation anaesthetics and propofol, and continuous
monitoring of neuromuscular junction function. Till now it is dis-
cussible question of necessity and the time of thymectomy.

This case from clinical practice shows, that the correct choice of
tactics of pre- and postoperative treatment makes simultaneous
coronary artery bypass grafting with cardiopulmonary bypass
and thymectomy possible.

Key words: ischemic heart disease, coronary revascularization,
cardiopulmonary bypass, myasthenia gravis, thymectomy, si-
multaneous operation.
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PE3IOME

COUYETAHHASI ONEPALIUSI KOPOHAPHOI'O IIYH-
TUPOBAHHUS B YCJOBUSX MCKYCCTBEHHOI'O
KPOBOOBPAILIEHUSI U TOTAJBHON THUMDIKTO-
MHMHU Y BOJbHOT'O TEHEPAJIM30BAHHON ®OP-
MO MUACTEHUUA

I'purosus I''H., Jlomunaaze C.J., I'orusi O.A., Cyjaakse-
auase K.P., 'ermanckuii B.H.

Kapouoxupypeuueckasa knunuxa “Omxpvimoe cepoye”, Tounucu

B crarbe onmcano ycnenHoe npoBeieHNe COU€TaHHON ONepaluu
KOPOHAPHOTO ITyHTUPOBAHHS B YCIOBHSIX MCKYCCTBEHHOTO KPO-
BOOOpAIIEHNS ¥ THMAKTOMUH Y OOJTEHOTO HIIEMIYECKOH O0IE3HBI0
cep/iia ¥ TeHepaT30BaHHON (POPMOI MUACTEHHH.

I'enepanu3oBaHHast MHACTCHHS OCIIOKHSET IPOBEJCHNE aHEC-
TE3UH U OTIePAI[MH BBUAY MOBBIIIEHHOTO PUCKA MOCTOMEPaIH-
OHHBIX OCJIOKHEHHH, TPeOYIONINX MPOJOKUTETLHON HHTEH-
CUBHOM TEpAINuH.

Cy1miecTByeT MHOKECTBO METO/I0B aHECTE3UH ISl HAITUCHTOB
C JIaHHBIM JIMaTHO30M. B MeuIMHCKOMN paKkTHKeE 10 Ceil 1eHb
BCe elle 00CyKaaeTcst BOIPOC O [enecoo0pa3HOCTH IpoBeae-
HUS TAMAKTOMHH.

JlaHHBI KIMHUYECKUN CITy4dall TOKa3bIBAET, 4YTO BEIOOD Mpa-
BHJIBHOHM TaKTHKH TpPe- ¥ MOCTONEPAI[HOHHOTO JI€UEHUS MO-
3BOJISIET MPOBEJEHNE KOMOMHUPOBAHHBIX OTIEpalluid MOA00-
HOTO THIIA.

Peyenzenm: 0.m.u., npog. A.A. Hadapeuweunu

Hayunwiii 00630p

CONTEMPORARY EXPERIMENTAL MODELS OF TRAUMATIC BRAIN INJURY

Manvelyan H.

Article presented corresponding member of the Academy of Sciences of Georgia
and the full member of the Medical Academy of Georgia, professor L. Managadze

M. Heratsi State Medical University, Yerevan, Armenia

Although the presence of many clinical and experimental
investigations, dedicated to fundamental research in
pathogenesis of traumatic brain injury (TBI), contempo-
rary understanding of the multifactor processes, develop-
ing in the brain after traumatic injury, is far away from sat-
isfactory level, and TBI remains one of the leading causes
of disability and death of young adults in industrialized
countries [13,14]. Even the development of different tech-
niques to study human TBI have enabled researchers to
begin to elucidate the pathologic sequelae following TBI,
no neuroprotective therapy is currently available.

The great majority of TBI victims show several abnormali-
ties in neuropathological investigation [23,24], and human
head injury can be roughly stratified into focal and diffuse
injuries to the brain [10,20]. Focal injury is characterized
pathologically by the presence of contusions and lacera-
tions, often accompanied by hematoma [8]. In contrast, the
term “diffuse injury” is now widely accepted for the find-
ings of diffuse brain swelling, ischemic brain damage, and
diffuse axonal injury, observed not only in the direct vicin-
ity but also remote from the site of impact or injury [1,8].

Modern classification distinguishes primary and second-
ary, or delayed, events TBI. The term “primary” injury en-
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compasses the immediate mechanical damage to the cen-
tral nervous system (CNS) that occurs at the moment of
impact. In contrast, “secondary” or “delayed” injury is a
potentially reversible process initiated at the moment of
the traumatic insult that does present clinically after a cer-
tain period of time ranging from hours to days after injury
but then progresses for days or months [11]. This second-
ary injury to the CNS is a complex and poorly understood
network of interacting functional, metabolic, structural,
cellular, and molecular changes, including, but not limited
to, impairment of energy metabolism, breakdown of the
blood-brain barrier, edema formation, activation and/or re-
lease of microglia and cytokines, changes in cerebral
perfusion and intracranial pressure, inflammation, and
pathologic/protective genomic changes. Each one alone
or together in combination, these events may lead to de-
layed cell death and further neurological impairments.

Since the complex investigation of these factors in clinical
research is exacerbated by many reasons, including
bioethical regulations, different severities and localizations
of the primary insult, age and gender of patients, the main
fundamental investigation were done in experimental ani-
mal models. Experimental models of TBI play a very impor-
tant role in the process of evaluating and understanding
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the complex physiologic, behavioral and histopathologic
changes associated with TBI. Every existing model of TBI
has been designed to maximally mimic the clinical features
of human TBI. However, since human TBI is very much a
heterogenous disease, no single animal model of TBI can
extrapolate the whole spectrum of findings observed in
TBI patients. Intensive experimental research over the past
decades employing these experimental models has highly
contributed to our knowledge into the sequelae after
neurotrauma [5; 9]. Brand new data lead to understanding
of these processes, prompted the development of several
novel diagnostic and treatment strategies [19].

The experimental murine models due to their obvious ad-
vantages as small size, modest cost and available exten-
sive data became the species of first choice in majority of
studies [20], so we will focus on models were rodents un-
derwent mechanical TBL

Developing Models of Traumatic Brain Injury Any model
to reliably produce experimental TBI should fulfill a number
of criteria. Besides the opportunity only offered in the ex-
perimental situation with control of most known relevant
variables of the animals used (age, sex, genetic background
of the species, physiologic circumstances, circadian
rhythm), relevant mechanical parameters, for example, the
exact injury localization and injury severity must be de-
fined in particular. The currently popular models employ
standardized experimental protocols and surgical tech-
niques including sham, or uninjured, matching type ani-
mals with identical surgical treatment to control for sys-
tematic variables. This experimental setup allows the con-
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trol of several factors with a known or possible influence
on the posttraumatic sequelae, for example, the surgical
procedure,itselves, anesthesia, maintenance of body- or
brain temperature, brain damage due to the placement of
intracranial/intracerebral probes or head restraint [25].
Additionally, computer-based measurements of applied
load, such as pressure gradients, the velocity of the used
impactor, or the speed of acceleration/ deceleration forces
are used to measure for the variable mechanical param-
eters that define inflicted injury severity. These measure-
ments allow the collection of information directed to make
adjustments to the device and maintain a narrow range of
inflicted injury severity within a particular study.

Types of Injury Since the clinical situation is seldom as
controlled as the experimental setting, different injury mod-
els have been used in the attempt to clarify and character-
ize focal and diffuse damage, the main characteristics of
human TBI. Several experimental models have been estab-
lished that mimic these characteristics of focal TBI over a
wide range of injury severity (weight drop closed head
injury, fluid percussion brain injury, etc). Diffuse injuries
may include concussions, diffuse brain swelling, ischemic
changes, and diffuse axonal pathology. Diffuse brain inju-
ries are thought to occur primarily from tissue distortion,
shear, caused by inertial forces that are present at the mo-
ment of injury [7]. Experimental models that predominantly
mimic this type of damage (e. g. models of inertial accelera-
tion and to a lesser extend impact acceleration) lead to
substantial diffuse injury in the absence of profound focal
damage. The goals of different models of TBI to mimic
certain features of human TBI are presented in the table.

Table. Extrapolation of human TBI certai syndroms in different models of experimental TBI

Human TBI main syndroms/features CCI CCC FPI CHI
Contusion + + + —
Subarachnoid bleeding + + + +
Subdural hematoms + + + +
Intracerebral/parenchymal hematoms + + + +
Progridient hippocampal neuronal loss + + + —
Axonal diffuse injury + — + +
Cerebral Blood Flow and Perfusion Infringements + + — —
Hypoxia Ischemia + + — —
Metabolic disorders + + + +
Blood-brain barrier breakdown + + + +
Inflammation + + + —
Edema + + + +

Severity of the TBI. The most popular classification for
human head injury is the Glasgow Coma Scale [23] that
allows to stratify admitted patients into 3 major categories
of mild (score higher than 13), moderate (score between 9
and 12), and severe TBI (score below 9). A classification
for the severity of experimental TBI has been developed
and established which divides the spectrum of experimen-
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tal TBI similar to the clinical categories in mild, moderate,
and severe.

Experimental Models of Traumatic Brain Injury

A. Fluid Percussion Brain Injury. The fluid percussion
model (FPI) of traumatic brain injury in the rodent is cur-
rently the most commonly used and well characterized
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model of TBI. Injury is produced after exposing the skull
and performing a trephination by the impact of a rapid
fluid bolus which strikes the intact dural surface and then
moves in the epidural space concentrically from the injec-
tion area leading to diffuse loading to the brain [3,17]. This
model has been subsequently used and modified over the
past decades to produce injury in a wide range of different
animal species. The fluid percussion technique to produce
TBI in the rat was first evaluated with the trephination site
placed centrally in the midline [16], was subsequently
shifted to a lateral location [ 17], and later modified for use
in the mouse. The height of the pendulum determines the
force of the fluid pressure pulse that is transmitted through
a saline filled reservoir, and variations of this height allow
reproducible modifications of the injury severity that have
led to abundant data following mild, moderate, and severe
experimental TBI employing this technique.

The fluid percussion model to mimic TBI reproduces con-
tusions as the hallmark of focal (grey matter) damage with
accompanying petechial intraparenchymal and subarach-
noid hemorrhages [3]. FPI has been associated with dif-
fuse white matter damage remote from the injury site [2],
reminiscent of human traumatic white matter injury [11].

B. Controlled Cortical Contusion/ Impact Injury. These
widely used experimental techniques to produce TBI em-
ploy arigid impactor to generate the mechanical energy to
the intact dura with the head of the animal usually kept
restrained during the delivery of the impact. Model started
with the free falling of the weight to the fixed over the
exposed cranial trephination brain tissue, described as
controlled cortical contusion (CCC) by Feeney DM [6].

Currently, the most popular method to produce this type
of injury utilizes pressurized air as the source of the me-
chanical energy for loading to the brain and is referred to
as controlled cortical impact injury (CCI). First described
in the ferret [15], and later adapted for use in the rat [4] and
mouse [22], the advantageous opportunity to control de-
formation parameters with pneumatically driven devices
(time, velocity and depth of impact) and the absence of
risk for rebound injury [15] make the CCI model superior to
devices which are driven by gravity of a free falling, guided
weight [6]. Histological evaluation in the early
posttraumatic period following CCI injury has observed
widespread cortical damage and ablation of the gray and,
to a lesser extent, the underlying white matter [12].

C. Weight Drop Closed Head Injury (CHI). After reflecting
the skull of the anesthetized animal and attaching it to the
impactor or bottom end of the trauma device, TBI is pro-
duced using the gravitational forces of a free falling or
guided weight. Both paradigms with the head placed re-
strained and unrestrained on an adjustable platform to
deliver the traumatizing impact are described in the litera-
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ture, however, the majority of investigations has been per-
formed with the head unrestrained [18]. Due to the height
and mass of the weight, injury severity can be varied over
the whole spectrum from mild to severe TBI [21]. Espe-
cially due to the surgical procedure with absence of trephi-
nation, the exact injury site can be varied and selected
based on the special objectives of the particular study.
This aspect, together with the relative short duration in-
volved with the preparation of the animal for the induction
of TBI (no trephination of the skull or fixing of protective
plates to the skull) makes this model easy and fast to use.

Combined efforts of experimental and clinical studies con-
ducted over the last decades have generated an abundant
amount of data that helped to gain some insights into the
posttraumatic sequelae following TBI. However, the full
spectrum of factors and mechanisms involved in the
posttraumatic sequelae is not fully elucidated. Although
clinical investigations have contributed to this process,
ethical issues in the clinical practice on the one, and the
unique advantages and opportunities of experimental mod-
els on the other hand, have led to the leading role of ex-
perimental investigations to further characterize and clarify
these posttraumatic changes.

New technical breakthroughs, including new immunobhis-
tochemical staining methodologies, in vivo visualization
techniques and use of transgenic animals seem to be pow-
erful tools in these efforts. But the experimental animal yet
remains the key chain in fundamental research, as well to
prove new concepts and make clinical trials successful
and safe.
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SUMMARY

CONTEMPORARY EXPERIMENTAL MODELS OF TRAU-
MATIC BRAIN INJURY

Manvelyan H.
M. Heratsi State Medical University, Yerevan, Armenia

This review article aims to bring investigators’ attention to ex-
perimental models of traumatic brain injury, widely employed
in research in western countries and almost unknown in Eastern
Europe. We describe the most successful animal models that
cause neurotrauma by applying mechanical energy to the head,
skull or dura. It attempts to provide a short compendium of the
main characteristics of each of these experimental models of TBI
in respect to main human neurotrauma features, histological find-
ings and behavioral impairment in neurologic motor and cogni-
tive function.

Key words: neurotrauma, murine experimental models.
PE3IOME

COBPEMEHHBIE 9KCHEPUMEHTAJIBHBIE MOJEJIN
YEPEITHO-MO3I'OBOM TPABMBI

Mauseassn O.M.

Epesanckuii eocyoapcmeentuvlil MeOUYUHCKUL YHUGepCUmem
um M. I'epayu, Apmenusa

Llenpro naHHO# 0030pHOIT CTaThH SBUIOCH O3HAKOMIICHHE IIN-
POKOI HAYYHOMH ayTUTOPHH C CYIIECTBYIOIIMMHU MOAEIISIMH 3KC-
MepPUMEHTAIBHO HHAYIIUPOBAHHON HEHPOTPaBMBI, yCIIEIITHO MTPH-
MEHSIEMBIMU B 3aMaHBIX CTPAHAX U MPAKTHIECKH HEN3BECTHBIMU
B Bocrounoit EBponie. Hamu naercs onrcanue Hanbosee ycren-
HO UCHOJIBb3YEMBIX MO/IENIEN YEPEITHO-MO3TOBOW TPABMBbI, OCHO-
BaHHBIX Ha MPIMEHEHUH MEXaHUIECKOTO BO3JIEHCTBH Ha YepeTl,
TBEPAYIO MO3TOBYIO 00OJIOYKY MM TOJTOBHOH MoO3T. Jlaercs
KpaTKas XapaKTepHCTHKA KaXJJ0ro METO/a B CBETE MUMHKPHHU
OCHOBHBIX IIPOSIBJICHU U€JI0BEYECKON HEHPOTPABMBI, THCTOJIO-
TMYECKHUX HAXOMOK, HEBPOIOTHYECKOT0 Ae(HIHTA 1 TIOBE/ICHIeC-
KHMX peaKLuil.
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Cryuaii uz npaxmuxu

SPONTANE HARNBLASENRUPTUREN
IM RECHTSMEDIZINISCHEN UNTERSUCHUNGSGUT

Albrecht K'., Schulz F2., Kedia G'., Breitmeier D3., Jonas U'., Tsokos M2,

!Klinik und Poliklinik for Urologie und Kinderurologie der Medizinischen Hochschule; Hannover;
’Institut for Rechtsmedizin der Universitotsklinik Hamburg-Eppendorf;
Institut for Rechtsmedizin der Medizinischen Hochschule Hannover

“Wenn es aber geschieht, dass die Blase so schwer und
so tief verletzt wird, [dass die Wunde] bis in ihren Hohl-
raum hinein [reicht], wo kein Fleisch ist, dann besteht kein
Zweifel, dass der Betroffene sterben muss.” (aus dem frh-
neuhochdeutschen)

Diese Aussage aus der ,,Cirurgia; Handwirchung der Wund-
artzney” des StrasIburger Wundarztes Hyeronimus Bruns-
chwig (1450-1512) aus dem Jahr 1487 beschrieb schon in
der Zeit der Renaissance unmissverstandlich die potenti-
elle Letalitnt von Harnblasenverletzungen [2].

In der urologischen Traumatologie sind Harnblasenrupturen
eng verknbpft mit Frakturen des kniichernen Beckens und
stumpfen Bauchtraumen, z.B. infolge von Verkehrsunfullen
oder Sterzen [8,10,26,47]. Die Mortalitat variiert dabei zwi-
schen 11-44 % [8,27]. Zudem finden sich iatrogen verursach-
te Verletzungen der Harnblase, beispielsweise im Rahmen
transurethraler Interventionen oder gynnkologisch-/urolo-
gisch offener Operationen. Die Huufigkeit dieser Verletzun-
gen richtet sich hierbei nach der Komplexitat des einzelnen
Eingriffs [48]. Im Rahmen von Gerichtssektionen erlangen zu-
satzlich Schuss-, Pfahlungs- und Stichverletzungen forensi-
sche Relevanz. Demgegensber finden sich nichttraumatische
Verletzungen der Harnblase im Sinne von Spontanrupturen
lediglich als Einzelkasuistiken in der Fachliteratur [24,34].

Anatomisch unterscheidet man den intraperitonealen (dem
Peritoneum angrenzenden Teil der Harnblase, kraniale Hin-
terwand und Blasendom) und den extraperitonealen (Vor-
derwand, kaudale Hinterwand, Seitenwinde) Anteil der
Harnblase. Abhangig vom Fellungsvolumen werden nur
die dem Peritoneum benachbarten Teile der Blase von der
Serosa des Peritoneums nberzogen. Huufig ist die Ruptur
mit AnspieSlung oder ZerreiSlung der Blase durch ein knu-
chernes Fragment des Beckens im extraperitonealen Teil
lokalisiert, wohingegen die dem Bauchfell zugewandte Seite
im Allgemeinen bei stumpfen Bauchtraumen, z.B. durch
eine plutzliche Distension durch einen Sicherheitsgurt bei
gleichzeitig gefollter Harnblase, betroffen ist. Eine Kombi-
nation beider Arten der Blasenrupturen ist in 5-10% der
Fnlle beschrieben [17,22,46,49].

Bei den Spontanrupturen handelt es sich zumeist um Zerrei-
Slungen des dem Peritoneum anliegenden Teils der Harnbla-
se. Diese treten infolge abdomineller Druckerhithungen (z.B.
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durch heftiges Erbrechen oder Kompression von auflen) im
Sinne eines ,,Bagatelltraumas” auf, ohne dass dabei immer die
Quelle des ursachlichen Traumas, z.B. ein kutanes oder sub-
kutanes Hamatom, festgestellt werden muss [23,45]. Patel et
al. berichteten sber den seltenen Fall einer spontanen extra-
peritonealen Blasenruptur bei einem 63 juhrigen Patienten mit
Zystitis [43]. Spontane intraperitoneale Rupturen wurden bei
akuter Blasenauslassobstruktion oder bei pathologischen
Vernnderungen der vesikalen Schleimhaut im Sinne von Kar-
zinomen, akuten und chronischen Zystitiden, Tuberkulose,
Blasensteinen oder Harnblasendivertikeln gefunden [16,43].
Gottlieb und Boeminghaus beschrieben diesbeznglich Detrus-
ordegenerationen nach Typhus- oder Lues-Infektion mit nach-
folgender Blasenruptur bei sbermnfligem Fpllungsvolumen
[6,18]. Des Weiteren wurden kasuistisch intraperitoneal gerich-
tete Blasenrupturen nach gynnkologischen Operationen und
Bestrahlungen sowie in einem Fall im Rahmen einer Schwan-
gerschaft publiziert [1,4,29,38,50]. Haddad et al. beschrieben
ferner die Muglichkeit von nekrotischen Blasenwandverande-
rungen nach Embolie in die Blasenwand [24].

Hnufig wird die Spontanruptur in Verbindung mit einem
chronischen Alkoholismus beschrieben [13,35,39]. Aut-
optisch festgestellte Todesursachen waren ein Herz-
Kreislaufversagen infolge einer Peritonitis, eine soge-
nannte ,,paradoxe Uramie” nach Austritt von Urin in die
freie Bauchhithle oder ein hamodynamischer Schock als
Folge eines Verblutens aus vennsen intravesikalen/-mu-
ralen Blutgefaflen [45]. Aufgrund der resorptiven Eigen-
schaften des Peritoneums ist ein Anstieg des Serumharn-
stoffs bei einer Extravasation von Urin in die freie Bauch-
hithle nachweisbar. Im Rahmen einer Obduktion sollte
deshalb die intraabdominelle Flsssigkeit auf harnpflich-
tige Substanzen (Harnstoff oder Kreatinin) untersucht
werden. Das Ausma$l der Blutung korreliert mit dem je-
weiligen Schweregrad der Verletzung und kann in vielen
Fnllen initial als Mikrohamaturie nachweisbar sein [42].
Der massive Austritt von Blut in die freie Bauchhithle
kann durch Abdeckung der Leckage durch Darmanteile
oder Teile des Omentum majus in Abhxngigkeit von der
Kurperlage vermindert werden. Von Harnblasenrupturen
aufgrund evidenter Pathologie sind die sog. idiopathi-
schen Zerreislungen abzugrenzen. Hierbei finden sich
ursachlich keine pradisponierenden Faktoren oder exter-
nen Einflesse. In der Literatur sind diesbeznglich Patien-
ten mit Blasenentleerungssturungen, renaler Azotamie

17



oder Azidose erwahnt [13,51]. Die nachfolgende tabella-
rische Auflistung zeigt eine Literatursbersicht sber die
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Thematik der ,,spontanen Harnblasenruptur” und deren
Ursachen aus dem Publikationszeitraum 2000-2005 (tab.).

Table.

Autoren, Jahr Patientenzahl

Ursache der Ruptur

Stein et al., 2005, [52] 1

Perforiertes kongenitales Blasendivertikel

Yoshinaga et al., 2005, [56] Blasenkarzinom
Wandabwa et al., 2004, [55] ,,Wochenbett"
Lynn et al., 2003, [35] Alkoholintoxikation

Baseman et al., 2003, [4]

Zustand nach Radiatio

Kojima et al., 2003, [31]

Perforierte infizierte Urachuszyste

Maruschke et al., 2003, [37]

Perforierte infizierte Urachuszyste

U (U VNN (NN NN [N U

Jayathillake et al., 2002, [28] Blasenkarzinom

Ueda et al., 2002, [54] Kasuistik: 1 Review: 122 Metastasiertes Prostatakarzinom

Fujihara et al., 2002, [14] 1 Blasenkarzinom

Amano et al., 2002, [1] 4 Gynikologische Voroperationen und Radiatio (3 Félle)

vor Jahren

Kravchick et al., 2001, [32] | Urethrale Blutkoagel ngch Zystoskopie,
Blasenkarzinom

Basavaraj et al., 2001, [3] 1 Zustand nach Radiatio 5 Jahre zuvor

Nishimura et al., 2000, [40] 1 Uteruskarzinom, Radiatio 3 Jahre zuvor

Kaneko et al., 2000, [29]

Kasuistik: 1 Review: 10

Zustand nach Hysterektomie und Radiatio, dreimalige
Rupturen nach zweimaliger konservativer Therapie

Kasuistiken. Fall 1. Im Rahmen der amtsarztlichen Kremato-
riumsleichenschau vor Einmscherung wurde durch den un-
tersuchenden Rechtsmediziner die Leiche eines 74jmhrigen
Mannes zurbckgehalten, da ein Zusammenhang zwischen den
kurz vor dem Tod durchgefphrten mrztlichen BehandlungsmafI-
nahmen und der in der Todesbescheinigung aufgefshrten To-
desursache nicht sicher ausgeschlossen werden konnte.

Zehn Monate vor dem Tod des Mannes wurde eine anteri-
ore Rektumresektion bei diagnostiziertem Adenokarzinom
(pT2 pNO MO, G1-2) mit anschlieSlender Radiochemothera-
pie durchgefshrt. Aufgrund progredienter, katheterpflichti-
ger-Blasenentleerungsstiirungen erfolgte zehn Tage vor dem
Tode des Patienten die stationare Aufnahme in einem peri-
pheren Krankenhaus zur elektiven transurethralen Resekti-
on der Prostata (TUR-P), bei der 86 g periurethrales Gewebe
reseziert wurde. Am achten postoperativen Tag trat ein Ab-
fall des Hmmoglobinwertes (6,5 g/dl) bei zunehmender All-
gemeinzustandsverschlechterung des Patienten auf. Bei der
sofortigen endoskopischen Kontrolle zeigten sich blutende
arterielle GefnfIstempfe im Bereich der Prostataloge, welche
elektrokoaguliert wurden. Zudem wurde eine Harnblasen-
tamponade mit etwa zwei Litern Blut diagnostiziert, welche
ausgespblt werden konnte. Bei der nachfolgenden sono-
graphischen Kontrolle wurde freie abdominale Flessigkeit
festgestellt, aufgrund welcher eine Laparatomie durchge-
fehrt wurde. Bei der chirurgischen Inspektion zeigte sich
eine intraperitoneale Ruptur der Harnblase im Bereich des
Daches. Trotz postoperativer intensivimedizinischer Behand-
lung kam es im weiteren klinischen Verlauf zum septischen
Multiorganversagen. Der Patient verstarb zwilf Tage nach
der TUR-P bzw. vier Tage nach den Sekundareingriffen.
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Sektionsbefunde (auszugsweise). Es zeigte sich ein regel-
rechter Operationssitus. Neben dem in der Harnblase be-
findlichen koagulierten Blut fanden sich zahlreiche 0,4-1,4
cm messende oberflachliche, z.T. mit Blutkoageln versehe-
ne quer- und langsgestellte Schleimhautdefekte ohne Per-
foration der Blasenwand (Abb. 1). In Korrespondenz zum
Operationssitus zeigte sich ein chirurgisch versorgter De-
fekt im Bereich des intraperitoneal gelegenen Harnblasen-
daches sowie narbig imponierendes Gewebe in der ausre-
sezierten Prostataloge. Es bestanden Zeichen einer Perito-
nitis mit fibrinms belegten und subserns prominent gefm -
gezeichneten Denndarmanteilen sowie etwa 300 ml fibri-
nise Flessigkeit in der Bauchhithle. Makrokopische An-
zeichen einer Sepsis waren ein Hirnidem, Schockorgane
sowie eine erweichte Milzpulpa. Kein Nachweis eines Kar-
zinomrezidivs im Dickdarm.

E#,-rf L o il 5
Abb. 1. Obduktion: Eryffnete Harnblase mit homorrhagi-
schen Schleimhautdefekten und Blutkoageln
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Histologie der Harnblase (auszugsweise). In der angren-
zenden Umgebung des chirurgisch versorgten Wandde-
fektes der Blase fand sich eine frische Einblutung mit ge-
ringer leukozytarer Demarkierung. Bei ausgedsnntem Uro-
thel, welches im Randbereich der Rupturstelle nekrotisch
imponierte, fanden sich oberflachliche Fibrinauflagerun-
gen und multiple, auf die Schleimhaut begrenzte Hamor-
rhagien mit nekrotischem Epithel ohne lokale Hinweise fbr
Entzendungen, Neoplasien, Gefnflvernnderungen oder
Strahlenschaden in der Harnblasenwand (Abb. 2).

nung der dilatierten Harnblase imponierte eine etwa 6x6
cm messende unterblutete Perforation der Harnblasenhin-
terwand am bbergang zum Dach, welche in der Peripherie
von einigen Satellitenverletzungen, welche nur die Schleim-
hautoberflache betrafen, umgeben war. Eine dieser kleine-
ren Begleitverletzungen durchsetzte ebenfalls die gesam-
te Harnblasenwand (Abb. 3). Die Urethra war an allen Pas-
sagen unverletzt. Neben schocktypischen Organbefunden
z.B. an den Nieren zeigte sich eine Steatosis hepatis sowie
kalkspritzerartige Fettgewebsnekrosen im Pankreas.

Abb. 2. Histologie der Harnblasenschleimhaut: Vollston-
dig die Harnblasenwand durchsetzende frischere Wand-
einblutung (Rupturstelle) mit leukozytorer Demarkati-
on, nekrotischem Epithel und fibrinysen Auflagerungen
(HE; Originalvergryferung 10:1)

Todesursache. Nach dem Ergebnis der Obduktion verstarb
der Mann im septischen Multiorganversagen infolge ei-
ner Peritonitis nach Harnblasenruptur.

Fall 2. Ein unbekleideter, 33 johriger Mann wurde sitzend in
einer Blutlache, an einen Heizkmrper gelehnt, tot in seiner
verwahrlosten Wohnung aufgefunden. Einige Zeit zuvor
seien lautstarke Streitereien nach Aussagen von Nachbarn
wahrgenommen worden. Der Mann hatte seit Imngerer Zeit
aufgrund familiarer Probleme vermehrt Alkohol getrunken.
Im Schlafzimmer wurden Handschellen gefunden, wobei ein
Sexualdelikt, mmglicherweise verursacht durch fremde Hand,
zunachst nicht sicher ausgeschlossen werden konnte.

Sektionsbefunde (auszugsweise). Bei der musleren Leichen-
besichtigung fielen eine schwache Ausbildung der Livo-
res sowie eine Blasse der sichtbaren Schleimhmute auf. An
unterschiedlichen Kurperstellen, u.a. sber knmchernen
Widerlagern, fanden sich z.T. flxchenhafte Hnmatome und
Abscherfungen. Im Bereich der Fossa navicularis und am
Penisschaft waren angetrocknete Blutantragungen ohne
Nachweis einer quslerlich sichtbaren genitalen Verletzung
erkennbar. Nach Ernffnung der Bauchhmthle zeigte sich flps-
siges und geronnenes Blut im kleinen Becken. Bei weiterer
Praparation stellten sich Blutkoagel an der Blasenhinter-
wand am bbergang zum Harnblasendach dar. Nach Ermft-
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Abb. 3. Obduktion: a) Perforation der Harnblase in situ
mit Austritt flossigen Blutes in das kleine Becken (Pfeil)
sowie einer mit einem Blutkoagel gedeckten Perforation
(*). b) Exenterierte Harnblase nach Entfernung des Ko-
agels. Ausgedehnte Wandruptur nebst mehreren Satelli-
tenverletzungen (Pfeile)

Histologie der Harnblase (auszugsweise). Ausgedehnte
Einblutungen in die Zellagen des Urothels, Submukosa
sowie Detrusor ohne Hinweis auf einen entzendlichen oder
tumormsen Prozess. Kein Nachweis wundheilungstypi-
scher Entzendungszellen.

Laborchemische Untersuchungen. Die Analyse der Blut-
probe auf die Alkoholkonzentration ergab einen Wert von
4,08 %o, die Untersuchung auf Harnstoff i.S. 12,4 mmol/l
(Ref.: 3,3-6,7 mmol/l). Die toxikologische Untersuchung auf
andere bewusstseinstrebende Stoffe wie Drogen oder
Medikamente war negativ.
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Todesursache. Der Mann verstarb an einem schockbeding-
ten Herz-/Kreislaufversagen basierend auf einem hohen
Blutverlust (Volumenmangelschock) nach innen und auflen
auf dem Boden von mindestens zwei wanddurchsetzen-
den intraperitonealen Harnblasenrupturen. Des Weiteren
fanden sich pathomorphologische Anzeichen fer einen
chronischen Alkoholmissbrauch. Bei negativem Nachweis-
versuch eisenspeichernder Makrophagen in der Blasen-
wand sprach der Gesamtbefund dafer, dass die Verletzun-
gen der Harnblase in einem engen zeitlichen Zusammen-
hang zum Todeseintritt entstanden sind und allenfalls nur
wenige Stunden vberlebt wurden.

Fall 3. Eine 56jnhrige ,,trockene” Alkoholikerin, welche je-
doch einige Tage vor ihrem Tod erneut Alkohol trank, wurde
in den Vormittagsstunden auf dem FuSlboden liegend von
ihrem Ehemann tot aufgefunden. Viele umgeworfene Gegen-
stande in der Wohnung boten den Angaben des Eheman-
nes zufolge ein bekanntes Bild alkoholassoziierter Ausfalls-
erscheinungen seiner Frau. Ein Hinweis auf ein Fremdver-
schulden lag nach den polizeilichen Ermittlungen nicht vor.

Sektionsbefunde (auszugsweise). Im Bereich der dorsokra-
nialen Harnblasenwand fand sich eine kruftig unterblutete
Zerreiflung, der Rupturrand erschien thrombosiert (Abb. 4).
Kein Nachweis pathologischer Wandveranderungen; un-
auffnllige Urethra. In der freien Bauchhihle stellte sich ca.
850 ml grau-braun-ritlicher urmmisch riechender Inhalt mit
Anzeichen einer fibrintisen Peritonitis dar. Neben einer Ste-
atosis hepatis fanden sich zudem ein Lungenndem, ein Ul-
cus duodeni sowie eine Rechtsherzdilatation. Des Weiteren
zeigten sich an mehreren Lokalisationen des Kiirpers Hama-
tome sowie unterblutete Rippenfrakturen.

Abb. 4 Formalin fixiertes Obduktionsproparat: Unterblu-
tete Harnblasenruptur in der dorsokranialen Hinterwand

Histologie der Harnblase (auszugsweise). Massiv unter-
blutete Rupturstelle in der Harnblasenwand mit granulo-
zytnren Wundreaktionen und Gerinnungsthromben ohne
weiteren pathologischen Befund in der Harnblasenwand.

Laborchemische Untersuchungen. Blutalkoholkonzentra-
tion: 0,73 %eo
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Todesursache. Todesursnchlich war ein toxisches Herz-
kreislaufversagen bei Peritonitis, Denndarmileus und be-
ginnender Urnmie. Aufgrund der Leichenerscheinungen
sowie der pathologisch-anatomischen Feststellungen
konnte von einem Zeitintervall zwischen Entstehung der
Ruptur und Todeseintritt von etwa 10-14 Stunden ausge-
gangen werden. Die Kurperhmmatome und Rippenfraktu-
ren waren basierend auf den histologischen Untersuchun-
gen erst nach der Harnblasenruptur in einer vermutlich
durch den abdominellen Befund ausgelusten Zustands-
verschlechterung der Frau entstanden.

Das pathomorphologische Bild einer spontanen Harnbla-
senruptur mit den letalen Folgen einer Sepsis, Urnmie oder
eines hamorrhagischen Schocks stellt eine seltene Diag-
nose im rechtsmedizinischen Untersuchungsgut dar. So
fanden sich im Hannoverschen und Hamburger Institut
jeweils lediglich 3 Fnlle in den vergangenen 10 Jahren.
Spontane (nicht traumatische) Rupturen der Harnblase sind
nahezu ausschlieSllich im Bereich der dem Peritoneum be-
nachbarten Anteile lokalisiert, wiahrend extraperitoneale
Rupturen in der Regel als Traumafolge z.B. als Anspie-
Slungsverletzungen im Rahmen von Beckenfrakturen diag-
nostiziert werden [45,49]. In allen drei Fnllen konnten pra-
disponierende Faktoren wie eine Zystitis, Tumor, Diverti-
kel oder Bestrahlungsfolgen (Fall 1) durch die feingeweb-
liche Untersuchung ebenso wie ein unmittelbares Fremd-
verschulden ausgeschlossen werden.

Die typische Zerreissungstelle bei der spontanen Harn-
blasenruptur - sowohl in der Literatur beschrieben, als auch
in den drei referierten Fallen diagnostiziert - ist das vom
Peritoneum bedeckte Dach bzw. die Hinterwand der Harn-
blase, welches bei einem erhithten Frllungsvolumen des
Organs einen locus minoris resistentiae darstellt. Bartels
beschrieb bei insgesamt 504 Frllen von Harnblasenverlet-
zungen unterschiedlicher [tiologie die Richtung, welche
die Risse einnehmen. Er fand keine GesetzmuSligkeit, viel-
mehr orientiere sich die Spaltungsrichtung an den verschie-
densten Zrgen der in der Harnblasenwand verlaufenden
Muskelbsndel. [2]. Im Jahr 1923 beschrieb Katzenstein,
dass eine Harnblasenruptur nur an einer Stelle miglich
sei, welche nicht direkt von Muskulatur bedeckt ist, wie
beispielsweise nach einer stattgehabten Operation oder
einer chronischen Dilatation des Organs [30]. Im gleichen
Jahr beschrieb Geisinger die bevorzugte Rupturlokalisati-
on an der dorsokranialen Harnblasenwand, da hier das
Organ nur vom Peritoneum bzw. Darm bedeckt ist und nicht
von Knochen oder Muskulatur [15].

bber histologisch nachgewiesene morphologische Degene-
rationen des Detrusors im Bereich der Rupturstelle berichtete
Lehmann [33]. Cass beschrieb anhand seiner Beobachtun-
gen bei 164 Blasenrupturen, dass in den allermeisten Fullen
eine horizontale Risslinie am Harnblasendom nachweisbar ist
[8]. Zu Beginn des 20. Jahrhunderts bezeichneten Burkhardt
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und Polano die spontanen Harnblasenrupturen als unvollstan-
dige ZerreiSlungen, da auch nur einzelne Gewebsschichten des
Hohlorgans betroffen sein kinnen. In Versuchen zum Nach-
weis der Elastizittsgrenze der Blasenwand konnte nachgewie-
sen werden, dass zunchst die Schleimhaut, anschlieSlend die
Muskelschicht und zuletzt die Tunica serosa zerreislt [7].

In klinischen Studien wurde ferner sber eine Kombination
von intra- und extraperitonealen Rupturlokalisationen be-
richtet [9,47]. Im eigenen Sektionsgut fand sich diesbezbg-
lich der Fall einer traumatischen Ruptur bei prall uringefsll-
ter Harnblase einer 45 jnhrigen Alkoholikerin mit einem nach-
weisbaren sturzbedingten suprasymphysaren Weichteilha-
matom ohne Beckenfraktur. Im Rahmen der gerichtlichen
Obduktion konnten multiple vesikale Schleimhauteinrisse,
zumeist in der Vorderwand und dem Blasenboden, aber auch
am Blasendach, welche bis in die Detrusormuskulatur reich-
ten, nachgewiesen werden. Keine dieser Lusionen perfo-
rierte jedoch die Blasenwand vollstandig. In experimentel-
len Untersuchungen konnten Peters und Corriere eine spon-
tane Blasenruptur, die ebenfalls am Blasendom auftrat, bei
einem intravesikalen Druck von mehr als 300 cmH20 auslu-
sen [11,44]. Hinsichtlich des Falles einer spontanen Harn-
blasenruptur bei einer 53jnhrigen, psychisch auffnlligen Frau
mit initialer Harnretention beschrieben Grise et al. als Auslu-
ser eine ,,low bladder compliance”, da aufgrund des unpro-
portionalen Druckanstiegs wahrend der Fellphase die Rup-
tur der Blasenwand begpnstigt wird [21]. Auch die Abnah-
me der Blasenwanddicke bei zunehmendem Frllungsvolu-
men und abnehmender Elastizitat kann die Gefahr einer Harn-
blasenzerreiflung begpnstigen [41]. Die Wandverdsnnung
der prall gefvllten Blase resultiert aus einem Auseinander-
drangen der Muskelbsndel des Detrusor, wobei sich das
bbergangsepithel der vesikalen Schleimhaut von bis zu 10
Schichten auf 2-5 Schichten reduziert. Tammela et al. sahen
histologisch bei einer bberdehnung der Harnblase, korres-
pondierend zu den Befundmustern unserer Falle, fokale oder
diffuse submukiise Hamorrhagien [53].

Harnblasenrupturen in Verbindung mit transurethralen
Resektionen der Prostata finden sich als iatrogene Verlet-
zungen, i.S. von Perforationen oder als seltene Einzelkasu-
istiken in Form z.B. von ,,Blasenexplosionen” nach Insuf-
flation von Luft und Wasserstoff [12,25]. Der Fall einer
spontanen Harnblasenruptur nach transurethral-operati-
ver Prostatabehandlung findet sich in der Fachliteratur
bisher hingegen nicht.

Als ein wiederholt in der Literatur aufgefshrter Faktor,
welcher die spontane Harnblasenruptur begenstigen soll
und in den Fallen 2 und 3 dieser Abhandlung dargestellt
ist, findet sich der chronische Alkoholkonsum
[34,35,36,39,51]. Schon im Jahr 1909 muflerte der Ratheno-
wer Kreisarzt Gottschalk dass: ... Zerreissungen der Harn-
blase meist betrunkene Individuen mit gefvliter Blase
betreffen.” [19]. Als pathophysiologisches Korrelat wer-
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den die Hyposensibilitnt des Alkoholisierten beznglich des
Blasenfbllungsvolumen bei gleichzeitigem Anstieg des
intravesikalen Druckes bedingt durch eine forcierte Diure-
se (Hemmung des antidiuretischen Hormons) und der
miiglicherweise begleitenden rupturinduzierenden Baga-
tellverletzungen durch den Wegfall kurpereigener Schutz-
und Abwehrreflexe diskutiert. Eine zusatzliche Komplikati-
onsmuglichkeit besteht in der potentiellen Gefahr der al-
koholbedingten bbelkeit mit dem damit verbundenen An-
stieg des intraabdominalen Druckes beim Erbrechen
[20,39,45]. Lunetta publizierte sechs Fxlle isolierter Harn-
blasenrupturen infolge stumpfer abdominaler Minimaltrau-
men. In symtlichen Fallen lag anamnestisch eine chroni-
sche Alkoholerkrankung vor, welche jeweils durch die bei
der Obduktion erhobenen Organbefunde (Steatosis hepa-
tis, chronische Pankreatitis etc.) bestatigt werden konnte
[34]. Bennett und Delrio berichteten sber den Tod eines 18
jmhrigen alkoholisierten Mannes mit dem autoptischen Bild
einer intraperitonealen Harnblasenruptur, bei dem im Rah-
men einer toxikologischen Zusatzuntersuchung auch
Methamphetaminmetaboliten nachgewiesen werden konn-
ten. Dieser Befund warf die Diskussion sber einen zustz-
lichen temporaren Verschluss des Blasenhalses aufgrund
des 6-sympathomimetischen Effektes als weiteren begbns-
tigenden Faktor fbr eine Blasenruptur auf[5].

Fazit for die Praxis: Die nicht-traumatische, spontane
Harnblasenruptur stellt sowohl im rechtsmedizinischen
Untersuchungsgut als auch in der Klinik eine Raritxt dar.
Die Gesamtheit wiederkehrender pathomorphologischer
und anamnestischer Charakteristika wie die typische Rup-
turlokalisation an der Harnblasenhinterwand bzw. dem -
dach sowie der chronische Alkoholismus liefern zum ei-
nen fbr den Kliniker Hinweise fbr eine mugliche Freher-
kennung und Therapie der Verletzung, zum anderen aus
rechtsmedizinischer Sicht eine wertvolle Hilfestellung fer
die forensische Begutachtung vornehmlich bezsglich der
Fragestellung oder dem Ausschluss eines Fremdverschul-
dens. Fer den klinisch tatigen Urologen mag die Darstel-
lung des ersten Falles (TUR-P — Blasentamponade — letale
Harnblasenruptur) von besonderem Interesse sein, da es
sich in seinem Kausalzusammenhang um einen Todesfall
nach einer alltaglichen urologischen Operation handelt.
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SUMMARY

SPONTANEOUS RUPTURES OF THE URINARY BLAD-
DER IN THE ROUTINE FORENSIC EXAMINATION

Albrecht K'., Schulz F%., Kedia G'., Breitmeier D?., Jo-
nas U'., Tsokos M2,

'Hannover Medical Institute, Department of Urology;
’Hamburg-Eppendorf University, Institute of Forensic me-
dicine; ’Hannover Medical Institute, Institute of Forensic
medicine

This article analyses three cases of death following a spontane-
ous rupture of the urinary bladder. One case is based on an
extensive tamponade of the bladder eight days after a transure-
thral resection of the prostate gland. Two other cases of death
by spontaneous rupture resulted from increased alcohol con-

sumption. The paper presents an overview of pathomorpholo-
gical findings such as the typical intraperitoneal rupture locali-
sation at the posterior wall of the urinary bladder or bladder
dome and the subsequent diagnosed causes of death. In addition
predisposing (anamnestic) influencing factors such as chronic
alcoholism are highlighted and their relevance for the clinical
urologist and the forensic pathologist are discussed.

Key words: urinary bladder, spontaneous rupture, hematuria,
transurethral resection of the prostate, TURP, tamponade, bleed
to death, peritonitis.

PE3IOME

CIIOHTAHHBIE PYIITYPBI MOUYEBOT'O ITY3LIPS B
MPAKTUKE CYJIEBHOI MEJULITHBI

Aawopext K'., Ilyabu @2, Kexus I''., Bpaurmaiiep 1.,
Homnac Y'., Ilokoc M2

'"Meouyunckuii uncmumym [ annogepa, omoeneHue ypoiocuu,
Tepmanus; *Yuusepcumem Iambype-Onnendop, uncmumym
cyoebnot meduyunvt, epmanus; *Hucmumym cydebuoi
meouyunvl, Meouyuncxuii Uncmumym I'annosepa, I'epmanus

B pabote 06cyxaaroTcs TpH Cirydast IETaIbHOTO HCX0/1a TTOCTIe
CIIOHTAHHOW PYNTYphl MOYEBOTO My3bIps. B mepBom ciryuae
CMEpTh HACTyNHJIA B pe3ylbTaTe OOMMPHONW TaMIOHAIBI
MOUYEBOTO My3BIPsA MOCIE TPAHCYPETPAaIbHON PE3eKINH
MpoCTaThl HA BOCBMOM MOCTONEPAIMOHHBIN JeHb. B nByXx
JIPYTHX CIIydasX PyNTypa MOYEBOTO Iy3bIps Oblia CBs3aHA
C MOBBIIIEHHBIM MOTpebaeHneM ankoroius. [Ipoanan3npoBans!
MaToMopoNOrHIecKre NPU3HAKN KaK TUMHYHBIE MHTPA-
TIePUTOHEATbHBIE TOKATH3ALIH TOPAKEHN 3aHEH CTeHKN HITH
KPBIIIBl MOYEBOTO My3BIPsI, TAK U MPHUNHBEI cMepTH. Kpome
TOTO0, 00CYKJAI0TCS CIOCOOCTBYIONME (aHAMHECTHYECKHUE),
BIUSIOMHNE (PaKTOPHI, TAKUE KaK XPOHUIECKHUI aTKOTOJIN3M.

Peyenzenm: oeticmes. unen AMH I pysuu,
npog. JI.I' Manazaose

Hayunas nybnuxayus

CPABHUTEJIbBHAA OHEHKA KOHOHEHTPAIIUU AHTHOKCHJIAHTOB
(BUTAMMUHBI A, C, E, B-KAPOTHUH) B IIJIABME KPOBHU BOJIBHbIX
JTOBPOKAYECTBEHHOW I'MINEPIIIASUEN IMPEJICTATEJIbHOM
KEJIE3bI U 3IO0POBBIX MY KUYNH

Muenymaze M.I., llnomBuam T.U.

Tounucckuii cocyoapcmeenibiii MEOUYUHCKUL YHUGEPCUMEm, UHCIUMYM NOCAEOUNIOMHO20
MEOUYUHCKO20 00pA308aHUsL U HENPEPbIEHO20 NPOPECCUOHANLHOO PA3GUMUS

AHTHOKCH/IaHTBI HEUTPAITU3YIOT U 00€3BPEIKUBAIOT JICH-
CTBHE CBOOOTHBIX PaIMKAJIOB B OPraHU3Me, BBUJLY UETO U

© GMN

MOJTyYMJIN Ha3BaHue “MycopinkoB-scavengers” [8]. CBo-
0O/IHBIC PATUKAIIBI - PCAKTUBHBIC COCAMHCHHSI, KOTOPHIC
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00pa3yroTCs B X0J1€ OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
MIPOIIECCOB, MPOUCXO/IAIINX B KieTke. Hanbonee pacmpo-
CTpaHEHHBIMH MPE/ICTABUTEIISIMU CBOOOIHBIX PaHKaIOB
SBJIAOTCS cynepokcuaanuon (O,), okuck azora (NO) u
MIPOAYKTHI NEPEKUCHOTO OKUCIIEHUS JKUPHBIX Kuciort [10].

BricTpoe 1 6ecKOHTPOIFHOE HAKOTIICHHE CBOOOIHBIX pa-
JIMKAJIOB B KJIETKE MOXKET CTaTh MPEITOCHUIKOM MHOTHX TS~
JKENEHIINX 3a00JIEBaHUH - CEPICYHO-COCYIUCTHIX (MHCYIIBT,
nH(}apKT MHOKap/a, aTepPOCKIIEPO3), HEBPOJIOTHYECKHX (00-
Je3Hb Anblreiimepa, [TapkrHCcOHa), OHKOJIOTHYECKHX, YPO-
sorundeckux. OKCHAAIMOHHBIHN CTpecc, BRI3BAHHBIH CBOOOI-
HBIMH Pa/IMKaJIaMH, BIIUSIET Ha TEUCHUE Pa3INIHBIX (H3HO-
JIOTMYECKUX TPOLIECCOB: CTaApeHNE, OEPEMEHHOCTb, PObI
u nepuo Jaktamuu [7,12].

EcrectBeHHO, B KIIETKE JOJDKEH CYIIIECTBOBATH MEXaHM3M, 00ec-
MIEYMBAOIINI 3AIIIUTY KJIETKH OT BPEHOIO BO3/ICUCTBHS CBO-
OO/THBIX paIKaIOB. DHIOTeHHAsl aHTHOKCHJIAHTHAS CHCTEMA 1
SIBITSIETCS TIOZI00HBIM MEXaHM3MOM (CYTIEpOKCHIICMYTa3a, TITy-
TaTHOHIIEPOKCU 1a3a, KaTasa3a, Ny TaTHOHPETyKTa3a v IPyTHe)
[11]. Kpome 5HIOreHHBIX aHTHOKCHJIAHTOB, B 0OpPHOE C MOBBI-
IIEHHOM POTYKITUEH CBOOOTHBIX Pa IMKAJIOB, PEKOMEHITYETCS
TaKoKe MpHeM HK30TeHHbBIX aHTHOKCHIaHTHBIX IpernapaToB. B
HacTosiiee BpeMs B OOJBIINHCTBE CITy4aeB Ha3HAYAIOTCSI BbI-
COKHE JI03bI aHTHOKCHJIAHTOB, KaK C JIeUeOHOI, TaK ¥ PEBEH-
THBHOM 11e71610. CUUTATOT, YTO METaI03bI TAKUX AaHTHOKCHAH-
TOB, Kak BuTaMuHbl E 1 C, KapOoTHHON/IBI, 3aIIUIIAIOT Opra-
HI3M OT BBIIIICyKa3aHHBIX XpOHUYECKHX 3aboneBanwii [6,9,15].

K omnoit n3 Takux 0one3Hei MOKHO OTHECTH T0OpOoKade-
CTBCHHYIO THNEPIUIA3UI0 MPEACTATEIBHON KEIe3bl
(AI'TDXK), xotopas pa3BuBaetcs y 25% mysxauH rocine 40-a
JIeT, a BhImie 60-1 JIeT IPOSIBIIAET ceOsl TAKUMHE KITMHUYECKH-
Mu popmamu, uTo B 30% cirydaeB TpeOyeT XUpyprudecko-
ro BMemaresnbera. Kpome Toro, o ceit AeHb He 10 KOHLA
u3ydensl atuosiorus U narorenes AI'TDK, uto, B cBoto oue-
penb, OCTIOKHSIET JIeUeHIE U MPODMITaKTUKY OOJIC3HN.

Lenbio Mccne0BaHMs SBUIIOCH YCTAHOBICHUE BIMSHUS
AHTHOKCH/IAHTOB Ha Pa3BUTHE T0OPOKaIECTBEHHON THITE-
TUTA3UH TIPE/ICTATETbHOMN JKEJIE3HBI.

MEJUIJUHCKNE HOBOCTH I'PY3UN
LSISHNZILM LSFIRNGO6(M) OSLEI6N)

Marepuan u metonbl. 3a nepuon 2003-2006 rr. Hamu 00-
cienoBanbl 111 myxunn. OCHOBHYIO rpymiy obciesye-
MBIX MY>KYHMH COCTaBUII 71 mainueHt B Bo3pacte oT 65 10 81
rojia, KOTOPBIM KIMHUYEeCKH ycTaHoBieH quaruo3 I TDK.

I KoHTpONBHYIO rpymTy cocTaBuiIn 10 MpaKTHYECKH 3710~
POBBIX MOJIOJBIX MY>K4YHUH B Bo3pacTe oT 20 10 35 ner,
IT xoHTpONBHY!O rpymmy - 30 My»4HH B Bo3pacte oT 60 10
80 ser, 6e3 kiHUuecknx npusHakos JITTIK.

Juarno3 AI'TDK ycranaBnuBaicsi ¢ ydeToM aHaMHe3a U
MEXKIYHAapOJHOTO MHJEKCAa CHUMITOMOB TPOCTATHI
(IPSS). bonsHBIM IPOBOANIIH UCCIIEOBAaHIE KOHIICHTPA-
I[UU CTICIH(UYECKOTO aHTHIeHA MTPEICTaTeIbHOM XKee-
361 (ITK) B uitazme kposu (IICA); pexraiabHOe oOcieio-
BaHUE; XOCKOITUIO C HCIT0JIb30BaHueM amnmnapara Toshiba
CorVision SSA 330A; obcnemoBanu mouku, oobem [10K,
OCTaTOYHYI0 MOYY U MPOBOJIUIN YPOPIOYyMETPUICCKOE
obcrenoBaHue.

My>K41HaM pa3HbIX BO3PACTHBIX IPYTII UCCIIEJOBATIH KOH-
LEHTPALUIO 3HAOT€HHBIX aHTHOKCUIAHTHOB B IJIa3Me KPO-
Bu (ButamuHbl A, C, E, OeTa-KapoTHH) /IS yCTAHOBJICHUS
ux Bo3MoxHOU ponu B passutuu JI'TDK. Onpenenenue
KOHIIeHTpaluu BuTaMuHa C B Ij1a3Me KpOBU NIPOU3BOAU-
JIOCh METO/IOM TUTpalyy B Moaudukarmu [Tymxunoit H.H.
[15], a konnenTpanyuu ButamuHoB E, A u 6era-kaporuna -
JKUJKUM Xpomarorpadom Beicokoro nasienust (HPLC) co-
TJIACHO OITMCAaHHOMY B IUTEparype metoxy [13,14].

Pe3yabTaThl 1 UX 00cyxIeHne. CpeaHuii BO3pacT OOIBHBIX
OCHOBHOM TpyTmsl cocTaBm 70,2+6,2 rona, IPSS, B cpeaemM
-22,8+5,6, Mmacca IDK - 88,3+10,9¢cm?, TICA - 4,7+0,19ur/Mi1
(tabmmma 1). BorsHBIM 3TO TPYTITHL B TIa3Me KPOBH OIIpe-
JeIISUTN KOHIIGHTPALINIO SHJOTCHHBIX aHTHOKCHIAHTOB, KO-
TOpbIe cocTaBmwiy: BUTaMuH E - 10,7+2,8 mkr/m, ButamuH C -
3,2+0,8 MKr/71, BUTaMuH A - 374,4+2 4 MKr/71, B-KapoTHH -
0,51+0,06 Mxr/11 (Tabnma 1). B kauecTBe COMyTCTBYFOITIX
3a00JIeBaHUI y HUX YCTaHOBIICHBI: HILIEMHYECKasi 00JIe3Hb
cepama (UBC) -22, runepronnueckas 601e3Hs - 16, caxap-
HBIN muader -18, OpoHxmansHas actMma -17, XpoHHIeCKHi
TaCTPHT -2, XOJCIMCTHT -2, TIaX0Basi TphhKa -3.

Tabnuya 1. Pesynomamor ucciedosanus IPSS, maccet npocmamot u IICA no epynnam

'pynnsi Bo3Bpacr, (J1eT) IPSS Macca npocrarsl, (Tp.) MCA, (ur/ma)
ocHOBHas n=71 70,2+6,2 22,8+5,6 88,3+10,9 4,7+0,19
I xouTponpHas n=10 28,6+4,5 0 23,3+4.4 -
11 xouTponbsHas n=30 66,1+4,5 5,8+2,4 44.2+7 4 2,2+0,04

151 onpenieneHnst HopMaibHbIX KOHIIEHTPALMM SHJOT€HHBIX
AHTUOKCHIAaHTOB B IIa3Me KpoBU obcmeaoBanu 10 mpak-
THYECKH 30POBBIX MOJIOBIX MY)KIHH, KOTOPBIE COCTABUIIN
I xoHTpOMBHYIO TpyTITY. He0OXOMMMBIM KPHTEPHEM BKITIO-
YEHWs B ATy TPYTITY OBLTO OTCYTCTBHE KITMHUYECKUX U JTa00-
PATOPHBIX CHMIITOMOB, XapaKTEePHBIX 151 MH(DEKIINOHHBIX
3a00JIeBaHMIT MOUYETIONIOBOH CHCTeMBI. ETMHCTBEHHOM TpH-
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YHHOH NOCTYIICHUS 9TUX MY>KYHH B yPOJIOTHYECKYIO KIIH-
HHKY ObLT HHMO3, TT0 IOBOY Yero BCEM MalleHTaM IIPOH3-
BEJICHO XUPYPIrUUecKoe JIeUCHNE: IUPKYMIIN3HS O] MECT-
HOM aHecTe3neit. O0re KITMHAKO-Ta00paTOpHBIC JTaHHBIC
yKa3aHHBIX [TAMEHTOB IIpeicTaBieHsl B Taduue 1. Cpex-
HUH Bo3pacT coctaBmi 28,6+4,5 net, 00beM MpOCTaTHI -
23,344 4 1p., IPSS nmpaxTiaecku paBHSIICS HYIIO.
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B I xoHTpONBHO# rpynIe B MIa3Me KPOBU KOHIIEHTPAIIUS
Butamuna E cocraBuna 16,1+0,3 Mkr/k; Butamuna C -
4,9+0,6 MKr/11, BuTaMUHA A - 567,9+£57 4 MKT/K, OeTa-Kapo-
tuHa - 0,86+0,08 Mkr/m (Tabmuia 2), 4T0 COOTBETCTBYET
JIaHHBIM, IIPUBEICHHBIM B iuTeparype. Bo I koHTpobHOM
rpymniie 6e3 kimandeckux npuznaxos ' TDK cpenauii Bo3-
pact coctaBui 66,1+0,61 roaa, IPSS, B cpeanem - 5,8+2,42,
Macca ITX - 44,2+7,4 cm?, TICA - 2,24+0,04 ur/mi. Ouu 06-

paTWIKCh B KIIMHUKY IO MTOBOy rujporene (18), octporo
smiaummuta (6) n napagdumosa (6). B kadectse commyTcTByo-
mmx 3a0oneBanuii y Hux ycranosnensl: UBC (18), runepro-
HHUYecKast 0071e3Hb (6), caxapHbli 1uadeT (6), XpOHUUECKUi
xoneructut (4). B nmazme KpoBU KOHIIEHT Pl QHTHOKCH-
JAaHTOB cocTaBuian: BuTamuua E - 13,6£1,1 Mxr/i, BuTamu-
Ha C - 4,240,8 mr/it; BuTamuna A - 563,8+85,9 mxr/11, 3-kapo-
TuHa - 0,86+0,08 MKr/11 (TabsIIIA 2).

Tabnuya 2. Konyenmpayusi aHmuoKcUOaHmMos 8 nidaame Kposu no epynnam

I'pynnsl Burt. E Mkr/a Bur. C Mxr/a Bur. A Mkr/a B-kapoTHH MKI/J
ocHOBHasg n=71 10,7£2,8 3,2+0,8 374,4£2.4 0,51+0,06
I xoHTposBHAS =10 16,1£0,3 4,9+0,6 567,9+£57.4 0,86++0,08
II koHTpOIBHAS N=30 13,6£1,1 4,2+0,8 563,8+85,9 0,68+0,09

[Mony4yeHnubie B 00€UX KOHTPOJBHBIX TPYIIax IaHHBIC
9HJIOTEHHBIX aHTHOKCUIaHTOB (BuTamunbl E,A,C, B-kapo-
THH) U Macchl [10K, ObUTH CONOCTABIICHBI JUISI BBISIBICHUS
KOPPEJISILIUU METOJIOM CTaHAaPTHOTO CTATUCTUYECKOTO PET-
PECCUBHOTO aHAIH3a.

B tabnure 3 mokazaHa B3anMOCBSI3b MEXY YPOBHSIMH BU-
TaMHHOB-aHTHOKCH/IAHTOB B TJIa3Me KPOBHU MY>KUHUH KOHT-

ponbHOU rpymbl. Kak BUAHO U3 TaOIUIIbI, KOTMYECTBO dH-
JIOTEHHBIX AHTHOKCHJIAHTOB B IJIa3M€ KPOBH C BO3PACTOM
nocreneHHo noumxaercs (Buramut C - 14,2%, Butamun A
- 0,75%, Buramut E - 15,1%, B-kaporun- 20%). Cornacuo
JUTEPATYPHBIM JaHHBIM, TOJILKO BUTAMUH A OCTaeTCs B
OpraHu3Me B HOPMaJIbHBIX KOHIIEHTPAIUSIX, B YACHOCTH,
HAXOJIUTCS B TICUCHHU B BUJIC MAJIMUJIATA, YTO U 00YCIIOBIIHU-
BAET, [10- BUJUMOMY, €r0 HOPMAJIbHYIO KOHI[EHTPAIIHIO.

Tabnuya 3. Cpasnenue pezyromamog I u II konmponvHwix epynn

CooTHolIeHne JaHHBIX
BuramuHbl I'pynsi CpenHee 3HAYCHHE
KOHTPOJbHBIX IPyNI
I KoHTpOJIBHAS 4,9+0,6 o
C 11 koHTpOIBHAS 4,24+0,8 14%
I koHTpONBHAS 567,9+57,4 o
A 11 koHTpOJIBHAS 563,8+85,9 0,75%
I KoHTpOJIbHAS 16,1£0,3 N
E 11 KOHTpOJIbHAS 13,1+1,01 15,1%
I xoHTpOSIBHAS 0,86+0,08 o
B-rapotun II koHTpOIBHAS 0,68+0,09 20%

p<0,05

Ha crnenyronieM srare cpaBHUBAJIMCh JJAHHBIE OCHOBHOW 1
I xoHTpONBHOI rpymIT. Kak BUIHO 13 TaOMMIIB! 4, IPH MTPO-
ABJIEeHNM KIMHUUeckux cummnromoB I TDK, xoHnieHTpamu

9HJIOTCHHBIX aHTHOKCH/IAHTOB B ILJIa3Me KPOBH elie Ooee
nonmkarores: Butamul C - Ha 23,17%, BuTamMun A - Ha
33,59%, Butamus E - Ha 21,44%, B-kapotud - Ha 25,74%.

Tabnuya 4. Cpasnenue pe3yibmamos 0CHOBHOLL U 8MOPOL KOHMPOTIbHOU epynn

CooTHOLIIEHHE TAHHBIX
Buramunbl I'pynnsl Cpennee 3HaUYeHHE
KOHTPOJIbHBIX TPYIII
II koHTpONBHAs 4,2+0,8
2 23,29
¢ OCHOBHas 3,2+0,83 3,2%
II koHTpONBHAs 563,8+85,9
A 2 2 0,
OcHOBHas 374,4+72.4 33,6%
IT koHTpONBLHAS 13,6+1,01 N
E OCHOBHAs 10,7+2,8 21.4%
II koHTpONBHAs 0,68+0,09
B- 2 2 25,79
KapoTHH OCHOBHas 0,51£0,06 37%
p<0,05

Ha cnenyroniem sramne cpaBHUBAJIMCH JAHHBIE OCHOBHOW U
TIepBOI KOHTPONBHOH rpymit. Kak BUIHO 13 TaOIUIIET 5, KOH-
LEHTPANH YHIOTCHHBIX BUTAMUHOB-aHTHOKCHIAHTOB B
TUTa3Me KPOBH TTOXKIIIBIX MY>KYMH, UMEIOIINX MPU3HAKH

© GMN

HAI'TDK 1o cpaBHEHHUIO ¢ MOJIOJIBIMH, PAKTUYECKH 3]10-
POBBIMH MYKYWHAMHU CHU3HINCH U COCTABUIIN: BUTAMUH
C —34,7%, ButamuH A - 34%, sutamun E -33,5%, B-kapo-
TuH - 40,7%, COOTBETCTBEHHO.

25



MEJUIJUHCKNE HOBOCTH I'PY3UN
LSISHNZILM LSFIRNGO6(M) OSLEI6N)

Tabnuya 5. Cpasnenue pe3yibmamos 0CHOBHOU U Nep8oll KOHMPOIbHOU SPYNN

CooTHoOIIEHHE TaHHBIX
BuramuHbl I'pynnsi Cpennee 3HaYeHUE
KOHTPOJbHBIX TPy
C I xoHTpOSIBHAS 4,9+0,7 34.7%
OCHOBHas 3,24+0,8
I xoHTpOSIBHAS 567,9+57,5
A > : 349
OCHOBHas 374,4+72 .4 o
I xoHTpOSIBHAS 16,1£0,3 o
E OCHOBHas 10,7+£2.8 33,5%
I xoHTpOSIBHAS 0,86+0,08 o
B-xaporin oCHOBHAs 0,5120,06 40.7%

p<0,01

Kaxk BHIHO U3 pe3y/IbTaToB Halllero HCCIIeI0BaHMs, KOHIICH-
TpaLysi SHIOTEHHBIX BUTAMUHOB-aHTHOKCH/IAHTOB, KOTOPBIE
COCTaBIISIIOT OCHOBHOE 3B€HO aHTHOKCHJIAHTHOM 3aIlIUTHI C
BO3PacTOM MOCTENIEHHO CHIKAETCSI, YTO OCOOCHHO 3aMeT-
Ho nipu pa3sutun I TDK. M3BecTHO, 4TO B MaTOreHe3e TOro
WJIM MHOTO 3a00JIeBaHMs BEAYILYIO POJIb UTPArOT Mpoliec-
CBI, MPOUCXO/ISIINE B KICTOYHOH cpejie U B KICTOYHOM
MeMmoOpaHne [2,3]. B reHe3e moBpekACHUS KICTOYHON MEM-
OpaHbI OCHOBHOE MECTO 3aHUMAET N30BITOUHOE HAKOTLIIe-
HUE CBOOOJTHBIX paJIMKaJIOB KHCIOPO/a U ITPOJIYyKTOB Tepe-
KHCHOT'O OKHCIJICHHS JIMMUI0B. Takue cuTyalny BO3HUKa-
0T ITPY THITOBUTAMHHO3€, THIIOKCHH, CTPECCOBBIX CUTYa-
LIUSX, B CTAPOCTH. B 9THX ciyyasix qodaBieHre TPUPOTHBIX
WJIN MICKYCCTBEHHBIX aHTHOKCH/IAHTOB TIOBBIIIAET CII0CO0-
HOCTh OpraHH3Ma POTUBOCTOSITH IPOYKTaM MEPEKHCHO-
ro okucieHus munuaos [ 1,4].

W3BecTHO TakKe, 4TO Kax/Iast KJIISTKa OpraHn3Ma, B 4aCTHO-
cru, kiaetku [ DK HaxomsiTes 1o BO3AeHCTBHEM MYIIBTHIOP-
MOHAJIBHBIX U JIPYTHX OMOJIOTMUECKN aKTUBHBIX (DAaKTOPOB,
KOTOPBIE BOCIIPHHUMAIOTCS CTICIM(PUUSCKIMH peLienTopa-
MU, pacroyioKEHHBIMU B MeMOpaHax kieTku. [TogooHoe
BO3/ICHCTBHUE OCYIIECTBIISICTCS IIOCPEACTBOM KPOBEHOCHOM
CHCTEMBI (TECTOCTEPOH, ACTPOTEHBI, IHAOKPUHHBIE ITOJTHU-
TIENITH]IBI ), TApaKPUHHBIE CUTHAJIBI HIYT U3 COCEJHUX Opra-
HOB (anuaepmuueckuii paxrop pocra EGF, ocHoBHO# dak-
Top pocta Gpudbpodnactos B-FGF u ap.), HHTpakpUHHbIE
(hakTOpBI BO3/ICHCTBYIOT Ha TE YK€ KIIETKH, B KOTOPBIX OHH BBIPa-
OarteiBaroTcs (Tpanchopmupyroriii pakrop pocra TGF-o, un-
rubutop Tpancdopmupyromiero pakropa pocra TGF-f u
Jp.), HEWPOKPUHHBIE (PaKTOPBI BBIJIEIISIOTCS HEpBaMu (ce-
POTOHHH, HOpEMHE(PPHUH, AlIETHIXOJHH). [lelicTBHe Bcex
sTHX (akropos Ha kieTku [IDK mpoucxoaut nocpenctsom
6uomemOpan. Hapymenune ¢pynkunn ounomemOpan, B
CBOIO O4Yepe/ib, IPUBOUT K HAPYIICHUIO POCTa M HOPMallb-
Horo Merabonu3ma kietok I1DK, uro, B KoHEUHOM HTOTE,
MOJKET IBUThCSI OJJHOM U3 mpuuuH pazsutust AT TEK.

Kak rmoxasasnu pe3ynbTraThl HCCIIEA0BAHUS, TTOKIIIBIM MYXK-
YHUHAM PEKOMEH]IyeTCs MEePUOTNUECKUIl KOHTPOJIb 3a CO-
JepsKkaHueM anTrokcuanToB (Butamutos E, A, C, B-kapo-
THH) B IJ1a3Me KpoBH. [Tpn oOHapy>KeHNN MOHWKEHHS UX
KOHIIEHTPALIUH C IEIIbI0 MPOQHIAKTHKHN CIIETyeT IIPHHHU-
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Marh iy, Goraryto suramutamu A, E, C, B-kaporurom
WM BUTAMUHHBIH KOMIUTEKC /15 TPEAOTBPAILEHNUS pa3BU-
tust JITTIK m npyrux cepbesnbix 3adoneBanuii. [1pu noss-
JICHUY NepBhIX KnHu4Yeckux npusHakos I TDK, B koHCcep-
BaTHBHOE JieueHHE (a{peHOOIOKATOPBI, HHTHOUTOPHI S0~
penykTassl, GUTOTEpANeBTUYECKUE CPEICTBA U JIp. ) I1eJIe-
c000pa3HO BKIII0YATh M aHTHOKCHIAaHTHBIE BUTAMUHEL. [1o-
Jlaraem, 4To Takas TAKTHKa HOBBICUT (P PEKTHUBHOCTS Jieye-
Hus. Ilocne omepaTHBHOro BMeEIIATEIbCTBA MO MOBOAY
JTUTIXK st 6osee 6J1aronpusTHOTO TCUCHUS peadmiInTa-
IIHOHHOT'0 IEpHOJia TAKXKe JKeJIATeIbHO NIPOBEICHUE aHTH-
OKCHJIaHTHOH Teparnuu.
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SUMMARY

INFLUENCE OF ANTIOXIDANTS ON THE DEVELOP-
MENT OF BENIGN PROSTATIC HYPERPLASIA

Mchedlidze M., Shioshvili T.

Tbilisi State Medical University, Institute of Postgraduate Medi-
cal Education and Continuous Professional Development, Tbili-
si, Georgia

The main objectives of the study was the evaluation of concen-
tration of endogenous antioxidants (Vitamins E, A, C and Beta-
carotene) in the blood plasma of elderly men and to determine
their roles in the development of benign prostatic hyperplasia.

There were carried out investigations in 110 men during 2003-
2006 in the Urological Clinic of the Tbilisi State Medical Acad-
emy. 71 patient entered into the main group (65-81 years old),
who were diagnosed for benign prostate hyperplasia. The con-
trol group included 30 men (60-80 years old) who did not suffer
from the typical signs of benign prostatic hyperplasia. Besides,
to evaluate normal levels of endogenous antioxidants (Vitamins
E, A, C and Beta-carotene) concentration in the blood plasma
additionally were studied young practically healthy 10 persons
(20-35 years old), they compiled the second control group. Our
study showed that endogenous antioxidants concentration re-
duces in the blood plasma with the age, this reduction becomes
more obvious with the clinical detection of prostate benign hy-
perplasia. It is recommended for elderly patients to control pe-
riodically the endogenous antioxidants level (Vitamins A, C, E
and Beta-carotene) in the blood plasma and in the case of chang-
es to get food enriched with vitamins or combined vitamins prep-
arations. This will be accomplice factor for the prophylactic of
benign prostatic hyperplasia. This will be prophylactic activity
during the conservative treatment process (by o-adrenoceptor

© GMN

blocking drugs, phytotherapy medicines, 5 a-reductase inhibi-
tors and others). Inclusion of vitamins complexes which con-
tains antioxidants is necessary. Prescription of antioxidants com-
plex after the operative treatment will accelerate the healing pro-
cess and reduce the rehabilitation period.

Key words: antioxidants, benign prostatic hyperplasia, vita-
mins.

PE3IOME

CPABHUTEJIbHASI OHEHKA KOHIEHTPALIUU AHTH-
OKCUJAHTOB (BUTAMUHBI A, C, E, B~-KAPOTHUH) B
IUIABME KPOBHU BOJIbHBIX IOBPOKAYECTBEHHOM
TUIEPILIABMEN HPEICTATEJBHOM XKEJIE3bI U
310POBbBIX MY KUUH

Muennuaze M.I., IlnomBuian T.A.

Tounucckuii eocyoapcmeeHuvlll MeOUYUHCKUL YHUSepcument,
UHCIUNYM NOCIEOUNIOMHO20 MEOUYUHCKO20 0DPA308AHUSA U He-
NPEpPbIBHO20 NPOPECCUOHATLHOLO PA3BUMUSL

Jlns n3ydeHnst KOHIEHTPAIUH HAO0T€HHBIX aHTHOKCHUIAHTOB B
T1a3Me KPOBBI MOXKHIIBIX MY>KIHH U OTIPEJENeHHUs UX POIU B
pa3BUTHH JOOPOKAYECTBEHHON TUMEPIIa3Hy MPpeaCcTaTeIbHOI
sxkenessl (AT'TDK) B 2003-2006 rr. 6b1710 MPOBEIEHO HCCIEA0-
Banue 111-u myxuuH. OCHOBHYIO rpyIy coctaBui 71 60ib-
HOI1 B Bo3pacte 65-81 rona ¢ nuarnozom JAI'TIK. s ompene-
JIeHUs] HOPMaTbHON KOHIIEHTPAIUH SHAOTCHHBIX AaHTHOKCHIaH-
TOB B IUIa3M€ KPOBBI HAMM H3Yy4eHBI Takxke 10 MOTOABIX Mpak-
TUYECKH 37I0POBBIX MYKYHH B Bo3pacTe 20-35 set, KoTopbie
cocraBmwin | koHTponbHyto rpynmy. Il KoOHTponbHYIO rpynmy
cocraBmin 30 MmyxuuH B Bozpacte 60-80 et 6e3 KITMHUYECKUX
cumntomoB JAI'TDK. Ilomydennsie pe3ynasrarsl 06Ut 00pado-
TaHBl Ha IEPCOHATBHOM KOMIIBIOTEPE C TOMOIIHIO METO/A Ba-
pHANMOHHON cTaTHCTHKH. Kak mokasanm pe3ynbTaTsl HCCIEN0-
BaHMSA, HOKUIIBIM MY)KYMHaM PEKOMEHIYETCSl MePHOINIECKUH
KOHTPOJb 3a COJiep)KaHNeM aHTHOKCHIAHTOB (BUTaMHHOB E, A,
C, B-kapotuH) B ria3me KpoBu. [1pu 0OHAPYKEHUHU TIOHMKEHHS
HX KOHIIEHTPAIUH C [EIbI0 MPO(QUIAKTHKY ClIeAyeT TPHHUMATh
nuty, 6oraryro Burtamuaamu A, E, C, B-kapoTHHOM WITH BHTA-
MUHHBII KOMITIEKC A mpenorspamenns passutus AITDK u
JPYTHX CePhe3HbIX 3a001eBaHui. [Ipy MOsSBICHNH TEPBHIX KIIH-
Huuecknx npusHakoB JI'TDK, B koHcepBaTHBHOE NeueHue (aa-
PeHOOIOKATOPBI, HHTHOUTOPBI SCL-peIyKTasbl, pUTOTEpaneBTH-
YEeCKHE CPEICTBA U JIP.) IEIecO00pa3HO BKIIOYATh H AHTHOKCH-
JaHTHBIE BUTaMUHBL. [lonaraem, 9To Takast TAKTHKA MOBBICUT (-
(exTuBHOCTH NeueHus. [locne onepaTHBHOrO BMENIaTENbCTBA
o ooy AI'TIK nist Gonee 6maronpusTHOTO TeUeHUs peadbu-
JUTAIMOHHOTO MEPHO0/1a TAKKE JKeNaTeNbHO TPOBEICHNE aHTH-
OKCHJIAHTHOM Tepamnuu.

Peyenzenm: oeticmes. unen AMH I pysuu,
npog. JI.I' Manazaose
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Hayunas nybauxayus

ESTIMATE THE PERITONEAL INSULIN ABSORPTION
IN DIABETIC PATIENTS ON PERITONEAL DIALYSIS

Pantsulaia T., Chokhonelidze 1., Lomitashvili T.

Al Culukidze National Center of Urology, Tbilisi State Medical Academy,
department of endocrinology; D. Tatishviil Medical Centre

Diabetic nephropathy is the most common cause of end-
stage renal disease. Among the different methods of dia-
lytic therapy, the technique increasingly used to treat ure-
mic diabetic patients has been continuous ambulatory peri-
toneal dialysis (CAPD) [4].

Several studies have demonstrated that the intraperito-
neal administration of insulin can restore the glucose con-
trol to near normal values, better than those obtained with
conventional therapy [5].

Good control of blood glucose obtains both with intensive
conventional insulin therapy and with intraperitoneal insulin
administration. Both methods of delivering insulin resulted in
hyperinsulinemia, but subcutaneous insulin therapy led to
significantly higher serum insulin levels. It is likely that rigor-
ous glicemic control achieved by subcutaneous intensive
insulin administration needs greater plasma insulin concen-
tration for adequate liver insulinisation [3]. With the intraperi-
toneal route insulin preferentially enters the hepatic porta
venous circulation determining higher insulin levels as in the
physiological endogenous glucose-stimulated insulin secre-
tion, and decreases endogenous glucose production avoid-
ing peripheral hyperinsulinemia [8]. This is especially impor-
tant because the circulating insulin is directly correlated with
the risk of arteriosclerosis [2].

Intraperitoneally administered insulin is absorbed more
rapidly and evenly than subcutaneously administered in-
sulin. It passes directly into the portal vein system. From
the liver, it influences glucose and lipid metabolism [8].

In peritoneal dialysis with the addition of insulin to the
dialysis fluid solution, insulin is absorbed continuously
during the entire dwell time. Major fluctuations in blood
glucose values occur after subcutaneous insulin adminis-
tration, caused by different rates of degradation of insulin
after leaving subcutaneous tissues, which depend on the
depth and position of injection, physical exertion, and re-
gional blood flow. These fluctuations can be minimized
with intraperitoneal administration [8].

Diabetic patients with renal failure treated by continuous
ambulatory peritoneal dialysis seem ideal candidates for in-
traperitoneal insulin administration. Clinical results with this
method of glucose control appear superior to subcutane-
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ous injections, although usually higher daily insulin doses
are needed than those given by the subcutaneous route.

Peritoneal insulin absorption in an insulin-pump (nondialy-
sis) setting is extremely poor, less than 7% being absorbed
[1]. This suggests that exposure to a large peritoneal surface
area is important for optimum absorption. By contrast, anoth-
er report describes the opposite, namely that more insulin is
absorbed when there is no fluid in the abdomen [6].

Transperitoneal insulin concentration gradient and absorp-
tive surface area are major factors for determining insulin
absorption. Small changes in the temperature of infused
dialysate, theoretically, could increase insulin absorption
across the peritoneum from increased peritoneal blood flow,
although no supporting evidence for this exists. The
strength of dialysate glucose has no effect on insulin ab-
sorption. Obese diabetics may have a very large amount
of IP fat, which could interfere with absorption. In this
respect, omental adipocytes have the ability to bind and
degrade insulin. Advanced atherosclerosis in diabetic pa-
tients might impair splanchnic blood flow, and according-
ly increase insulin absorption.

Factors affecting this insulin absorption are unclear, but
membrane transport characteristics could be important.

During peritonitis, when membrane characteristics change
to high transport status, peritoneal insulin requirements
fall, suggesting that insulin peritoneal transport is related
to membrane transport status.

Higher insulin requirements with the intraperitoneal deliv-
ery, compared to subcutaneous administration, during
CAPD might be due to several factors: hepatic insulin deg-
radation as in physiological circumstances; incomplete
peritoneal absorption of insulin, which is concentracion
and time-dependent; possible intraperitoneal degradation
of insulin by insulinase enzymes; degradation within omen-
tal adipocites; and adsorption of insulin to the surface of
fluid containers and connecting tubes.

Materials and methods. We have studied 10 diabetic (3
female, 7 male) patients on peritoneal dialysis (CAPD) reg-
istered in Al. Culukidze National Centre of Urology. Their
mean age was 42,8+14,0; duration of diabetes 13-34 years
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(mean 21,5+1,85 years); 24-hour insulin requirements was
14-56U (mean 34,9+5,9U); and mean HbA 1¢ was 7,44+ 0,5%.
No patient had had peritonitis in the previous 2 month and
had no temperature.

Peritoneal membrane solute transport in peritoneal dialysis
(PD) patients is assessed by the peritoneal equilibration
test (PET), which measures the ratio of creatinine in the
dialysate to plasma after a standardized 4-h dwell (D/Pc).
Patients then are classified as high (H), high-average (HA),
low-average (LA), or low (L) transporters on the basis of
this result [8]. In our study we have patients with H, HA and
LA membrane transport status. The patient’s dose of Ac-
trapid was injected into plastic bags. Dialysate insulin was
analyzed using the enzyme-linked immunosorbent assay
(ELISA) (DakoCitomation. Denmark ) before and after test.

Results and their discussion. Variation in peritoneal insulin
absorption was observed (mean of 90,34%+6,65%). There
was relationship between transport status and percent peri-
toneal insulin absorption (LA-95,8%+1,3%; H-99,7%; p=0,011).
Positive correlation we also have given between insulin ab-
sorbed and insulin dose. Absorption was low in those pa-
tients which had small amount of dialysate insulin (insulin
dosed-93,6%+0,1%; insulin doseT-99,2% + 0,6%; p<0,001).

Our results have shown that insulin absorption was high in
those patients whose blood glucose was low (glu<125mg/dI-
99,1%+0,1%; glu>125mg/dl 97,7%+ 0,8%; p=0,025).As it
turned out, in insulin absorption important role plays in-
fused volume of dialysate. Insulin absorption was high,
when infused volume was less (Volume¢—99,0%i0,6%; vol-
umeT-95 ,8%=+1,2%; p=0,043). In spite of, these difference
aren’t great, the practical value they already have.

We could not find correlation of insulin absorbed with obese
and with dislipidemia. There was no difference between in-
sulin absorption in patients with normal and high BMI (body
mass index), but this data is statistically unreliable (p=0,77).
We have receive same results with dislipidemia (p=0,59).

Because, the factors controlling insulin peritoneal absorp-
tion are poorly understood, our aim was to find these factors,
and provide for treatment of diabetics on peritoneal dialysis.

In summary, peritoneal insulin absorption, as it was ex-
pected, is related with membrane transport status. It is
also associated with dose, blood glucose level and infused
volume of dialysate. These facts is very important for dia-
betic patients, who are on peritoneal dialysis, for good
control of blood glucose level.
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SUMMARY

ESTIMATE THE INSULIN ABSORPTION IN DIABETIC
PATIENTS ON PERITONEAL DIALYSIS

Pantsulaia T., Chokhonelidze 1., Lomitashvili T.

Al. Culukidze National Center of Urology, Thilisi State Med-
ical Academy, department of endocrinology,; D. Tatishviil
Medical Centre

Good control of blood glucose obtains both with subcutaneus
and with intraperitoneal insulin administration.

Intraperitoneally administered insulin is absorbed more rapidly
and evenly than subcutaneously administered insulin. It passes
directly into the portal vein system. But insulin requirement in
peritoneal insulin administration is higher then in subcutaneous.

Factors affecting this insulin absorption are unclear, and our aim
was to find the relationship of insulin absorption with the pa-
rameters, which theoretically might be play role in insulin ab-
sorption process.

10 diabetic patients on peritoneal dialysis were studied. Trans-
port status was determined by a standard 4-hour peritoneal equil-
ibration test (PET). Dialysate insulin was analyzed using the
enzyme-linked immunosorbent assay (ELISA).

As it was expected, intraperitoneal insulin absorption is related
with membrane transport status, glicemia, infusion volume of di-
alysate and insulin dose. According to our results obese and dislip-
idemia are not important factors in insulin absorption process.

Key words: peritoneal dialysis, membrane transport status, in-
sulin absorption.
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PE3IOME

OLHEHKA ABCOPBIIMU UHCYJIMHA Y IMABETUKOB,
HAXOAINUXCSA HA MTEPUTOHEAJIBHOM JJMUAJIM3E

MMannynauna T.U., Yoxonenuaze U.T., Jomuramsuan T.B.

Hayuonanvuwiii yenmp yponoeuu um. An. Lynykuoze; Tounuc-
CKas 20Cy0apCcmeeHHas MeOuyUHcKas axademus, xageopa sH-
Odoxpunonoeuu;, Meouyunckui yenmp /. Tamuweunu

Ka4ecTBeHHBIH KOHTPOJIb ITUKEMUH Y T1a0ETHKOB JI0CTUTACT-
Csl KaK MOJIKOYKHBIM, TaK H MHTPAIIEPUTOHEAIbHBIM BBEJICHUEM
uHcynMHa. IHTpanepuTOHeaaIbHOe BBEICHHE HHCYJINHA UMEET
BBICOKHH (pu3nonmorunyeckul 3G peKr, monagact B KpoBb ye-

MEJUIJUHCKNE HOBOCTH I'PY3UN
LSISHNZILM LSFIRNGO6(M) OSLEI6N)

pe3 MopTalbHYI0 BEHO3HYIO CHCTEMY, OJIHAKO MOTPEOHOCTD B
MHCYJIHHE [P 9TOM NOBbIIIaeTcs. DaKTOPBI, IPUHUMAIOIIHE
ydacTue B mpouecce abcopOuuu HHCYINHA, 10 KOHIA HE yCTa-
HOBJICHBI. L{eN1bI0 nccieIoBaHus SBUIIOCH OlIpeieNieHHe (hakTo-
POB, KOTOpbIE yUaCTBYIOT B a0copOImMy HHCYIMHA Yepe3 Opro-
HINHY.

ITonyuyeHHBIE TaHHBIE YKA3BIBAIOT, YTO B ITpolecce abcopOrun
MHCYJIHA 3HAYUMYIO POJIb UTPAIOT THIT TPAHCIIOPTA OPIOLINHBL,
71032 MHCYJIMHA, ITTHKEMHUS M KOJIMYECTBO rann3ara. I1o Haumm
JTAaHHBIM, O’)KUPEHHE 1 JUCITUIMHAEMUS 0c000i ponu B abcopOnunu
WHCYJINHA HE BBITOJIHSIOT.

Peyenzenm: oeticmes. unen AMH [ 'pysuu,
npog. JI.I Manazaose

Hayunas nybonuxayus

B3AMMOCBSA3b JUCOYHKIUU ATOBUIHOM KEJIE3bI
U JU®DPY3HOU MACTOIIATUHA Y KEHIIUH

Mapaanenmsuiau K.I., Hemcanze I.I'., MerpeBesu /1.C., Pounumsumu T.JI.

Hayuonanvnoiii yenmp onkonoeuu um. npogh. A.I' I'samuuasa;
DHookpunno-memaboruyeckuti yenmp um. B. Heepuenu

Macrormatus, Kak CaMOCTOSITENIbHOE 3a00JICBaHNE, BIIEPBBIC
ornucana emie B Hagase XX Beka. [ Ipy 5ToM ycTaHOBIEHO, UTO
B TIOIYJISIINY YKEHIIWH JaHHAs TTATOJIOTHSI TUArHOCTHPYETCS
B 30-40% ciryuaes, ¢ koM 3aboneBaeMocTH B 40-45-1eTHeM
Bo3pacTe [3]. OnHaKo JUIIB 32 TIOCTICAHNE ABA IECSTHICTHS,
OIHMPAsICh HAa KIIMHUYECKHE HAOMIOACHNS, IPHIIUIH K 3aKJTIO-
YECHUIO, 9TO Ha (JOHE MACTOIIATHH, TIPH €€ HEKOTOPBIX (hop-
Max, MOXKET Pa3BUTHCS paKk MOJOUHOH xkemne3sl (PMIK) [2].

KnnangyecknMu HaOMIONECHUSAMH YCTaHOBIICHO, YTO PHUCK
Bo3HMKHOBeHHI PMXK y skeHIINH B Bo3pacTe cBBIIIE 45-1
JIeT IOBBIIIAaeTCs B 2,6 pasa B ClTydae HATMINSA MacTOTIATHH
C THUINEPIUIa3MeH MOJIOYHBIX MPOTOKOB M KCTaMH U B 6 pa3
— IIPY aTUIIMYHBIX U3MEHEHUAX [7]. JlaHHbIE KIIMHUKO-TTa-
00pPaTOPHBIX U SKCHIEPUMEHTAIBHBIX NCCIIETOBAHNI CBH-
JETEILCTBYIOT O MOJMTOPMOHAIBHOM BO3/ACHCTBUH Ha
MOPPODYHKITHOHATBHOE COCTOSTHIE TApEHXUMEI U CTPO-
MBI MOJIOYHO xkeTe3sl (MIK), 9To 3aTpyaHseT MOHYIO Xa-
PaKTEpUCTHKY 3THONATOTEHE3a ITPOIIECCOB, IIPOTEKAIOIIIX
B kesieze. HecMOTpst Ha 3TO, yCTAaHOBJIEHO, YTO OJTHUM M3
OCHOBHBIX TOPMOHAJILHBIX TPOMOTOPOB MAaCTONATHH SIB-
nseTcs aucOarance 3CTPOreHOB B MTPOTecTepoHa, 0COOCH-
HO — aedunut mocnexnero [1,2]. UmeroTcs Takxke cBee-
HUS 00 y9acTHH B YHOMSHYTBIX MPOIIECCaxX aHPOTCHOB,
WHCYITUHA, IPOJIAaKTHHA ¥ THPEOUIHBIX TOPMOHOB [2,8].

PazHOpedrBbI IMTEpaTypHBIE CBEICHHS O POJIN (DYHKIIMOHAb-
HOTO cTaTryca IuToBrIHOM skeness! (11DK) B pasBuTrim MacTo-
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natu. [1o TaHHBIM OTHUX aBTOPOB, HAJIMYME TUITO(YHKIINH
X B 3,8 paza MOBBIIITAET PUCK Pa3BUTHSA MacTonmaTuw [ 1].
Hpyrue aBropel oT™MeuaroT ycuienue akrusHocTH LLDK pu
JIOOpOKaYEeCTBEHHBIX 3a00ICBAHIAX MOJIOYHBIX JKelie3 [6] n
rrmodyakmn LLDK mpr 3mokade cTReHHBIX 3200I1eBAHMSX TPY-
1 [2,4,5]. T1o TaHHBIM HEKOTOPBIX HCCIIeIoBaTenei, y 28% 6orb-
HBIX MAaCTOIIaTHEH B ITUTOBHUIHOM JKeJie3€ BEISIBITIOTCS TH(D-
¢by3sbIe 1 ANQDY3HO-Y3MOBBIE TOpaKeHHs, a Y 24% - y3110-
BBIE 00PA30BAHMSL, UTO €IIIE Pa3 HATIIAAHO CBUICTEIBCTBYET O
HaJIMYUH B3aMMOCBSI3H MEXKIY MOPAKCHUEM IIUTOBUIHOM
JKerie3bl 1 Mactonatrei [1,2]. OmHako, MeXaHU3MBI B3aUMO-
CBsI3U MEK Ty I Py3HOI MacTomaTre! 1 (PYHKIIHOHATBHBIM
cocrosiHueM LIDK o celi 1eHb NpakTHYeCKH HE U3yUYEHBI .

LleJbt0 TAaHHOTO MCCIIEIOBAHM SIBUJIOCH OIPE/ICIICHUE BHYT-
peHHel B3aMMOCBSI3H MEXy (YHKIHOHAIBHBIM COCTOS-
HHEM IIUTOBUIHOH JKeJIe3bl H YaCTOTOH BOSHUKHOBEHUS
g dy3HOH MacTOIaTHH.

MarepuaJj u metoasbl. [l pemienus 3Toi 3a1aud HaMH
obcnemoBans! 90 sxeHwH B Bo3pacte 23-40, 40-50 1 BbIme
50-u 51€eT, y KOTOPBIX B CHIBOPOTKE KPOBH ONPEIEIISUTH YPO-
BeHb cBOOOmHOTO THpOoKcHHA (FT4), THpeocTumymnupyto-
mero ropmona (TSH), THTpeI aHTHTEN K THpEOTIepOKCHIa-
3€, MUKPOCOMAJIBHBIM (DPaKIMsIM THPEOIIUTOB U THPEO-
00YIMHY C WCHONB30BAHNEM JTA0OPATOPHBIX HMMYHO-
(bepMeHTHBIX MeTO10B. [IpUMEHSAIICH MaTbIIATOPHOE U
yaeTpasBykoBoe (Y3W) uccrnegoBanus MUTOBUIHON 1 MO-
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JIOUHBIX JKEJIE3, a TPU HEOOXOTUMOCTH, MOP(OIOrUIECKOe
UCCIIEIOBAHUE Y3IIOBBIX 00pa30BaHMIA MOJIOYHBIX JKETIE3.
JlanHbIe ompoca MaueHTOK: [IUTEILHOCTD 3a00JIeBaHUs
[IATOBUIHOM JKEJIe3bl U IPOBOIMBIIIEECS JICUCHHE, HATU-
YHe HaCJEeJICTBEHHON OTATOIICHHOCTH 3a00JeBaHUIMHU
K u MK, Bo3pacT HACTYIJIEHHs MEHAPXE, HATHUHE Me-
HOTIAy3bl, KOJIUIECTBO POIOB, POIAOIKUTEILHOCTh TPY/I-
HOTO KOPMJICHHS, KOJIMYSCTBO aDOPTOB, KaJIOOBI HA MO-
JIOYHBIE KeJIe3bI (00J1b, HAOYXaHHE) B CBSI3H C MCHCTPYajlb-
HBIM I[MKJIOM - BHOCHJTUCH B CIICI[HATIBHY IO AHKETY.

[onyuennsie pe3ynbrarbl 00padaThIBaINCh C TPUMEHEHH-
€M COBPEMEHHBIX MaTEeMaTHKO-CTaTUCTUUECKUX METOIOB C
ucrionp3oBanueM nporpamMmel SPSS v. 11 (BeIOpaHHBIH
ypoBeHb focToBepHocTH p<0,05).

Pe3yabTaTsl 1 ux oocyxaeHue. /s 6osee 00bEKTUBHOTO
NPE/ICTaBICHHS MOTyUYSHHBIX PE3YJIBTAaTOB BCE MAI[MEHTKH
(90 sxenumH) ObUIM pa3/ieseHbl HA JIBE TpyIbL: [ rpymmy
cocTaBWIIHN 47 )KSHIINH, Y KOTOPBIX 110 PE3yJIbTaTtaM KINHHU-
KO-WHCTPYMEHTAJILHOTO MCCIIeI0BaHMsI ObLIa BBISBIICHA T1a-
TOJIOTHSI IIUTOBUAHOM skene3sl; 11 rpynmy cocraBunm 43
JKEHIIMHBI, Y KOTOPBIX SIBHBIX PU3HAKOB 3a00s1eBanui [1[DK
HE YCTaHOBJICHO.

Kopotko oxapakrepusyem gannbie o coctostuiu LK y xen-
e [ rpynner (¢ Hanmmurem Tupeonarun): 0ovem LK me-
Hee 12 cm? BoisiBrieH y 5-u (10,6%) skeHimH, B uHTEpBae 12-
18 cm® — y 22-x (46,8%), cBbitire 18 cm® —y 19-u (40,4%)
skeHIwH | rpymmer. OHO0# 60pHON OBLTa BRITIOTHEHA TH-
peommkToMus. Y 43-x (95,6% ) >KSHIITIH HACTIICTBEHHON
otsrorenHocTr 6osesusmu DK He BesBiieHo. CortacHo
JTAaHHBIM aHAMHE3a, JKaJ00bl, THITMYHbIC JJIs1 THPEOTIaTHH,
oTMeqanuch y 26-u (56,5%) KeHIINH B TeUEHHE TIeproaa
BpeMeHH MeHee | Tofa, 6omee 1 roma—y 20-u (43,5%). Bormb-
mmHCTBO - 30 (63,8%) OONBHBIX MOTy4any cenupuIecKoe
MeanKaMeHTo3Hoe edenue, 17 (36,1%) marpeHTok panee
se neurmmich; B LK mocpeactBom Y3U BeIsSBIIEHO MTpeBa-
mmpoBanue 1uddy3HbIX mopaxenui (B 32-x (69,6%) ciryqa-
aX) Ha (hoHE MOHIKEHHOH (43,5%) nn crabo MOHIKEHHON
(32,6%) cTpyKTYpHOM 5XOr€HHOCTH. THPEONTUT BBISIBIICH B
28-1 (71,8%) cmygasx. B ceiBopoTke kpoBu B 26-1 (55,3%)
CITydasiX BBIABJICH MOBBIMICHHBIA ypoBeHh TopMoHa TSH
(cBprme 4 MxMme/Mi) 1 atb B 13-1 (27,7%) - HopMabHBII
(0,4-4 mxme/nor). Uto kacaetcst ypoBHsa ropmona FT4, y 32-x
(68,1%) OONMBHBIX OTMEYATNCH HOPMAaJIbHBIC TTOKA3aTeNH (B
naTepBae 0,8-2 ar/mn), y 10-1(213%) - moBbmieHHbIe (>2 HI/mT)
ny 5-u (106%) - monmwxkennsie (<0,8 Hr/mr). [loBbITIeHHBIC
YPOBHHU TUPEOHUIHBIX aHTHTEN HE BRIIBICHBI Y 20-11 (44,4%)
TIAIeHTOK. [[pIMepHO OIMHAKOBOE KOJIMYECTBO aHTHTEN OT-
MedeHO K Thpeonepokcunase (20%), MUKpOCOMHOI (pak-
1 TrpeonauToB (17,8%) n TupeornoOymimy (17,8%).

Taxum 06pa3oM, UCXO/IS U3 BHIIIICTIPUBEICHHBIX TaHHBIX,

Cpely MaMeHTOK | rpynbl BEISIBICHBI: KIIMHUYECKHH TH-
notupeos — B 8-1 (17%) ciryyasx, cyOKIMHIYECKHI THIIO-
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tupeo3 — B 19-u (40,4%); kmuHUYECKUIl THIEPTUPEO3 —
B 5-1(10,6%); cyOKITMHUYCCKUIA TUTICPTUPEO3 — B 3-X (64%);
3yTupeouiHoe cocTosiHue — B 12-1 (25,5%) ciyuasix. Cie-
JIyeT OTMETHTb, UTO y KEHIIIH, OOIBHBIX An(y3HOH Mac-
TomaTuei, B OOJIBIIMHCTBE CIIy4aeB BBIABIIAIOTCS OBBIIIICH-
Hble ypoBHHU ropMoHa TSH B cbIBOpOTKE KpOBHU IpU HaJIU-
YUK HOpMaJIbHOTO ypoBHst FT4 (nuarpamma).

80
70 -
60 -

50 B HIDKe HOPMBI

40 - BBILIE HOPMBI

301 [ nopma

TSH FT4

Juaepamma. Yposnu copmonos TSH u FT4 6 cvisopomre
Kposu y O0IbHbIX Macmonamuetl

CpaBHeHME aHKETHBIX JJAHHBIX MAIIMEHTOK ¢ tatosorrer [1DK
(Irpyrmna) u 6e3 nee (11 rpynmna) BBISIBUAIO, 4TO BO3pAcT Iep-
BOM MEHCTpyaluy B 00eHX Ipymmax cocTaBui 1 1 geT u Bbte,
pEeryIaspHBI MEHCTPYaJbHBIA IIUKI OTMeYascs B 26-u
(66,7%) 1 22-x (71%) ciy4asix B I u Il rpymmax, cooTBeTCTBEH-
HO; JKaJI00bI Ha HapyIeHHEe MEHCTPYaJIbHOTO LIMKJIA B TeYe-
HUe rieprosa cebie 1 rona npexssassinm 10 (23,1%) xen-
mwH [ u 11 (25,8%) I rpynm; MeHomay3a BbIsIBIECHa y 7-1
(17%) sxenmmwn [ 11 14-1 (32,6%) 1l rpymrm; gricino poskaBImmx
B I rpynmie cocrasnino 84,8% (Bo3pacT nepBhIX posioB 25 j1eT
nmeHee — B 77,5% ciiy4aeB) ¥ CpeAHEE YHCIIO POJIOB PABHO
1ByM; Bo I rpynme sTn mapametpst TakoBbl: 62,8%, 65,5% n
1, COOTBETCTBEHHO; OIMHAKOB XapaKTep IPYITHOTO KOpMIIE-
HUSI y J)KCHIIMH ABYX TPYIII - IEPHOJT KOPMIICHHS TPYJIBIO, B
OCHOBHOM, JTAJICS MEHEe O-1 MECSAIICB; KOIIMIECTBO aD0OPTOB
ObIJ10, B CPETHEM, OAMHAKOBO B KayK/10H TPYTIIIE, B TPEIMCEH-
CTpYyaJIbHOM TIEpHO/Ie K006l Ha HabyxaHue U 60U MOo-
JIOYHOM *ene3bl oTMedeHb! y 34-x (75,6%) manmenTok I rpyr-
TIBI, B TOM 9HcIe y 9-1 (20%) 5xao0sl JTAINCE U B TIOCTMEH-
CTpyaJIbHOM Nepuo/ie, Bo Il rpyme 3Ti napameTpsl cocTa-
BUWIIH, COOTBETCTBEHHO, 25 (53,8%) 1 2 (5,1%). Takoe pa3mm-
YHe B )kano0ax Mociae OKOHYaH!UsI MEHCTPYaIbHOTO IIHKIIA
CBUJIETENBCTBYET 00 OTPUIIATEITLHOM BITMSTHUH ITATOJIOTHYEC-
KHX IIpoueccoB, npoTekatomux B LK, Ha HopmanbsHOE Te-
YEHHE MEHCTPYaJIbHOTO IIMKIIA; OEOBATHIE CEPO3HBIC BBI-
JIETICHNS U3 TPY/IH B HEOOIBIIIOM KOJIMYECTBE OTMEYAIINCH Y
7-1 (17%) 60mpHBIX | 11 2-X (4,8%) - [ TpyTII.

B pesynbrare uccnenoanus B | rpymme Hanmmawe muddys-
HOM MacTOIaThH BEIABIEHO ¥ 33-X (70,2%) KSHIINH U TOIb-
ko y 15-n (35,%) xenmun I rpynmst. Jnmaranms monod-
HBIX MIPOTOKOB BhIsiBIIeHA Y 7-1 (14%) manuenTok [ u 2-x
(4%) - I rpynm. Kak u3BecTHO, TUIaTanust MOJIOYHBIX TIPO-
TOKOB SIBJIICTCS] KOCBEHHBIM ITPU3HAKOM IOBBIILICHHS YPOB-
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Hs IPONTAKTHHA. VICX0/1s M3 BBIICU3IIOKEHHOTO 1 YUUTHIBAsI
JIAHHBIC HAIIICTO UCCIICIOBAHMUS, THIICPIPOIAKTHHEMHS, Ha-
psiay ¢ matosorueit LK, sBrsieTcst JOMOMHUTENEHBIM PHCK
(hakTOpOM pa3BUTHS MATOJIOIMYCCKOTO IPOLECCa B IPYAN.

V nanmenTok [ rpynmet ¢ mactonarueid B 5-u (11,1%) ciy-
YasiX BbISIBJICHA TUIIEPIUIa3Us TOAMBIIICYHBIX TUM(OY3IIOB.
Bo Il rpynne y >keHIIMH ¢ MacTONaTueil HU B OJTHOM CIIy-
Yae rHIepIuia3uu JIUM(OY3JI0B He BBISBICHO.

Craructuyeckast 00paOoTKa U aHATIN3 Pe3yJbIaToB HaIllEro
HCCIIe/IOBAHMS BBISIBUIIH JJOCTOBEPHYIO KOPPEISALIHIO MEXKITY
i dy3HON MacTonaTreil u 00beMoM, sxoreHHoCThIo LIDK,
ypousivu ropmoHoB TSH B ceiBopoTke kpou 1 FT4, QyHk-
LIMeH IUTOBHIHOM YKeJIe3bl, HATMYHEM THPEOHM/IHBIX aHTHTEI.

[NonyueHHbIe JaHHBIE TTO3BOJISTIOT 3AKJIIOYUTH, YTO Ha (hoHe
TUNO(YHKIMN IIUTOBUIHON KEJIe3bl IPU MOBBIIIICHHOM
ypoBHe ropmoHa TSH B kpoBH, NOBBIIITAETCS PUCK Pa3BHU-
tust 1 y3HON MacTOMaTHH, YTO SIBISICTCS MPSIMBIM TIO-
Ka3aHueM Juis JetanbHoro obcenoBanus MK mpu pac-
CTpoiicTBaxX (PYHKIIMOHUPOBAHHS I TOBUTHOM JKEIE3BI.
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SUMMARY

ABOUT CORRELATION OF DYSFUNCTION OF THE
THYROID GLAND WITH FIBROCYSTIC DISEASES IN
WOMEN

Mardaleishvili K., Nemsadze G., Metreveli D., Roinishvili T.

A. Gvamichava National Centre of Oncology, V. Iverieli Center
of Endocrinology-Metabolic -Dietology, Thilisi, Georgia

The reference data contain a lot of information on the interrela-
tion between destroying of a thyroid gland and fibrocystic dis-
eases. However contradictions in these data proves that this
issue is not solved completely.
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MEJUIJUHCKNE HOBOCTH I'PY3UN
LSISHNZILM LSFIRNGO6(M) OSLEI6N)

The aim of the given study was the investigation of interrela-
tions between frequency of occurrence of pathology of a func-
tional condition of the thyroid gland and the frequency of occur-
rence of fibrocystic diseases.

90 women aged 23-50 were investigated. Concentration of thy-
roxin (FT4), thyrotrophic hormone (TSH), titers of antibodies
to thyreoperoxidase, microsomal fraction of thyreocytes and
thyreoglobulin were measured by ELISA. Palpation and ultra-
sonic investigations of thyroid and mammary glands were used,
morphology of central formations of mammary glands according
to indications was also carried out. A special questionnaire was
completed for each patient.

Our investigations showed that along with the declining of func-
tion of thyroid gland and the increased level of TSH in the blood,
the risk of development of fibrocystic diseases is increased twice.

Key words: thyroid gland, fibrocystic daises, mammary glands.
PE3IOME

B3AMMOCBSI3b TUCOYHKIMU IIATOBUIHOM JKE-
JIE3BI U JU®®Y3HOU MACTONIATHN Y )KEHILINH

MappaanenmBuin K.I., Hemcansze I.I., Metpeseau /.C.,
Pounumsuau T.JI.

Hayuonanenwviii yenmp onkonoeuu um. npogh. A.I' Isamuuasa;
DHnookpunno-memabonuyeckuii yenmp um. B. Ueepuenu, Tounucu

B nuteparype nmeeTcss MHOKECTBO JaHHBIX O HATMYHH B3aHMO-
CBSI3M M€Ky OPaK€HHEM IIIUTOBUIHOMN JKeNe3bl U MaCTOMATH-
eil. OgHaKo, pa3HOPEUNBOCTh CBEICHUI CBHICTEIBCTBYET O TOM,
9TO 3TOT BONPOC €II[e HE 0 KOHIIA N3yUeH.

Llenbio JaHHOTO MCCIEOBAHUS SBUIOCH OMPEIEICHNE BHYT-
pEHHEH B3anMOCBA3H MEXIy (PyHKIMOHAIBHBIM COCTOSHHEM
LIMTOBU/IHOM JKeJIe3bl U 4aCTOTOH BO3HUKHOBEHUS TU(PPY3HOH
MAacCTOIaTHN.

Jlns pemeHust ykazaHHOU mpoOsieMbsl HamMu oOcienoBanbl 90
JKeHIIUH B Bozpacte 23-40, 40-50 u cBbime 50-1 €T, y KOTOPBIX
B CBIBOPOTKE KPOBH OINpPEICISIIMNCh YPOBHU CBOOOJHOTO TH-
pokcuna (FT4), tupeoctumynupyromiero ropmona (TSH), Tut-
PBI QHTHTEJ K THPEOTIEPOKCHA3€, MUKPOCOMAIIbHBIM (DpaKIu-
SIM THPEOLIMTOB ¥ TUPEOTIIOOYIIMHY € HCIIOJIB30BAaHUEM J1abopa-
TOPHBIX IMMYHO(MEPMEHTHBIX METO/10B. [IpUMEHSIINCE NabIa-
TOPHOE U YJBTPa3ByKOBOE MCCIIEAOBAHMS LIUTOBUIAHON U MO-
nousbIX xene3 (MXK). CocraBnena aHkeTa, B KOTOPYIO BHOCH-
JIMCh JAHHBIE OPOCa MaUeHTOK. [ToyueHHbIe pe3ybTaThl 00-
pabaThIBAIMCh C MPUMEHEHHEM COBPEMEHHBIX MaTEMaTHKO-CTa-
THCTHYECKHUX METOJIOB C UCIIOJIb30BaHHEM MporpaMmsbl SPSS v.
11 (BeIOpanHbIil ypoBeHb gocToBepHOCTH p<0,05).

ITosry4eHHbIE JaHHBIE TIO3BOJISIOT 3aKIIOYUTh, 4TO Ha YOHE TH-
NO(GYHKIUH IUTOBUHON KeJIe3bl TIPH TOBBILICHHOM YPOBHE
ropmoHa TSH B xkpoBH, moBsIIIaeTcst puck pazsutus auddys-
HOIf MacTONATHH, YTO SIBJISETCS NPSMBIM TTOKa3aHUEM U Jie-
TanpHOro 06cnenoBanus MK npu paccTpoiicTBax GyHKIMOHU-
POBaHHs IIUTOBUJIHOM KEJIe3bI.

Peyensenm: 0.m.1., npogh. B.O. Kyuasa
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Hayunas nybnuxayus

YCOBEPIIEHCTBOBAHHUE JUATHOCTHUKHNU YPOI'EHUTAJIBHOI'O
XJIJAMUINO3A Y XKEHIIUH PEINNPOAYKTUBHOI'O BO3PACTA

Apycramsan K.K., zkunanss K.O., Aiipanersn M.I.

Hayuno-uccnedosamenvcruil yenmp oxpansl 300posvs mamepu u pedenka, Epeean, Pecnybnuxa Apmenus

B ¢Bsi31 ¢ MIMPOKOH PacIpOCTPAHEHHOCTHIO YPOTCHUTAIb-
Horo xjamuauo3a (YI'X) Bo BceM Mupe BOIpoc ajeKBart-
HOW TMAarHOCTHKH 3TOTO 3a00JICBaHUs IPUOOPETAET BaXkK-
Hoe 3HaueHue [7]. OTCyTCTBUE TAaTOTHOMOHUYHBIX CHMII-
TOMOB, MaJIO- UJIM acCUMIITOMHOE TeueHue Y1 X onpenens-
0T 0COOY0 3HAYUMOCTH JTAOOPATOPHOI TUATHOCTHKH B yC-
TaHOBJICHUH quarHo3a [ 1,2]. CiioHOCTh 1a00paTOpHOIt 1TH-
ATHOCTUKH XJIaMuuitHON nH(pekiun (X)) He BhI3BIBaCT CO-
MHeHwUI. Ha ceroiHsIIHMIA IeHb HU OJIFH U3 CYIIICCTBYIO-
muX MeToa0B nrarHoctuku XM ne mossounsiet co 100% mo-
CTOBEPHOCTBIO quarHoctupoBats Hamuuue Chlamydia
trachomatis naxe npy UCIIOIb30BaHUH TAKNX BEICOKOUYB-
CTBUTEIBHBIX MCTOJIOB, KaK IMOJIMMEpPAa3Hast IICTTHAS peaK-
st (ITLIP), JILIP u xyneTypanbHblii MmeTon [1,2,5].

Lenbro TaHHOTO HCCIIEI0BAaHKS IBUIACh ONTUMM3AIHS J1a-
0OpaTOpPHOI1 TMArHOCTUKH YPOT€HUTAIBLHOTO XJIAMHNO03a
y KEHIIUH PENPOyKTUBHOTO BO3PaCTa.

J1J1s1 BBITIOJTHEHYSI TIOCTABJICHHOM [IEJTM HAaMH OBLITH TIPOBE-
JICHBI: YTOUHCHHEC BIMSHUS COOpa MaTepuaa U3 pa3ind-
HBIX JIOKaJu3aIui (eifka MaTKu, ypeTpa) Ha 4acTOTY BbI-
siBiieHust X ; olleHKa ONTUMaabHOTO BPEMEHH aHAIN3a Ha
XU B 3aBUCUMOCTH OT (ha3bl MCHCTPYAIBHOTO IUKJIA; Pa3-
paboTka MeTOI0B BhIsiBIICHHsS XU Mpu ee XPOHUYICCKIX
(hopmax ¢ mopakeHHUEM PEIPOTYKTHBHOM (DYHKIINH, 8 TaK-
JKE MIPH TOJI03PEHUH Ha IEPCUCTCHTHYO (hopmy VI X.

Marepuas u metoasl. [Tog HabnmronerneM Haxomumch 133
xeHuHel ¢ YI'X, ctpanaromue 0ecruioguem. s nu-
arnoctuku ¥YI'X namu ucnonsizoBaiics metop [1LIP. Bos-
pact 00cIIeI0BaHHBIX YKEHIIMH KoJieOaJICcs B rpeiesiax ot 18
110 49 net, coctapsis, B cpenHem, 26,9+0,3 rona. bonbimn-
CTBO keHIUH — 61,3% npoxkuanu B ropoje. OcHOBHas
4acTh KEHIIUH (66,6%) nmpuHamiiexana K BO3PACTHOU
rpymre 20-30 siet. Bo3pact MeHapxe kosebacs B mpeiesax
ot 9 o 17 ner, cocrasnsis, B cpenHeM, 13,6+0,1 et Hagyano
MOJIOBOM KHU3HU KoJIeOaIoch B mpeenax ot 15 1o 43 ner,
cocrasJsis, B cpeaHem, 21,7+0,3 net. [To nanHbsIM aHaMHE3a

y OospIMHCTBa 00cejoBaHHbIX (48,1%) oTMevauch re-
PCHECEHHBIE B MPOIIJIOM BOCHAIUTEIbHbIC 3a00IeBaHUS
opranos mMayioro Taza (B30T), koTopble HOCHIM XpOHUYEC-
kuit xapakrep B 29,4% ciydaes, 10 HOBOJLY Y€TO MAI[UEHT-
KaM HEeOJJHOKpaTHO MpoBoAuIIoCck JeueHue. Hanbomnee va-
CTO B aHAMHE3€ KEHIINH OTMEUaJINCh IEPEHECEHHBIN KaH-
o3 — 11,9%, xnamuanos — 9,6% 1 OMTMHAKOBO 4acTO TPH-
XOMOHHA3 U OakTepuaibHbIN BarnHo3 —5,5%. Ha MmomeHT
00cIeI0BaHNS KOJIBITUTHI ObIIH BBISABICHBI y 53-X (40,8%)
MAIUEeHTOK, IIEPBULIUTHI U PO3UH HIEHKN MaTKH y 61-0i
(46,9%), B30T -y 59-1 (45,4%).

W3BecTHO, YTO XJIaMUIUU UMEIOT TPOIIM3M K IMIIHH]IPHU-
YECKOMY SITUTEIHIO M BXOIHBIMH BOPOTaMH Y KEHIIWH
SIBJISICTCS HE TOJIBKO IIeliKa MaTKH, HO M ypeTpa. Y YuThIBast
JAHHBIN (DaKT, MBI PENIMIIH BEISICHUTH BIMSIHHE cOOpa Ma-
Tepualia u3 ypeTpsl Ha yacToTy BbisiBieHus XU. C atoit
[EJIBI0 METO/IOM CIUIOIIHOTO OJHOMOMEHTHOT'O UCCIIE10-
BaHwMs1 ObLTH 00CIe10BaHbI SO skeHIH. Matepuart is aHa-
nu3a Ha XU 3a0upasicst 0THOBPEMEHHO U3 YPETphI U LIeH-
K1 MaTK{ MO OOIIETPUHATON METOJTUKE.

C uenbio BeisiBIeHHs B30y auTenst XM B mieiike MaTku HaMu
MPUMEHEHO BO3/IeHICTBHE HU3KOYaCTOTHBIM IIEPEMEHHBIM
marHuTHBIM nosieM (ITeMIT) y 40-a nanneHToK ¢ UCIoib-
3oBanueM anmnapara “Iloxroc-1” (Poccust). [Tocie npose-
nenunu 4-5 npouenyp Chlamydia trachomatis B iepBUKab-
HBIX Ma3Kax JIOTIOJIHUTENBHO Obla BeIsiBiIeHa eme y 10 ma-
IUEHTOK, T.€. IPMMEHEHNE HU3KOUYaCTOTHOW MarHUTOTepa-
MUY TIOBBIIIAET BhIsIBIIsIeMOCTh XU Ha 25%.

Pe3ynbTaThl 1 HX 00CyKAeHHe. AHAIIU3 TTOJTyYEHHBIX pe-
3ynBTaTOB Mokasai, uro Chlamydia trachomatis Obuia BbI-
sBrieHa y 22-X (44%) sKeHIIMH, ITPU 9TOM TOJIBKO B MaTepH-
ase u3 mekku Matku - y 17-u (77,3%), OoJTHOBpEMEHHO B
MartepHae 13 MeHKH MaTKu ¥ ypeTpsl - y 2-x (9,1%) nauu-
eHTOoK. [TonmoxurenbHbIe pe3yiabTaThl Ha HAMYUE
Chlamydia trachomatis TONBKO U3 ypeTpbl ObLIH MOTyYC-
Hb1Y 3-X (13,6%) (Tabnuma 1).

Tabnuya 1. lloxkazamenu XU 6 3asucumocmu om mecma coopa Mamepuanda Ha aHaiu3

Mecro sa6opa matepaa MMonoxkuTEIBLHBII pe3yabTaT
adc. %
ImeiKa MaTKH 17 77,3
1IeiiKa MaTKU U ypeTpa 2 9,1
ypeTpa 3 13,6
Bceero 22 100
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[Nony4yeHHbBIe Pe3yNbTaThl CBUICTEIBCTBYIOT, YTO aHAH3
Marepuana U3 ypeTpsl, Hapsay ¢ MaTepHanoM M3 HICHKH
MAaTKH, MOBBIIIAET BEPOSTHOCTD BbisiBieHuss Chlamydia
trachomatis ua 13,6%.

VYcTaHOBIEHO, YTO I[EpBUKANbHAS CNU3b oOmamaeT
O6apbepHoil pynkuueit. C npyroii cTopoHsl - Gu3uko-
XUMHUYCCKHE CBOMCTBA [[EPBUKATBHOW CIIU3HU B TeUe-
HHE MEHCTPYaJbHOTO KA MEHSOTCS, 4TO 00YCIIOB-
JICHO BIMSIHUEM FOPMOHOB. B HacTosiee BpemMsi MHO-
TOYUCIICHHBIMH 3KCIIEPUMEHTATbHBIMHU HCCICI0OBAHH-
SIMH TTOKa3aHa CBsI3b MEXKY MOJOBBIMU TOPMOHAMHE U
poctom Chlamydia trachomatis: B 3KCTICpUMEHTAJb-
HbIX pabotax Kaushic C u coasrt. [6] moka3zaHo, 4yTO
MO/ BIMSIHUEM MPOTECTEPOHA BO BIIaraJHIIIHOM CEK-
pere BwIsBIsAeTCS Oousblnee konnuectBo Chlamydia
trachomatis, B atux ciayuasx Chlamydia trachomatis,

MEJUIJUHCKNE HOBOCTH I'PY3UN
LSISHNZILM LSFIRNGO6(M) OSLEI6N)

B OCHOBHOM, JIOKQJIN3Y€TCS B DMUTEIHAIBHBIX KIETKAX
MAaTKH, HIEHKHU ¥ Biarajuila; Noj BIUsSHUEM Iporec-
TEepOHa IMOBBIIIAETCS BOCIPUUMUYNBOCTH K XJIaMUIUN-
HOUW MH(EKIINH.

C y4eToM BBINICH3I0KEHHOTO HAMH M3y4eHa 4acTOTa BbI-
siBieHust X B IEpBUKATbHBIX Ma3Kax Y KCHIIUH B Pa3HbIE
(ba3bl MEHCTPYaNTbHOTO [IUKIIA.

MeTo/10M CIUTOIIHOTO OJTHOMOMEHTHOTO HUCCIICIOBAHHUSI
oOcieroBaHbl 65 xeHnH. AHanu3 Ha XU y HEX poBe-
JICH B IIEPBYIO U BO BTOPYIO (ha3bl MEHCTPYATBbHOTO [IHK-
na. B mepBoit paze MeHCTpyaabHOTO IHKIIA TOJT0KUTEIb-
HBII pe3ynbTar moiydeH y 16-u (24,6%) o0cienoBaHHBIX.
AHanu3 TaHHBIX NOJTYYCHHBIX BO BTOPOH (ha3e MEHCTPY-
anpHOTO TUKIa BeisiBuI Chlamydia trachomatis y 26-u
(40%) »xeHIuH (Tabmua 2).

Tabnuya 2. Pesynomamoi gvisignenuss XM 6 3aeucumocmu om (hazol MEHCMPYANbHO20 YUKLA

Iono:kuTENBHBIN pe3yabTaT.

da3a MEHCTPYAJIbHOT0 HKJIA
aoc. %
I 16 24,6
11 26 40

p>0,05

BelmenprBeieHHbIE JaHHbBIC YKa3bIBAIOT, 4TO 3200p Marte-
pHaia I aHaIKM3a BO BTOPOH (ha3e MEHCTPYyalbHOTO IIUK-
J1a TTO3BOJIJI BBISIBUTH IOTIOJIHUTENIbHBIE citydau YI'X, mo-
BBIIIAs BEPOSTHOCTH BoisiBIIeHUS XU Ha 15,4%. Pa3uuna B
BbIsIBIICHHH XV B pasHble (a3bl MEHCTPYaJIbHOTO IUKIA
CTaTHCTUYECKH I0CTOBEPHA.

Ocoboro BHUMaHUs 3aCIyKHBaeT BOIPOC TUArHOCTHKH
YI'X npu XpoHHYEeCKOM TeueHnH 3a0oseBanus. i3BecTHO,
yTO HenedeHHas XM npuBoaut k BozHukHoBeHHI0 B30T,
MTOpPaKEHHUIO MATOYHBIX TPYO, OECIIONNI0, BHEMATOYHOM
6epemennocti [ 1,2,4,5]. Bonblnas yacte HHPEKIHIA BEpX-
HUX OT/IEJIOB [TOJIOBOT'O TPaKTa (CaJbITMHTUTHI, DHIOMETPH-
TBI U T.11.), BeI3BaHHBIX Chlamydia trachomatis, mpoTekaer
0ecCUMITOMHO ¥ IMEET JIUIIb HE3HAYUTEIIbHBIC CyOCHMII-
TOMHBIE NposiBieHus. Ce0BaTeNnbHO, KITMHIYEeCKas quar-
HocTuka YI'X uMeeT oueHb HU3KYIO UyBCTBUTEIBHOCTD.

C apyroi CTOPOHBI, MPH JUTUTEIBHO MPOTEKAOIIUX MPO-
1eccax XJaMUJAUMHON ATHOIOTUN BO3OYIUTEIb JTOKAJIU3Y-
€TCs B DHJIOMETPHH, MATOYHBIX TPYOax, IMUHUKAX, T.C. B
BEPXHHUX OTJICJIaxX MIOJIOBOTO TpakTa. BMecTe ¢ TeM, UMEHHO
pu xpoHndeckux ¢popmax YI'X ¢ mopakeHuem pernpo-
JYKTHBHOM (DYHKIIUH, TAHHBIC aHAJTI3a [ICPBUKAIBHBIX Ma3-
KOB OBIBAIOT OTPHIIATCIBHBIMU, TOT/IA KAK BO30YIUTEIH JIO-
KaJIM30BaH B BEPXHUX OTJICIIaX MOJIOBOTO TPAKTa, KOTOPHIC
HEJIOCTYITHBI JUIsI TIOJTYYCHUSI MaTepuaia Ha ananu3. Dak-
TUdecku, pu Hamuuuu Chlamydia trachomatis B BEpXHIX
OTJIeJIaX TOJIOBOTO TPAKTa, NaHHBIC aHATHM30B U3 IICHKH
MaTKH, UHTEPIPETUPOBAHHBIC HAMHU KaK OTPUIIATCIILHBIC,
y OTIPE/ICTICHHOM YaCcTH MAI[ICHTOB HA CAMOM JIEJIC MOTYT
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OBITB JJO)KHOOTPHLIATEIBHBIMU. Bo3MokHOCTH 32a00pa Ma-
Tepuaja U3 BEpXHHUX OTJEJIOB MOJIOBOTO TPaKTa MMEETCs
TOJIBKO P TIPOBE/ICHHUH OITPEIEIICHHBIX Tpolienyp (J1ana-
POCKOIHSI, THCTEPOCKOITHSI, BBICKAOIMBaHHE MOJIOCTH MaT-
K4 U T.7.). OTHaKO He y BCeX MAI[MeHTOK NUMEIOTCS TI0Ka3a-
HUS K IPOBEICHUIO BhIIICYKa3aHHBIX npouenyp. C apyroit
CTOPOHBI, TAKHE AUATHOCTUUYECKUE MPOLIETYPHI BBITTOJIHS-
I0TCSI HE BO BCEX JICUEOHBIX YUPEKICHHSIX.

s BeisiBiienust Chlamydia trachomatis y allueHTOK ¢
xpoHudeckoit popmoit YI'X ¢ mopaskeHueM penpoayKTrB-
HOM (DYHKIIMH W/WITH TIPH MIOJI03PEHUH Ha TIEPCUCTEHTHYIO
dbopmy XU met npumensum [TeMIT.

B ciyuae xponndeckoit YI'X B cucteme penpomayKIiun Ha-
OIIONAIOTCsI 3HAYMTENLHO BBIPAYKEHHBIC JIECTPYKIINS TKAHH B
BUjic (PMOPO3HBIX U3MCHEHHUH, CIIACYHOT'0 MPOIIECCa, Hapy-
IICHUS] KPOBOOOPAILICHNS B OpraHax Mo/IBEPKEHHbIX (hHOpo3-
HOMY nepepokaeHHIo [4]. Bmecte ¢ Tem, IpH NepCUCTEHT-
Hoit popme YI'X pazsutue Chlamydia trachomatis npekpa-
Imaercs Ha Jtarne (GopMUpPOBAHUS MMPOMEKYTOUYHBIX TeIel,
KOTOpbIE METa0OIMYECKH HE aKTHBHBI, O/THAKO CITIOCOOHBI, B
ONPE/IEIICHHBIX YCIIOBUSIX TIEPEHTH B aKTUBHYIO METa0OIIYec-
Kyto opmy. [lox BiIMsSIHUEM NEPEMEHHBIX MarHUTHBIX MO-
JIeit, CIIOCOOHBIX MOYJIMPOBATh META0OINYECKYTO U (pepMeH-
TaTUBHYIO aKTMBHOCTb KJIETOK U TKaHe# opranusma [ 3], mpo-
MCXOJIUT aKTHBAIIUSI META0OIMYECKHUX POIIECCOB B KIIETKAX
MOPKEHHBIX TKAHEH, IepeX0/1 B aKTHBHYIO METa00IMUECKYTO
(dopMy TIpH IepCUCTHPYIOIIEH HH(EKIINH, YTO 1 ITO3BOJISIET
BBISIBUTB BO30Y/IUTEIb B OYare, JOCTYITHOM JUIs IMar HOCTHKU
JIOKQJTM3aIUH - B IIIEHKE MaTKH.
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[pu nepeuunom uccnenosauuu Chlamydia trachomatis B
LEpBUKAJIbHBIX Ma3Kkax Oblia BbIsBieHa y 20-50% obcneno-
BaHHbIX. [locie mposeneuus 4-5-u npouenyp Chlamydia
trachomatis B IepBUKAIBHBIX Ma3KaX TOMOJTHUTEBHO ObLa
BbIsiBIICHA Y 10-1 MAIMEHTOK, T.¢. MPUMEHEHNE HU3KOYaCTOT-
HOM MAarHUTOTEpPAITHH TOBBIIIACT BbIsiBIsIeMOcTh XU Ha 25%.

Taxum 06pa3oM, pe3ysbTaThl MPOBEICHHOTO HCCIICIOBAHHS
MO3BOJISIFOT 3aKITIOYUTh, YTO OMTHOBPEMEHHOE MPOBE/ICHUE
aHAITI3a MaTepuana U3 ypeTpbl U [ICHKH MATKU TOBBIIITACT
BeposITHOCTS BhIsiBIIeHUst Chlamydia trachomatis na 13,6%.

Amnanmu3 Ha XU, npoBeieHHBIN BO BTOPOii hase MEHCTPY-
allbHOTO IMKJIA, MOBBIIIAET BEPOSITHOCTH BBISBICHUS
Chlamydia trachomatis ua 15,4%.

ITonyyeHHble HaMU JaHHBIE IIO3BOJIAIOT PEKOMEHI0BATh
IIpoBeIeHUE ucciieqoBanus Ha XU y xKeHIUH penpoayk-
THUBHOT'O BO3pacTta BO BTOpoH (haze MEHCTPYaIbHOTO LUK~
JIa ¢ OJHOBPEMEHHBIM 3a00pOM MaTepralla 13 MeHKn Mar-
KU ¥ ypeTpbl. [Ipy moj03peHnu Ha MepCUCTEHTHYIO (op-
My XU u/nnm npu xpoundeckoM Tedenun YI'X ¢ mopaxe-
HHEM PENpOoAYKTHUBHOHN QYHKIIMH CYMTAEM L1eecoo0pas-
HbIM BozjaeicTBue [TeMI1, a 3arem uccienoanue Ha XU.

JINTEPATYPA

1. JIo63uH 1O.B. ¢ coast. Xnamunuitasie napexmmu. - CI16: OO0
“@OJIMAHT”. —2003. — 400 c.

2. [Tyxuep A.D., Koznosa B.M. XnamuaniiHele yporeHUTAIBHBIE U
SKCTpareHUuTaIbHbIe 3a00meBanus. — M.: “Tpuana-X.—2004. - 128 c.
3. YmakoB A.A. PykoBOACTBO MO MpakTHYECKOH (u3moTepa-
muu. — M.: TOO “AHMH”. — 1996. — 272 c.

4. Cohen C.R., Brunham R.C. Pathogenesis of Chlamydia in-
duced pelvic inflammatory disease // Sex. Transm. Infect. — 1999.
—N 75(1). - P. 21-24.

5. Holmes K.K., Sparling P., Mardh P-A. et al. Sexually trans-
mitted diseases. - 3rd ed. - 1999.

6. Kaushic C., Zhou F., Murdin AD., Wira S.R. Effect of estradiol
and progesterone on susceptibility and early immune responses
to Chlamydia trachomatis infection in the female reproductive
tract // Infect. Immun. — 2000. — N 68(7). — P. 4207-4216.

7. WHO. Global prevalence and incidence of selected curable sexu-
ally transmitted infections. — Geneva. - Switzerland. —2001.—-50 p.

SUMMARY

OPTIMIZATION OF UROGENITAL CHLAMYDIOSIS DI-
AGNOSIS INREPRODUCTIVE AGE WOMEN

Arustamyan K., Jinanyan K., Ajrapetyan M.

Research Center of Maternal and Child Health Protection,
Yerevan, Republic of Armenia

The aim of the study is to optimize laboratory diagnosis of
urogenital chlamydiosis (UGH) in reproductive age women.

133 women 18-49 years old have been investigated. Colpitis
were diagnosed in 43-40, 8% of patients, cervicitis and cervical

© GMN

pathology in 61-46,9%, PID in 59-45,4% For diagnosis of UGH
we use polymerase chain reaction (PCR) method.

Results of investigation show, that analisis of urethral speci-
mens together with cervical specimens increase the detection of
Chlamydia trachomatis in 13,6%; performance of analysis in
second phase of menstrual cycle increase the detection of Chlamy-
dia trachomatis in 15,4%; use of magnitotherapy increase detec-
tion of Chlamydia trachomatis in 25%.

We use magnitotherapy in cases of chronic UGC with reproduc-
tive function failure and /or suspicion of persistent form of UGH.

For improvement of diagnosis of UGH in reproductive age
women we recommend performing analysis taking specimens
from urethra and cervix in second phase of menstrual cycle. In
case of chronic UGH and /or suspicion of persistent form of
UGH we recommend use of magnitotherapy and then analysis
for chlamydial infection.

Key words: chlamydiosis, reproductive age, women, laboratory
diagnosis.

PE3IOME

YCOBEPIHEHCTBOBAHUE JUATHOCTUKHA YPOTI'E-
HUTAJIBHOI'O XJTAMUJINO3A Y )KEHIIUH PEITPO-
JAYKTUBHOI'O BO3PACTA

Apycramsan K.K., Ixkunanan K.O., Aiipanersin M.I.

Hayuno-ucciedosamenbckuil yeHmp oxpanvl 300p08bs Mamepu
u pedenxa, Epesan, Pecnyonuxa Apmenus

Llenbro naHHOTO NCCIEOBAHNMS IBIIACH ONITHMHU3AIINs 1abopa-
TOPHOU AMAarHOCTHKH ypOTeHUTaIbHOro Xaamuanosa (YI'X)y
JKEHIIMH PETIPOJTyKTHBHOTO BO3PACTa. JIJ1s BEITOTHEHHUS TOCTaB-
JIeHHOH 1ienH oOcnenoBans! 133 sxeHuuHb B Bo3pacte 18-49 et
¢ YI'X u 6ecruonmem. Ha MomeHT 00ciieioBan s KOTBIUTHI ObIIN
BBIABIEHBI y 53-x (40,8%) MalMeHToOK, NEPBUIUTEI U SPO3UH
meWKN MaTKH - y 61-0i1 (46,9%), BocianuTenbHbIe 3a007IeBaHUs
opraHoB Taza - y 59-u (45,4%).

s aparnoctuku YI'X HaMu UCTIONB30BaH METO/] TOJIMMEPA3HOM
nenHoi peakuuy. ITomyueHHbIE pe3yabTaThl MOKA3allH, YTO OXHO-
BPEMEHHBIH aHAIN3 MaTepHaa 13 ypeTpsl U MEeHKH MaTKH MOBBI-
1aeT BEPOSTHOCTD BeisiBNeHus: Chlamydia trachomatis na 13,6%.
AHanm3, IpoBeCHHBIH BO BTOPOH (aze MEHCTPYaIbHOTO IUKJIA,
TaKoKe TOBBIIIACT BEPOSITHOCTD BoLsiBNeHus: Chlamydia trachomatis
Ha 15,4%. IIpnmeHenre HI3K09acTOTHOI MarHUTOTEpartyy - Ha 25%.

INomy4enHble HAMK JaHHBIE TO3BOJIAIOT PEKOMEH 10BATh POBEIE-
HUE UCCIIEI0BAHNS Ha XITaMUANIHYT0 HHbeKuto (XI) y skeHImuH
PENpOyKTHBHOTO BO3PAcTa BO BTOPOIT (haze MEHCTPyaTbHOTO IIHK-
712 C OJTHOBPEMEHHBIM B3THEM MaTepHal U3 MEeHKN MAaTKH! 1 ypeT-
pol. [Ipu nono3pennn Ha nepcuctenTHyo Gopmy XU w/mmu nmpu
XpoHnYeckoM TedeHnn Y1 X ¢ mopaskeHHeM penpoayKTHBHOM (hyH-
KIIMU PEKOMEHyeTCs BO3/IeHCTBHE HU3KOYAaCTOTHBIM MAarHUTHBIM
TI0JIEM, C ITOCIIEAYIOIUM ITpOoBeIeHneM aHainu3a Ha XH.

Peyenzenm: oeticms. unen AMH I py3uu,
npog. I1.4. Kunmpas
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Hayunas nybauxayus

BJIMSIHUE COEBOW ®JIABOHOUJIHOM JJOBABKHU
HA CUHTE3 OKCHUJIA A30TA Y BOJBHBIX ATEPOCKJEPO30M

Yaasa X.M'., Kanerupanze B.U'., Tadykamsuan P.A'., puropamsuin I3, Kanerusanze U.I.

"Tounuccxuii 2ocyoapcmeennvlii MeOUYUHCKULL YHUgepcumem, Kageopa enympennei meouyunsl Ned;
’ragpeopa snympenneii meouyunvl Ne2; SHUU canumapuu u 2ueuenol

Oxcup azota (NO) sBiseTcss BaXKHEHIINM METHATOPOM,
KOTOPBIN TIPEACTaBIACT CO00M AeHCTBYIOIIEe Hadao dH-
JOTENHABHOTO (haKTOpa peJlakcaIlii COCYI0B, Onaroaaps
YeMy OKa3bIBAET BBIPAKCHHOE Ba30IMJIATHPYIOIIEe ACH-
CTBHE, yJacCTBYET B PETYIISIINU COCYANCTOrO TOHYCA M TIpe-
JOYHPEKAACT pa3BUTHE U IIPOTPECCHPOBAHNE Psijia cepied-
HO-cocynucThIX 3a0oneBannii (CC3), cBsi3aHHBIX C Aedu-
uToM 3H0TenmmansHoro NO [ 1,9]. MHOroYHCcIeHHBIE TaH-
HBIE O CBSI3U MKy SHIOTeNHaNbHOH nuchynkuneit (/1)
u ocnoxaeHnssMr CC3 yke CeToIHS O3BOISIIOT TPAKTO-
BaTh DJ] KaK MpeTUKTOp HEOMATOTIPHATHOTO TEUCHHSI HIIIe-
mugeckoit 6onesnn cepana (MBC), aprepuanbHoii runep-
tensun (Al) m arepockieposa [10].

B Hacrosmiee Bpemst B KOMITIEKCHOM PO HIIaKTHKeE U BCIIO-
MoratensHoU Tepannu CC3 1 ux pakTopoB prcka ocodoe
3HAUCHHME IPUIACTCS JUCTONIOTHIECKOMY BO3IEHCTBHIO [2].
OnHUM U3 TaKNX MPOIYKTOB, KOTOPOMY 3a IIOCIIETHEE Bpe-
M yzensieTcsi 0co00e BHIMaHNE yUSHBIX BCETO MUPA, SIB-
JISIeTCSI COsl, OCOOCHHO TaKHe ee KOMIOHEHTHI, Kak (JIaBo-
vomnel [5,8]. KapnnonporekTopHsii 3¢ ekt dhraBoHOH-
JIOB OOBSCHSAETCS X OJIaronprsATHBIM BIMSHAEM Ha JIUITH/I-
HBII CTIEKTP, (PAaKTOPHI CBEPTHIBAHUS KPOBH U BA30MOTOP-
HbII TOHYC. B psijie 3KCiepUMEHTaNbHBIX UCCIEN0BAHUN
MTOKa3aHO, 4TO (JIABOHOWBI COM MOTYT OTBEYATh 3a €€ T'H-
roxonectepuHeMIdeckuit 3¢dexT [7]. IlomyaeHs! HekoTo-
pBIe TaHHbBIE, PACKPBIBAIOIIIE BO3MOKHBIA MEXaHU3M -
JATaINK COCY/IOB IIPH JEHCTBUH (PUTOICTPOTCHOB - 3@ CIET
yBemraeHns cnaTe3a NO, yMEHBIIIEHHS €T0 OKUCTIeHNS [4].

LIesTb10 HACTOSIIIIETO UCCIISIOBAHUSI SIBUIIOCH H3yYEHNE BITHSI-
HUS coeBOH (hraBoHOMIHOM 100aBkw Ha cuHTe3 NO y 0071B-
HBIX aTEPOCKIIEPO30M.

Marepuas u Metoabl. Kimmandeckue HaOIIOIEHUS IPOBO-
JIITACH Ha 66-1 (43 >KeHIMHBL, 23 MyKYHHBI) 00IBHBIX. Oc-
HOBHYIO TpyTIIy cocTaBmii 50 00IbHBIX B Bo3pacte oT 40 1o
77 net ¢ nuarHo3oM pasHoit hopmsr UBC, u3 HUX ¢ comyT-
CTBYIOIIEH apTepHanbHOH rumeprensueii 31 6omproM, MBC
0e3 apTepraTbHON THITEPTEH3UH - 6 OONBHBIX F ACCEHITHAb-
Hoii runeprensueii 6e3 UBC — 13. KontponpHyto rpymiry
cocTaBmiA 16 GOTBHBIX, B TOM )K€ BO3PACTe, C TEMH JKe JHar-
HO3aMH 4TO ¥ B OCHOBHOI! rpymime. bombHEIM B TeueHne 4-x
HeJeb POBOAMIIOCH CTaHIapTHOe JtederHue: 10 aHeii - B cTa-
LIMOHAPHBIX U OCTAJIBHBIE THN — B aMOYJIATOPHBIX YCIIOBHSIX.
BonbHbBIE OCHOBHO¥ TPYIITBI TOMHUMO CTAHIAPTHOTO JIede-
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HUS ©KETHEBHO JOTIOMHUTEIHHO Tomydany 200 mr ¢aso-
HOWIHOM 106aBKH B Karcynax mo 100 mr mocre exsl. 16-u
0OJbHBIM KOHTPOJILHOU TPYIITBI IPOBOMIIOCH CTAHAAPTHOE
nedeHne 6e3 (pIaBOHOMTHOM T00aBKH.

B xone nedenust y Bcex OOIBHBIX N3MEPSIH 4acTOTY Cep-
neuanbix cokpamienmii (UCC), cucrommuaeckoe (CA L, MM pT.
cT) u muacronmaeckoe (1A, MM pT.CcT) apTepHanbHOE AaB-
nenue. Pac4eTHBIM IyTeM OIICHUBAIN TEMOANHAMUYECKHE
MOKa3aTeNIn KPOBOOOPAIIEHHUS - CPEHEE apTepHaIbHOE
JTaBIICHIE, 00IIIee Iepu(epruIecKoe COMPOTHBICHUE COCY-
noB (OIICC). ComeprkaHue OKCH/Ia a30Ta B KPOBH OIIpeie-
JISUTH B HaJaJsIe ¥ KOHIIE HAOIOCHNS METO/IOM JIEKTPOH-
HO-TTapaMarHUTHOTO pe3oHanca (JI1P); yunteiBanacs 1u-
HaMMKa KIMHIYECKHUX MPOSIBICHUH 3a00I€BaHuUs: COEp-
JKaHME OOIIETo XOJIECTEPHHA, TPUTIIUIIEPHIOB U XOJIECTE-
PHHA JINTONPOTENI0B BEICOKOH IIIOTHOCTH B KPOBH OTIpE-
JIEIISITH ¢ TIOMOIITBIO aHaIM3aTopa “Spectrum’ co cranaap-
THBIM HA0OPOM PEaKTHBOB 10 CTAaHJAPTHOI MporpaMMe.
PacueTHBIM METOI0M OTIPEIEIISIN XOIECTEPHH JHUITONPO-
TEHI0B HU3KOH INIOTHOCTH M OYEHb HU3KOH TIIOTHOCTH, KO-
a¢umnment areporeHHocTH [3]. [IpoBOIIIHCE 3X0OKapAN-
orpaduyeckoe 1 JOMUIePIXOKapAHOTpapIIecKoe Hecie-
JoBanus. Onpenernsiy CIeAyIOIIHe TOKA3aTeN: KOHESTHBIH
JTIACTONTMYECKIN pazMep sreBoro xemynouka (KAPJDK), xo-
HEYHBI CHCTOJIMYECKUN pasMep JIEBOTO XKEIyL0ouKa
(KCPJIX), cucTonmnYecKknii M THACTOIMYSCKUH 00BHEMBI
neBoro xemynodka (KCOJDK n KJJOJIXK), dppakmamto BIO-
poca; momnmiep-3XoKapauorpapudecKue MmokKa3aTenu:
TPaHCMUTPATBHBIN TOTOK, E-miik, A-muk, E/A. [6].

CraTHCcTHYECKYT0 00pabOTKY JaHHBIX TPOBOIUIIN C TIOMO-
IO TTakeTa mporpaMmel “Mini Tab,” B wactHOCTH, “TWo
Sample T. Test and confidence interval”.

PesyabTarsl U ux 06cy:kaenue. Kimmangaeckue Habmome-
HHS [TOKA3aJIH, YTO IaIllUEHTHI XOPOILO IIEPEHOCHIIH COEBYIO
(1aBOHOHUTHYIO TOOABKY, KAaKUX JTHOO MOOOYHBIX SBICHUI
He oTMedanock. [IpakTuyeckn y Bcex OOIBHBIX HaOOIa-
JIaCh MOJIOKUTEIIBHAS TMHAMIKA KIIMHAYECKOI CHMIITOMA-
THKH: CHIKEHHE YaCTOTHI IPOJOJDKUTEIBHOCTH U HHTCH-
CHBHOCTH KapHaJITHH, yMEHbIICHUE cI1ab0CTH, CepALe-
OueHus, oKy OTMEYanoch MOBBIICHNE TOJIEPaHTHO-
CTH K (pU3MUYEeCKON Harpy3Ke. Y OOJIBHBIX YCTAaHOBIICHA SIPKO
BBIpa)XKCHHAsI HOPMaITH3aLHs apTePUAIbHON THIIEPTEH3UH
n ymensimeane YCC (tabmmma 1).
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Tabnuya 1. I'emoounamuueckue nokasamenu y 601bHbIX OCHOBHOU U KOHMPOIbHOU epynn 00 u nocie nedenus (M+m)

Mokasarein OcHoBHasi rpynna Kourpoabhas rpynna
10 JIeYeHHsI cnycts 4 HeeJu 10 JIeYeHHsI cnycts 4 HeeJu
CAJl, MM pT. CcT 169,4+4.4 140,0£3,1 170,3£5,0 152,0+4,6
JAH, MM pT. cT 91,843,5 76,7+1,2 92,1425 82,2423
YCC, muH. 86,112 4 76,6+1,9 85,6+2,1 79,2422
Cpennee AJl, MM PT. CT. 117,1£3,1 97,5+1,5 118,3£3,7 109,4+2.5

Kak BUIHO U3 JJaHHBIX TaOJIHUIIBI, HICXOTHBIC TOKA3aTEITH B
OTIBITHOM M KOHTPOJILHOH IPyIIax CyIeCTBEHHO HE OT-
JIUYAIIACh;, OJJHAKO, B KOHIIC HAOJIFOJCHUS B OCHOBHOU
TPYIIIE YPOBEHb CUCTOINYECKOTO apTEPUAILHOTO JIaBJIC-
Hus (CAJ]) nonusuncs Ha 17,4%, B KOHTpOJIBbHOH — Ha
10,5%; nauacronuueckoro (JJAl) coorBeTcTBeHHO Ha 16,6
u 10,7%, mokazaTenu cpeiHEro apTePHaATbLHOTO AaBJICHUS
B KOHIIE JICUEHUsI TAK)KE TTOHU3UITUCH (COOTBETCTBEHHO 19,6
1 8,6 MM. PT. CT.). YKa3aHHBIC N3MEHEHUSI CIIEIyeT 00bsIC-
HUTbH JICHCTBHEM COCBOI1 () JIaBOHOUIHOI TOOABKHY.

OTMEUCHO IMOJI0KUTEIILHOE BIIMSIHUE COCBOM (bHaBOHOI/I,H-

HOH 100aBKM Ha (haKTOPBI KOPOHAPHOTO PHCKA OOJIBHBIX
aTepOCKIIEPO30M: TOKA3aTENIN COIEPIKAHUS OKCHU/IA a30Ta
B 00erX IpyImnax B Havase NCCIeI0BaHNs ObUTH HU3KUMH.
B xoHTpONBHOM rpyme B Havaje ieueHus nokasaresas NO
cocTasysut 12,65+1,65MM/MT, a B KOHIIE TTOBBICHJICS M CO-
craBuia 13,6+1,33 mm/mMr. OfHako, ykazaHHbBIE pa3indus
OBUIM CTaTHCTUYECKU HEJOCTOBEPHBI, TOT/IA KaK B OCHOB-
HOI1 rpyririe GOJTLHBIX HAOIFOAAI0Ch CTATUCTHYECKH JI0CTO-
BEPHOE YBEIMUYCHHUE 3TOr0 ToKazaTess - 14,86+0,71 mm/Mr
MPOTHB UCXOMHBIX MaHHBIX 11,98+0,45 mm/mr. [TomyyeHHbIe
JIaHHBIE ITO3BOJISIIOT CIIETIATh BBIBOJ] O TOM, 4TO (DJIaBOHOM-
JIbI COM aKTUBH3MpOBaH poaykiio NO (tabmuua 2, puc.).

Tabnuya 2. lokazamenu NO 0o u nocie neyeHusi 60IbHbIX OCHOBHOU U KOHMPOIbHOU ePYNI

OcHoBHAasf rpynna KonTpoanHas rpynna
Iloxa3aTenn py p py
10 JIedeHHus cnycrs 4 Hereslu J10 JIeYeHHU s cnycTs 4 Heleslu
NO, mm/Mr 11,98+0,45 14,86+0,71 12,65+1,65 13,6+1,33
16
14
12 B 0 neYeHun
10
8 O nocne nevyeHuns
6
4
2
0
OCHOBHaA KOHTpOJibHasA
rpynna rpynna

Puc. I'paguuecroe uzobpasicenue ounamuru cunmesa NO y O0IbHBIX OCHOBHOU U KOHMPOJLHOU 2pynn (Mm/me)

Tabnuya 3. Cpasnumenvhvle pe3yibmamsl OAHHbIX IXOKapOUuoepaguu u OONnIepIXoKapouoepaduu
y GONBHBIX OCHOBHOU U KOHMPOAbHOU epynn (M+m)

OcHoBHas rpynmna KonTpoJsabsHas rpynna
IToxa3zarenn cnycts 4 coycrs 4
A0 JeveHus A0 Je4eHus
HeJleJU HeJle1d
KJPJDK 51,04£2,8 51,4+2,6 50,8424 50,742,5
KCPJIK 36,1£3,1 35,9429 35,943,0 36,04+2,5
KCOJDK 49,8482 44,9480 51,0+8,9 48,0+8,1
KAOJIK 116,9+£9.,9 112,2+8,6 115,849.,8 113,0+£8,9
¢pakius BeiOpoca, % 58,4+3,6 63,8+3,3 56,9+3,3 60,0+3,3
OICC, muH.c.cM” 1804,8+112,0 1539,0+£91,7 1796,0+115,0 1621,0+80,8
gfi‘;“‘mpam’m’m foTor: 0,74+0,04 0,76+0,03 0,73+0,03 0,74+0,05
A-muk 0,93+0,07 0,85+0,08 0,9+0,06 0,85+0,07
E/A 0,80+0,08 0,89+0,07 0,82+0,06 0,86+0,06
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ITo manHBIM 3x0Kaparorpadun (TaduIa 3) KOHSUHBIC THA-
CTOJIMYCCKUC U CHCTOJIIMYCCKHIE pa3Mephl Y OOJIBHBIX OC-
HOBHOW TPYIIBI M0 CPABHCHHUIO C KOHTPOJBHOW CyIIle-
CTBEHHO HE OTJIMYAITUCh, TOT/Ia KaK B OCHOBHOM TPYIIIE OT-
MEYajoCh CHI)KCHHUE THACTOINUCCKOTo o0Obema Ha 4,1% u
CHUCTOJIMYECKOro 00beMa Ha 9,8% 110 OTHOILIEHUIO K UCXO/I-
HBIM JJAHHBIM. B KOHTPOJILHOM TPYIITIC 3TH MTOKA3aTeNIU CO-
OTBETCTBEHHO coCTaBHIHU 2,5 1 5,9%. UTo kacaeTcs rmokasa-
Tenst (ppaKIUU BRIOPOCA JICBOTO KEITYTI0UYKA, HCXOIHBIC TaH-
HbIC B 00CUX TPYIINaxX HAXOJUINCH B TIpeiesiaX HopMbl. K
KOHILy HaOJTFO/ICHUS 3TOT [TOKA3aTeIb YBEIUIUIICS Ha 5,4 B
OCHOBHOM ¥ Ha 3,1 eqMHUIEI B KOHTPOJIbHOH rpymnme. B
o0eux rpymmax HaOIOIaI0Ch YMCHBIICHHE MOKA3aTeIs
o011ero nepu)epUIECKOro COMPOTUBICHUS COCYIOB (CO-
oTBeTCTBEHHO Ha 14,7 1 9,7%); 3HauNTENbHBIX U3MEHEHUIA
JIOTITUICPIXOKApAUOTPpadhUICCKH OMPEICICHHBIX TOKa3aTe-
Jell y 0OJIBHBIX 00€UX IPyII HE YCTaHOBJICHO.

Takum 00pa3om, BKITIOUEHHE COeBOH (pi1aBOHOMTHOM 100aB-
KH B JIedeHHe OOTbHBIX aTePOCKIICPO30M CIIOCOOCTBYET T10-
JIOXKUTENBHOM TNHAMHUKE KITHHUYESCKHX MTOKa3aTeNeH, yyd-
HICHHIO DYHKIIUU COCYIUCTOTO SHIOTEIHS, YTO MOITBEPIK/Ia-
ercs yBenmumdaeHneM curte3a NO U yMEHbIIICHHEM OOIIEero
nepudGepHIecKoro COCYANCTOro conpoTupieHus. Ha ocHo-
BAHHH MOJTYYCHHBIX PE3YJIBTATOB CUMTACM IETIECO00PA3HBIM
HCTIONB30BaHKE JAHHOTO CPE/ICTBA B JICUCHHUH OOJBHBIX aTe-
POCKIJIEpO30M, TeM OoJiee, UTo, IO HAIIIUM JaHHBIM, TI000Y-
HBIX 9(PEKTOB HE BBISBIICHO.
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SUMMARY

INFLUENCE OF THE SOYBEAN FLAVONOID SUPPLE-
MENT ON THE SYNTHESIS OF NITRIC OXIDE (NO) IN
THE PATIENTS WITH ATHEROSCLEROSIS

Chaava Kh'.,Kapetivadze V'., Tabukashvili R'., Grigorash-
vili G2, Kapetivadze L.}

! Thilisi State Medical University, Department of Internal Medicine
N4, ’Department of Internal Medicine N2; ’Research Institute of
Sanitary and Hygiene

66 patients of 40-77age group with atherosclerosis were
studied. The observation period made up 4 weeks. The pa-
tients were divided into two groups. Group I- experimental
group (50 patients) and group II-control group (16 patients)
The patients of both groups were given standard therapy,
but the patients of group I were additionaly given 200mg
soybean flavonoid supplement (daily dose 100mg. in cap-
sules two times a day after meals). Clinical observation
showed that the patients had no adverse reactions due to
intake of the natural food supplement. Compared to the
control patients better dynamics of clinical signs was ob-
served in experimental group: reduction of chest pain inten-
sity, arrhythmia and breathlessness, increase of tolerance to
physical load, manifested of normalisation arterial hyper-
tension and reduction of heart rate. Biochemical analysis
showed an antiatherogenic and hypolipidemic effect of the
soybean flavonoid supplement. Statistically reliable increase
of NO; reduction of general peripherial vascular resistance
and improvement of systolic function. Therefore it can be
concluded that given biologically active supplement can be
used in the treatment of atherosclerosis as an effective ther-
apeutic tool.

Key words: atherosclerosis, soybean flavonoid supplement, NO.
PE3IOME

BJUSIHUE COEBOM ®JIABOHOWJIHOM JOBABKH
HA CHUHTE3 OKCHMJA A30TA VY BOJIbHBIX ATE-
POCKJIEPO30M

Yaasa X.M'., KaneruBanze B.1'., TagyxamBuau P.1'., I'pu-
ropamBuin I.3%. Kanerusanze U.I'?

'"Tounucckuii eocyoapcmeenvlii MEOUYUHCKULL YHUGEPCUMEN,
Kageopa snympennei meouyunvt Ned; *kageopa enympennet
meduyunol No2; SHUH canumapuu u 2ucuenvl

B nHabnroneHnu ¢ yuactueM 66-u OOJIBHBIX aTEPOCKIEPO-
30M B KJIMHHKO-aMOYJIATOPHBIX YCIOBHIX HCCIEJOBAHO
JneficTBHE COeBOM (pIaBOHOMAHON NOOaBKH HA CHHTE3 OK-
cuna azota (NO) u maToreHEeTHYECKHE 3BEHbS aTEPOCK-
aeposa. [Toka3zaHo, 4YTO BKJIIOYEHHE BBINIEYKA3aHHOTO
cpeacTBa B Je4eHHUE OOJBHBIX aTEPOCKIEPO30M CIIOCO0-
CTBYET IOJIOKHUTEIbHON IMHAMHUKE KIMHUYECKUX MOKa3a-
Tenei, yny4meHno GyHKIHH COCYIUCTOTO IHIOTEIHUs,
4TO MPOSABIAETCA B yBedau4eHUH cuHTe3a NO U yMeHb-
HIEHUHU 00MI[eTo nepudepudeckoro CONPpOTHBICHUS COCY-
JIOB.
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YcTaHOBIIEHO, 4TO coeBast (IaBOHOUIHAS 100aBKa BechMa d¢-
(heKTHBHO JEHCTBYET Ha MMOKA3ATENN IMMMUAHOTO OOMEHa Y O0JTb-
HBIX aTEPOCKIIEPO30M, MIPOSBIAET IPKO BHIPAKEHHOE THIIOXOJIe-
CTEPUHEMHUYECKOE IEHCTBHE.

Ha ocnoBanun BBIIICH3I0KCHHOT O, UCIIOJIB30BAHUEC JaHHOI'O
CpEACTBA B JICUCHU N OOJIBHBIX ATEPOCKIIEPO30OM CUUTAEM BECbMaA
NEPCIICKTUBHBIM.

Peyenzenm: 0.m.1., npog. A.A. [Mupyxanasa

Hayunas nybnuxayus

KIMHUYECKHUE U JTUATHOCTUHYECKHUE OCOBEHHOCTH
KAJIBIIN®UKAIIUN BA3AJIBHbBIX 'AHIVIMEB

BepyaamBuiau U.B., Dnontu JLII., MumunomBuiau JI.K., Manus M.H., Mausanu K.C.

Tounucckuii 20cydapcmeenHblil MeOUYUHCKUL YHusepcumem, kageopa Hepeuvix OoesHell

WHTpakpannagbHast KaTblu(UKays B O0IbIIMHCTBE CITy-
yaeB (PU3HOIIOTHYECKOE siBJIeHHe, oTMedaeTcs y 0,3-1,5%
3/I0POBOTO HACEICHUS U MIPOXOIUT HezameTHO. OTinoxe-
HUE TPaHyJ KaJIbIHS IPOUCXOIUT Ha CTEHKAX COCYIOB MEJI-
KOTO Kamopa rofoBHOTo Mo3ra [9]. dusnonorndeckas nH-
TpaKpaHHaJIbHasT KadbIU(UKAINI MOXKET BBIIBISATHCS B
TaKUX y4JacTKax rOJIOBHOTO MO3ra, Kak sMmu(u3, TBepaast
000J109Ka (B TOM YHCIIe HAMET MOKEUKa), Oa3aIbHbIC TaH-
iy, plexus chorioideus u ap. Ee nHTeHCHBHOCTB, Kak TIpa-
BHJIO, HU3KAsI, OTHAKO C BO3PACTOM, 0COOCHHO cBhIme 40-a
JIeT, Bo3pacTaeT. IHTpakpaHnanbHast Kanblu(pHUKAIII MO-
JKET UMETh MaTOJOrndIecKknii xapakrep. OHa AeIUTCS Ha
TIEPBUYHYIO (MIUOMATHICCKYIO0) H BTOPUIHY0. OCHOBHBI-
MU IPUYMHAMH TaTOJIOTHIECKOHN KaabIn(pHUKAIIN 6a3aiTb-
HBIX TaHIJIMEB SIBISIOTCS: THIIONAPATHPE03, ICEBIOTUITONA-
patupeos, 6oe3ns Papa (cemMeiHast HANOTIATHYECKAS KalTb-
nuduKanys 6a3aTbHBIX TAHTIIHEB), (hakoMaTo3sl (Ty6epos-
HBIN CKIIepo3, 0omne3nb Ctepx-Bebepa), BpoxKIeHHBIN TOK-
COIUIa3MoO3, LUCTULIEPKO3, BpOXKACHHAs KpacHyxa, BUY
MHQEKINS, OTPABICHUE CBUHIIOM M YTapHBIM T'a30M, Jy-
YyeBasi Teparmsi, MUTOXOH/IPUOHAIIbHBIE O0JIE3HHU, CHHAPOM
KokkenHa, JeMEHITNH, CHCTEMHAs! KpacHast BOJTYaHKa, CHH-
npom Jlayra u ap. [ 1,4,6]. ITockombKy KasbI(AKaIIUs ITO-
KOPKOBBIX SIIEP BCTPEUAETCS PEIIKO, €€ ITHO-TIATOTEHE3 1
KIIMHUYECKOE 3HaYEHHUE HE /10 KOHIA SICHBI.

Bonesnr dapa BeIETICHA B OTACTBHYIO HO30JIOTHIO. DTO
peaxast HacJeICTBEHHAS ITaTOJIOTHs, IePEIaeTCs 1O ayTo-
COMHO-ZIOMUHAHTHOMY THITY. J{JIs KITHMHUYIECKOH KapTHHBI
XapaKTepHBI Pa3THIHBIC MOTOPHBIC HAPYIICHHS: CIACTHY-
HOCTB, OJIUTO- ¥ OpaTUKUHE3HS, PUTHIHOCTH MBIIIII, aTaK-
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CHisI, THIIEPKUHE3bI, CYIOPOTH, KOTHUTHBHASI TUCHYHKIIUS B
BHJIE JIGMEHITUH WJTH TIchxo3a [7,9]

CummeTpruHas HenauonaTnieckas (BTOpHIHast) KalbIn-
(bukarmst 0a3aTbHBIX TAHTIIMEB Yallle BCTPeJaeTCs IPH TH-
ToTIapaTUpe03e Wil IIceBIoTUITonapatupeose. [ umomapa-
THUPEO3 XapaKTepPHU3yeTCsI HapyIIeHHEM BCAChIBAHMUS KaJlb-
[IMS B KMIIIEYHHUKE. YCUIICHO €r0 BBIJCIICHHE IOYKAMH; TaK-
JKE YCHITMBACTCS OTIIOKEHUE KATBIIHS B KOCTAX, B MEJIKHIX
TKaHX, B TOM YHCIIE B 0a3aIbHBIX TaHIIHSAX. [ IpH riceBmorn-
TOTIapaTHPE03e [IETEBBIC OPTaHbI PE3UCTCHTHHI K ITapaTH-
PEOUITHOMY TOPMOHY, BCICACTBHE YETO Pa3BUBACTCS DIICK-
TPOJIHUTHO-META0OTMIECKUH AUCcOAIaHC  COOTBETCTBYIO-
mast eMy KInHn4eckas kaptuaa [ 8]. [To narasv Adorni et
al. [3], mocie Xxupyprudeckux onepaniii Ha IMATOBUIHON 1
MapanIuTOBHIHOM jKele3ax, B IOCTOIIEPAIMOHHOM MIEPHO-
JIe BBIABJICHHBIH ATPOT€HHBIN runonapatupeos B 50% ciy-
4aeB MPOBOIUPYET OMIaTeparTbHy0 CAMMETPHUYHYIO Kalb-
nn(UKAINIO TOJOBHOTO Mo3ra. KambIrudukamust MoXeT
MIPOTEKATh ACHMIITOMHO Ha MPOTSHKCHUN MHOTHUX JIET [6].
OnHako co BpeMeHeM, KpOMe TeTaHWH U CYIOPOT, BBISBIIS-
FOTCSI TAK)Ke CHMIITOMBI TAPKUHCOHN3MA 1 IeMeHITH. [1ap-
KHHCOHM3M B TaKHX CITydasX HE MOIACTCs JICICHUTO Tpe-
TapaTaMu JIEBOJIOITHI [ 5,6].

Hewnnnonarndeckas xanbIu(UKays BBIIBISACTCS U TIPH
HEKOTOPBIX HACJIEICTBEHHO-AECTCHEPATHBHBIX OOIE3HSIX,
MIpeBaNnpyroniee OOMBITHHCTBO KOTOPBIX MPOSBIISETCS B
JIETCKOM BO3pacTe, TP 3TOM 00MeH KalbItus u pocdopa
He HapymeH. K aTiM 6one3nsam oTHOCsATCS cHHIpOM Kok-
kenHa, Aukapau-I'yrepa, [layna, ¢pakomaros3sl u ap. U3
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(haxoMaTo30B clIeAyeT OTMETUTh TyOEepO3HbIH CKIEpO3 —
Oone3ns bypHeBuiIs, HacnexyeMas ayTOCOMHO-JOMUHAH-
THO. [TaTonornyeckne oyaru npeacTaBiIeHbl Malbpopma-
LUSIMA U TaMapTOMaMH¥ pa3JInuHbIX TKaHel. [lepuBenTpu-
KyJISIpHBIE TaMapTOMBI CO BpEMEHEM OOM3BECTBIISIIOTCSI, YTO
JIaeT XapaKTePHYIO KapTHHY Ha KOMITBIOTEPHON TOMOTpaM-
Me — KaJIbIIU(UKATHI BBISIBISIFOTCS B 0a3aJIbHBIX TAaHIVIHSAX U
MIEPUBEHTPUKYIISIPHOM OesioM BeriecTse [2].

B ocHoBe matorenesa 6ose3nu Bunibcona iexut pepmen-
TOMATHSI, B PE3YJIBTATE YCTr0 MOCTYIAOIIAs C THIICH Meb
OTKJIAJIBIBACTCSI B TICYCHH, TOJIOBHOM MO3TY, MOYKax (He-
(bpoxkasbiHO3) 1 B porouiie (kpyru Kaiizep-dretimiepa).
Yro kacaerca LIHC, To 15 Hee XapakTepHO pa3BUTHE
TUIICPKUHE3a U TPEMOPa; aMILTUTYIa HEIPOU3BOJIBHBIX
JIBUKCHUH MOCTETICHHO YBEIIMYMBACTCS JI0 ACTCPUKCHCA.
WHorna pa3BUBaOTCS MUPAMUTHBIN AeDUITUT, CYTOPOTH U
JIpyTHe CUHAPOMBI. BU3yanusanus roioBHOrO MO3ra, Ha-
pAay ¢ aTpoUsMHU XBaCcTaTOrO Spa U CTBOJIA, HHOT/IA BbI-
SIBIIICT U KATBIU(DUKAIUIO 0a3aJIbHBIX TAHIJIHEB. DKCTpa-
MUPAMUTHBIC PACCTPOMCTBA U KaublU(UKAIHs Oa3aTIbHBIX
TaHIJIUCB B MOJIOZIOM BO3PACTe HEYKOCHUTEIHHO TPEOYIOT
HCKITIOYEHUSI YKa3aHHOW MaTOJIOTHH [2].

LICJ'H)IO HaIeTo UCCIICAOBAHUA IBUJIOCH OXAPAKTCPHU30BATH
NaToOJIOTUYCCKYIO KaJ'ILHI/I(l)I/IKaHI/IIO 0a3anbHBIX T'aHIJIUCB,
BBISIBUTD UX 3THO-IIATOT€HETHYECKHE OCOOCHHOCTH U one-
HUTb 3(1)(1)6KTI/IBHOCTI> MaTOTCHECTUYCCKOI'O JICUCHUS.

Marepuana u Meroabl. Hamu Habmronanmcs geTsipe 60b-
HBIX C IATOJIOTHYECKUMH Kbl (pUKaTaMu B 6a3aibHBIX
raarusax. bonbHbIe OBITH MOTOTOTO BO3pacta (21 rom, 17
net u 15 ner), kpome ogHOTrO (72 T0O/1a); TPOE U3 HUX OBLTH
MY’KCKOT'0 T10J1a M OJJHa — )KEHCKOT0. [laToiornieckyro kajb-
nupuKanuio Mel i HepeHInPOBaId OT GU3NOIOTHIEC-
KOIf ¢ y4eTOM HHTEHCHBHOCTH KJIbIU(UKATOB, HX JIOKAJIH-
3aIlMM B JIPYTHX HEXapaKTEePHBIX U (U3HOIOrHYeCKO
KaTbU(DUKIMU MecTax, BO3pacTa OOJIBHOTO U KIMHUKH
6osre3nn. Hamu mpoBOANINCH KOMITBIOTEPHAS TOMOTpagHst
1 J1a0OPaTOPHBIC UCCIICIOBAHMS YPOBHS KaJIbLHs U T1apart-
TOPMOHA B KPOBH. B citydae BBISIBIICHHS HapyLIEHHS 0OMe-
Ha Kajplus (TUIOMApaTHPEO3, MCEBAOTHUIIONAPATHPEO3),
KpPOME CHMITOMATHYECKOTO JICYEHHSI MBI IPOBOJIMIIN TaK-
)K€ TATOreHETHYECKYIO TepaIfio mpernaparaMi KajlbLus
(CaD3, mrroxoHaT Kablys). YAuTeIBast Hed(PPEKTHBHOCTH
AQHTHIAPKIHCOHMYECKNX MEIMKaMEHTOB (HalpuMep, JIeBO-
JI0I1a) B JICYCHWH MApKHMHCOHW3MA, BBISBILIOLICTOCS Ha
(hone runonapaTupeosa [ 5], mpemapaTs JIEBOIOIBI ITPH K-
CTpaIMpaMHUIHBIX HAPYIICHHX HAMH HE IPUMEHSIIHCH.

Pesysibrarel u ux o0cyxaeHue. B peyasrare NpoBEIEHHOTO
HaMU HCCIIEe0BaHMs BO Beex ciydasx Ha KT ronosHoro Mos-
ra 0OTMeJaach OmmaTepanbHas i CAMMETPUIHAS KATBIA(H-
Karusi 6a3aJIbHbIX FAaHIINEB, KOTOpas IMeNa MACCUBHBIHN Xa-
paxrep. Hapsmy ¢ 6a3abHBIME TaHITIHSAMH, KaTbIA(HKAIN
TIOIBEPTAIIICH TAKKE U IPYTUE YIACTKU TOJIOBHOTO MO3Ta:

40

MEJUIJUHCKNE HOBOCTH I'PY3UN
LSISHNZILM LSFIRNGO6(M) OSLEI6N)

MOZKEYOK (B JIBYX CIIy4asix), HEpUBEHTPHKYISIpHOE Oerioe
BEIIIECTBO (B IBYX CITy4asix) 1 JJOOHBIE IOJIH (B IBYX CITy4asix).
W3onmpoBaHHast jxe KadblU(pHUKaIMs 0a3ajJbHBIX I'AHIINEB
0ObL1a 0OHapy’KEeHa TOJIBKO B OHOM CITy4ae, Korya Kabln(u-
KaTbl COIyTCTBOBATM HEHPOUH(EKIINH C TATOJIOTHYECKUMH
TUIIO/ICHCHBHBIMU OYaramMy B 3aThUIOYHO-BUCOYHBIX JIOJISIX
TOJIOBHOI'O MO3Ta ¢ 00euX CTOpOH (pHC. 1).

Puc. 1. Ha KT momoepammax visi61s10mesi Kaibyupura-
Mol 8 NOOKOPKOBLIX 2aHeIusx (O1eOnblll wap, X6ocma-
moe 0po), a Maxice OMMedaromcest 2Uno0eHCUgHble 0Ua-
2U 8 3aMbLIOYHO-BUCOUHBIX 05X C 00eUx CMopoH

Kak Ob110 HaMU BBIIIE OTMEYEHO, OOJIBHBIE KPOME OJTHO-
ro, ObLIM MOJIOJIOTO BO3PACTa, YTO B CBOIO OYEPE/b, YKa-
3bIBAET Ha MATOJIOTUYECKYIO POy Kanbiudukarmu. Uro
KacaeTcs 4eTBEPTOro OOIBHOTO, OH OBIT OXKIIJIOTO BO3pa-
cta (72 roma). PU3HOIOTHIECKYTO IPUPOTY TIpOIecca Kalb-
U(UKAIUH B 9TOM CIIy4ae Hapsay ¢ KIMHUKON MCKITI0Ya-
JI1 MAaCCUBHOCTH M OOIITMPHOCTH 0OM3BECTBICHUS (pHC. 2).
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Puc. 2. Ha KT momozpammax ommeuaromecs CUMMempuy-
Hble Kanbyu@durkamol 8 MeOUAIbHbIX CIMPYKMYPAX MO3-
orceuxa (A), 6 nepuseHmpuKyIsApHOM berom seujecmese u
cemuoganvhvlx yenmpax (B), a maxowce 6 bazanvuvix ean-
enusax (C). Ha yposne nookoprogulx sioep (C) evisgisi-

10MCst 08YCMOPOHHUE NOPANCEHUS 20]I080K XBOCIMAMbIX
sa0ep, 3pumenbHulxX 6y2pos, NPoeKyul KOAeHa GHYMpeH-
Hell Kancynvl (Ha Qone eunonapamupeosa)

Crenyer OTMETHTD, YTO MACCUBHAS KabIH(UKAIINS, KO-
TOpas MMEeT MATOJOTHYECKHUH XapakTep, M0 HAIINM
CilydasM HE3aMEUeHO HE NMPOTEKAET U JaeT COOTBET-
CTBYIONIYIO KIIMHUKY. ¥ BCeX OOJIbHBIX OTMEYaJINCh Pe3-
KO BBIPQKCHHBIC CHMIITOMBI, YKa3bIBAIOIIHE Ha JHC-
(hYHKITHIO TTOJJKOPKOBBIX sijiep (Tabnuia). Kansiuduka-
[¥s1 MO3KEUKa (HA HAIIeM MaTepHale B IBYX Cydasx)
TaKXKe IPOSABUIACH MO3XKEUKOBOM aTakcueu. Y BcexX
OOJBHBIX HA TOM HJIM HHOM JTare 00JIe3HN OTMEUYaIHNCh
cynoporu. B Tabnuiie npuBeeHbI CHHAPOMBI, BbI3BaH-
HbIC, B OCHOBHOM, pPacCTpOHCTBOM (yHKIHH Oazalib-
HBIX TAHIJIMEB, & BOSHUKIINE B PE3Y/IbTaTE OCHOBHOTO
3aboseBaHus (TETaHMsI, KOKHBIC aHTHO(PUOPOMBI) HAMH
HE YUYTCHBI.

Ta6ﬂuua. Knunuueckue nposeiienust Kaﬂbuudmkat;uu 6azanvubix 2aneiues

CuHapombl n
HenpousBoabHble IBUKECHUS 4
DKCTpanupamuHasi pUruIHOCTh 2
Onuro-0pa guKIHe3us 1
JemeHnms 3
Cynoporu 4

[To m1aGopaTOpHBIM JaHHBIM y TPEX OOJBHBIX BBISBICHO
HapymieHne oOMeHa Kalblus: y IBYX — Ha (JOHE THUIIO-

mapaTtupeo3a u 'y OJHOTO — Ha (JOHe ICeBIOorHIonapa-
tupeosa (puc. 3).

Puc. 3. Humencusno kanvyuduyuposansl nepuseHmpuryispHoe denoe seujecmso, meepoas 0bonrouxa (4),
bazanvHble eanenuu, cemucgepvl mosxceuxa u 106Hvie ooau (B, C) (ha ¢one ncesdoeunonapamupeosa)

Y geTBepTOro OOIEHOTO YHIOKPHHHON MATOIOTHUH He HAOIIONAI0Ch — 3TO OB cirydaii Oone3nu bypresuis (puc. 4).

Puc. 4. Bonesnv Bypresuna. Ha KT momoepacpammax Kaneyuuxkamol 8blasistomcs 6 0A3a1bHbIX 2AH2TUAX
(2on06Ka x60cmamozo A0pa, breonvlil wap, spumenvhsili 6yeop) (A, B) u 6 obeux n106nvix doasax (A)

© GMN
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B GonbuinHCTBE CiTyyaeB B aToreHese KalblypuKamm 6a-
3aJIbHBIX TAaHIJIMEB, TI0 HALLINM JIAHHBIM, JI)KUT THITOKaJIbIH-
emusi. Ha poHe maToreHeTHaecKoro JieueHus IpernaparamMmu
KaJIbIHs, TI0 HAallIMM HAOMIOICHUSIM, 3HAYUTEIBHO YMEHb-
LIMJIACH CUMIITOMBI, BEI3BaHHBIE AUCHYHKIIUEH MOAKOPKO-
BBIX SIJIEP: PEAYIMPOBAITMCH IIPU3HAKH AKCTPAUpaMUIHON
PUTHAHOCTH, UCUE3 CUMIITOM ‘‘3y04aToro kojeca’”, HE OT-
MeYaach CKOBAHHOCTB BO BPEMsI IBM)KEHHSI, YMEHBIIHIIHChH
THIIEpPKUHE3bI XOPE0-aTeTOUAHOTO TUIa. B KOrHUTHBHOM
cdepe BBIIBICHO HEKOTOpoe yimyumeHue. Hu B oxHoM city-
Yae He OBbIIM MOJHOCTBIO YCTPaHEHBI SKCTPAITMpaMHU/IHbIE
PacCTPOKCTBa, OAHAKO AUHAMUKA ObLIa IIOIOKUTENbHAS 0e3
IpenaparoB JEBOJOIIbL, 4eMY, Ha HaIll B3IVIsA, CIOCOOCTBO-
BaJia HOPMaJIM3alus yPOBHI KAJIBIMsl B KPOBH U 3a/1epiKa-
HUE Mpoliecca KaJbU(pHUKAIMU B TOTIOBHOM MO3TY.

Takum 0OpazoM, HEOOXOIMMO ITOTYEPKHYTh, YTO KaJIbIIU-
(ukanys 6a3anbHBIX TAaHIJIMEB B OOJBIIMHCTBE CITyYacB
(u3nonornueckoe sBICHNE, KOTOPOE MTPOXOIUT HE3aMET-
HO ¥ CITy4aifHO 0OHapy»KMBAETCsI TOJILKO IPH BU3yaJIn3a-
LIUH, B OTJIMYHME OT MAaTOJIOTMYECKO Kablu(uKanum, mpo-
SIBIIAIONIEHCS 04aroBoif HEBPOJIOTMUECKOW CUMIITOMATH-
koit. J{nst nudpdepeHmanum naToaoruaecKoil KaabIudu-
Kaluu OT pU3HOJIOTHYECKOH CIEIyeT YUUTHIBATh BO3PACT
o0creryemMoro 00JbHOT0 (MHTpaKpaHHAIbHAS KaTbIH(U-
Kalusi B MOJIOJIOM BO3pacTe YKa3bIBaeT Ha MATOJIOTHIO) U
xapakTep Kanbimdukamu. MHTeHcHBHOE 00M3BECTBIICHNE
B oOnactu 0a3ajbHBIX FAaHIIMEB C BOBJICYCHHUEM OEJIOro
BEIIIECTBA B MPOIECC KATbIM(DUIIMPOBAHIS YKA3bIBACT Ha
TIATOJIOTMYECKYIO IPUPOLLY, a H30JIMPOBAHHAS KAJIBIH(H-
Kalysi 9TUX siaep Ha ()OHE HEM3MEHEHHOTO TOJIOBHOTO MO3Ta
1 TTIApAKIMHIYECKHUX JAHHBIX B HOPME, KIIMHUIECKH ITPOSIB-
JSTIOIAsicst AUCQYHKIMEH TOAKOPKOBBIX S7Ep, MOJKET OBITH
BbI3BaHa TOJIKO PEAKOM HACIEACTBEHHOW MAaTOJIOTUEN —
6omne3npio @apa. Camoit 9acToil MPUIMHON CHMMETPHY-
HOH KanbIU(pUKanny 0a3aabHBIX TAHIIIMEB SBISIETCS THITO-
rapaTupeos M rncepporunonaparupeos. [lostomy, ecnm y
00JIEHOTO, C TOMOIIBIO BU3YaJIN3AIMN BBISIBIISICTCS OMTa-
TepaJibHas 1 CHMMETPHUYHAS Kb (DUKAIINSA ITHX ydacT-
KOB, PEKOMEH/TyeTCsI OTIPE/ICIINTD YPOBEHB KalbIus, (oc-
¢dopa u mapatropmMona B KpoBu. CleryeT OTMETUTH, 9TO
ClTyyad MapKHHCOHW3MA IPH KaIbIM(DUKAIUAX HE TO/Ia-
IOTCSI JICUEHHIO TIpEeTapaTaMy JICBOAOMBI, 9eM M OTJINYa-
FOTCSI OT uanomnarnueckoit ero opmsi [ 10]. ITo Hammm nan-
HBIM, SKCTpaNMpaMHUIHbIE paccTpoiicTBa Oosee nimm Me-
Hee TIOIAI0TCS TAaTOTeHETHIECKOMY JICUCHHMIO TTperapa-
TaMH¥ Kaiblus. IHTpakpaHnanbHas KaubIu (UKW Tak-
K€ BCTPEYAeTCs IIPH HACIIEACTBEHHO-JIETEHEPATUBHBIX 00-
JIe3HX JETCKOTO Bo3pacTa (0one3ns bypHeBuis, ciaIpoM
Koxxenna, Aukapau-I'yrepa, layna u ap.). B aTux cimygasx
oOMeH KambImst U pochopa He HapymeH. Hamr cimygait
6ore3an BypHeBMIIA TakoKe MpoTeKan 6e3 N3MEHEHHS yPOB-
HS KaJIbLUs ¥ TApaTrOpPMOHA B KPOBHU. DKCTpaNUpaMH/I-
HBIE PACCTPONCTBA M KANIbIIM(HUKAINS Oa3aIbHBIX TaHIVINCB
B MOJIOJIOM BO3PAaCTE TUKTYET HEOOXOANMOCTh HCKITIOUe-
Hus Oone3nn Bunbcona. MHTpakpannansHas KanbIupHKa-
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uus npu I/IH(l)eKHI/ISIX, KakK 1npaBujio, aCUMMETpHU4Ha, MHO-
JKECTBCHHA U BBIABJIACTCSA B PA3JIMYHBIX Y4aCTKaX IOJIOBHO-
ro Mo3ra.

Takum 00pa3oM, KOppesILus JaHHBIX HEHPOBU3yasn3a-
IUH (MHTEHCUBHOCTB U JIOKAIHU3aLUs HHTPAKPAHUAIBHBIX
KaJIbI(PHUKATOB) C KIMHUYECKOW KapTHHON OOJIE3HH U J1a-
060paTOPHBIMH JJAHHBIMH ITO3BOJISIET YCTAHOBUTH ITPUPOTY
KaJbIM(HUKAINU 1 OpPTraHn3aliK aJeKBaTHBIX JICUCOHBIX
MEpONpUATHIL.

JIMTEPATYPA

1. KonoBanos A.H., Kopauenko B.H., O3eposa B.W., [Ipornn
W.H. HeiipopeHTreHoJI0THs AETCKOTO BO3pacTa. — AHTUIOD:
2001. - C. 203-204.

2. SIxao H.H., llltyneman /I.P. Bone3sHu HepBHOW CHCTEMBI. —
M.: “Memununa”. - 2001. —tom 1. - C. 425-430.

3. Adorni A., Lussignoli G., Geroldi C., Zanetti O. Extensive
brain calcification and dementia in postsurgical hypoparathy-
roidism // Neurology. - 2005. - vol. 65. - N9.

4. [llum F., Dupont E. Prevalences of CT-detected calcification in
the basal ganglia in idiopathic hypoparathyroidism and pseudohy-
poparathyroidism // Neuroradiology. — 1998. — N 27(1). — P. 32-7.
5.1zadi S. Intracranial Calcification // Shiraz E-Medical Journal.
-2000. - P. 32-34.

6. Numaguchi Y., Hoffman J.C., Sones P.J. Basal ganglia calcifi-
cation as a late radiation effect. - Section of Neuroradiology of
Emory University Clinic: 2001. — 3 p.

7. Ring H.A., Serra-Mestres J. Neuropsychiatry of the basal ganglia
// Journal of Neurosurgery and Psychiatry. —2002. - N72. - P. 12-21.
8. Rastogi R., Beauchamp N.J., Ladenson P.W. Calcification of the
basal ganglia in chronic hypoparathyroidism // The Journal of Clinical
Endocrinology & Metabolism.—2003. - vol. 88. —N4. - P. 1476-1477.
9. Sobrido M.J., Hopfer S., Geschwind D.H. Familial idiopathic
basal ganglia calcification. - University of Washington: 2004.— 13 p.
10. Uncini A., Tartaro A., Di Stefano E., Gambi D. Parkin-
sonism, basal ganglia calcification and epilepsy as late compli-
cations of postoperative hypoparathyroidism // J Neurol. —
1999. — N 232(2). - P. 109-11.

SUMMARY

BASAL GANGLIA CALCIFICATION: CLINICAL MANI-
FESTATIONS AND DIAGNOSTIC EVALUATION

Verulashvili 1., Glonti L., Miminoshvili D., Mania M.,
Mdivani K.

Department of Neurology, Thilisi State Medical University

Physiological intracranial calcification occurs in about 0,3-1,5%
of cases. It is asymptomatic and is detected incidentally by
neuroimaging. Pathological basal ganglia calcification is due to
various causes, such as: metabolic disorders, infectious and ge-
netic diseases and other. Hypoparathyroidism and pseudohy-
poparathyroidism are the most common causes of pathological
basal ganglia calcification. Besides tetany and seizures this con-
dition is presented by parkinsonism and dementia. Such parkin-
sonism doesn’t respond to drugs containing levodopha. Infec-
tions (toxoplasmosis, rubella, cytomegalovirus, cysticercosis,
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AIDS) give multiple and asymmetric intracranial calcification.
Inherited and neurodegenerative diseases cause symmetrical, bi-
lateral basal ganglia calcification which is not related to metabol-
ic disorders (blood calcium level and other), those are: Cockayne
syndrome, tuberous sclerosis, Fahr’s syndrome, Down syn-
drome and other.

We observed some cases of basal ganglia calcification and stud-
ied clinical manifestations and treatment tolerance of this patho-
logial condition.

Since adequate treatment of hypoparathyroidism may lead to
marked clinical improvement, serum concentration of calci-
um, phosphorus, and parathyreoid hormone is suggested to
be determined in all individuals with calcification of the basal
ganglia to rule out hypoparathyroidism. Basal ganglia calcifi-
cation in young patient with acute hepatitis may be result of
Wilson disease.

Key words: basal ganglia calcification, intracranial calcifi-
cation.

PE3IOME

KIMHHUYECKHUE U JTUATHOCTHYECKHUE OCOBEHHOCTHU KAJBIUO®UKALNU BA3AJ/IBHBIX T'AHITIMEB

Bepyaamsuau U.B., [nontu JI.II., Mumunomsuau A.K., Manusa M.H., Mausanu K.C.

Tounucckuil 20cyoapcmeenuviii MeOUYUHCKUU yHusepcumem, kageopa Hepeuvix bonesnell

®dusznonornyeckas HHTPaKpaHHATbHAS KaTbIM(DUKAIHS OTMEda-
etcsy 0,3-1,5% 310poBOTO HaceNIGHHS 1 CITyYaifHO OOHAPYKH-
BAETCs JIMLIb BO BpeMs HeIpoBU3yaIu3allui WIK IPOXOJUT He-
3ameTHo. [latonmorndeckas KanbudUKaIns MOXKET OBITh 00yC-
JIOBJIEHa MHOTHMU (D)aKTOPaMH, B TOM YHCJIe: METa00INIeCKUM
JIEKTPOIUTHBIM TUCOAIAHCOM, SK30T€HHON HHTOKCHKAIUeH, Ha-
CJIeJICTBEHHOHU naTonorueil u ap. ['unonaparupeos u ncesioru-
onapaTupeo3 SBISIOTCS CaMOi 4YacTOW MPUYMHON MaTOJIOTHU-
YEeCKOW CHMMETPUYHOHN KadbIU(pHUKAIMY Oa3abHbIX FAHTIINEB,
KJIIMHUYECKU MPOSIBIISIOTCS HE TOJIBKO B TETAHUU U Cy0pOrax,
HO M B IAPKMHCOHW3ME M JeMeHINH. [IapKMHCOHHM3M B TaKknX
Cllydasix He IO/ laeTcs JISUCHUIO ITpenapaTaMy J1eBoAonsl. HT-
pakpaHuaibHas KadbIUQHUKAIWS IPH HHPEKIUAX, KaK MPaBu-
JI0, aCUMMETPUYHA U MHOXKECTBEHHA, a IIPH HACJIE€ACTBEHHO-JIEeTre-

HepaTHBHBIX OOJIE3HSIX HOCUT OHIIaTepalIbHBIN, CAMMETPHYHBIH
XapakTep M He CBs3aHa ¢ HapylleHHeM 0OMeHa Kanblus 1 hoc-
(dbopa. MbI onricany HECKOJIBKO CiTydaeB Kaibludukamuu Oa-
3aJIbHBIX TAHIVINEB, U3YYHIH UX KIHHHYECKOE MPOSIBICHHE H
TOJIEPAHTHOCTH K JieueHu0. Kanbundukarms 6a3anbHpIX TaHT-
JIMEB y MOJIOJIBIX C OCTPBIM TEIIaTHTOM MOYKET yKa3bIBaTh Ha
renaToNICHTHKYJISIPHYIO lereHepanuio (6one3ns Bunbcona). C
L0 HCKITFOYEHHS SHAOKPHHHOM [ATONIOTHH, LIEJIeCO00pa3HO
OIPE/ICIINTh YPOBEHb Kanblys, Gpocdopa U mapatropmMoHa B
KPOBH Y BCeX 0OJIBHBIX € KanblrdukaTaMu B 001acTH 6a3alib-
HBIX TQHIJINEB.

Peyensenm: 0.m.1., npogh. H.B. Oxyoorcasa

Hayunas nybnuxayus

POJIb OKUCJIUTEJBHOI'O CTPECCA B INATOI'EHE3E
BUPYCHOM NMOJUHEVUPOIIATUHA

Horonanze C.1., Hunya H.I',, Topae3nanu M.I',, Kapnamsuiau M.C., Canuxuize T.B.

Tounucckuii 20cydapcmeenHblil MeOUYUHCKUL YHusepcumem, Kkageopa Hepeuvix OoiesHell

Guillain-Barre syndrome (GBS) xapaxrepu3zyercst ocTpoii
BOCHAJUTEIBHON IEMUETMHU3AIMOHHON HelporaTuen, Ko-
Topas nposisAeTcs oT 1 10 4 Ha 100 TeIc. Hacenenus . [lere-
HepalMs aKCOHa, CONPOBOKAAIONIAsl €r0 JIEMHEINHU3a-
U0, SIBJIICTCSI OCHOBHOW MPUYHHOI HEBPOJIOTMYECKOH He-
JIOCTAaTOYHOCTH, XapaKTePHOI1 JIJIst 3TOro 3aboseBanust [9].
Cuuraercsi, 4To JeTCHEepaIIUs aKCOHA SIBIIICTCS] BTOPUYHBIM
PE3yNBTaTOM OCTPOTO BOCHAJICHUS, XOTSI MEXaHU3MBI ee
Pa3BUTHS 10 CEii IeHb HEe YCTaHOBIIEHBI [6]. Bocanutens-
HOE TIOBPEIK/ICHUE HEPBHOW CHCTEMBI CBSI3aHO C HapyIIie-
HHEM IIeJIOCTHOCTH reMaTodHIepannyecKoro 0aprepa, HH-

© GMN

JYLIHPOBaHHBIM Pa3INuHBIMHA HH(EKIIMOHHBIMHU CTUMYJ1a-
MU 1 HHQUIIBTpALel BOCTIATUTEIBHBIX KJIETOK. B pa3su-
THUH JIEMUCIIMHU3AIMU 000JI0YeK aKCOHA CYIIECTBEHHAs
POJIb MPUHAJUICKHUT TAKMM ITPOBOCITAIUTEHBIM areHTaM, Kak
IUTOKHHBI, IENTH/IbI, aHTUTEJIA, PEAKTUBHBIC COSTUNHEHHS
KHCIJIOPO/IA M a30Ta, KOTOPbIE 00pa3yIoTCsl aKTUBHPOBAH-
HBIMH HIMMYHHBIMH KJICTKaMH.

ueJ'II)IO HCCIICA0BaHUA ABUJIOCH YCTAHOBJICHHUC POJIM UHTCH-

cu(UKALUK OKHCIUTENBHOTO METa00IN3Ma B IATOIeHE3e
BUPYCHOM NOJTMHENHPONaTHH.
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Marepuas u metoasl. Hamu nceeioBans 20 00JIBHBIX BH-
pyCHOIi nonuHeponaTueil, HaXoASIIUXCS HA JCUCHUHU B
JieTiapTaMeHTe HEPBHBIX Ooste3Hel LleHTpaabHON KITMHUKU
TOwmmcckoro rocy1apcTBEHHOT0 MEANITMHCKOTO YHHBEP-
cutera. OCHOBHBIM AMAarHOCTUUYECKUM KPUTEPUEM SBIISLI-
Cs1 OCTPO- WJIH TTOI0CTPO HAPACTAOIIMIH BSAJIBIHM TeTpanapes
WU HWKHUHM BSUIBIN Mapamnapes, COMpOBOXKIAOUIUIiCS
apeduiekcueii. XapakrepusiMu it GBS siBisitorest: mpo-
rpeccupoBaHue Mpoliecca B nepuose 4-x HeJelb, BOCCTa-
HOBJICHHE, HAUMHAIOIIeeCs CITyCTs 2-4 HeleH ocIe J0C-
THOKEHHS (a3bl IU1aTO, CAMMETPUYHOCTh CHMITOMATHKH,
OTCYTCTBHUE BBIPAKEHHBIX HAPYIIEHHUH 1yBCTBUTEILHOCTH,
BOBJICYCHHE YEPEITHBIX HEPBOB (TIPEXK/IE BCETO JIBYCTOPOH-
Hee nopakenue nunesoro VII HepBa), BereraTuBHas Auc-
(YHKIMSI, OTCYTCTBHE JINXOPOJIKH B Hayasie 3a00JeBaHMsL.
Jluarno3 moATBepKAAICS dJIEKTpOHEHpoMuorpadueii.
BonbHBIM IPOBOIMIIN HCCIIE0BAHUE IIPO- M AHTHOKCHIaH-
THOM cucteM u coaepskanust NO B kpoBH. B kauecTBe KOH-
TPOJILHOH IPYMITBI HCIOIB30BAIM KPOBb MTPAKTHUECKH 3]10-
POBBIX 25 TOHOPOB.

C 11eJ1b10 UCCIIEI0BAHNS OKHUCIUTEIBLHOT0 METa00M3Ma [IPH
BUPYCHOH TOJIMHEHPOIIATHU KPOBb 3aMOPaYKUBAITU B JKHUI-
koM azote (-196° C). CrekTpsl 3MeKTponapaMarHiTHOTO
pe3onanca (JI1P) kpoBH H3MeEPSUTUCH B KBAPIIEBOM COCYIE
Jproapa rnpu temrepaType KHUAKOro a30Ta Ha painoCIieK-
tpomerpe PD-1307 (Poccust) ¢ 4acToTOM MUKPOBOIHOBOTO
m3nyuenus 9,77 GHz, cHaOkeHHOM KOMITBIOTEPHOM MPO-
rpaMMOI HaKOIUIEHHUsI CUTHAJIOB. B kpoBu peructpuposa-
nck curHanbl DI 1P moka3aTenei mpooKCHIaHTHON (MOHBI
C MepeMeHHOH BaJeHTHOCThIO (Mn** (g =2,14), Fe*
(g=2,37, AH=3501I"c)) 1 aHTHOKCHIaHTHOM (TIepPyIOTUIA3MH-
Ha (g=2,05), Fe**-tpancdeppuna (g=4,3)) cucrem (Merre-
moriobnHa (MetHb) g=6,0), a Takke KOMITIIEKCOB OKCHIa
azota c reMoBbIM kene3oM (HbNO, g=1,94). Perucrparms
CTICKTPOB TIPOM3BOAMIIACH TIPH aMIUTHTYAE MOysirin 0,6 MT
¥ MOIITHOCTH MHKPOBOJTHOBOTO m3rydeHus 100 MBT.

s ompenenenus conepxanus okcuaa azora (NO) B kpo-
BU UCIIOJIb30BAJIH CIIMH-JIOBYIIKY JUITHIIMTHOKApOaMaT

MEJUIJUHCKNE HOBOCTH I'PY3UN
LSISHNZILM LSFIRNGO6(M) OSLEI6N)

Na (DETC, Sigma). Kposs unkyouposanace ¢ DETC
(500 mr/kr) u Fe**-uurparom (50 mrFeSO,+. 6H,0+ 250 mr
UTpaTa HAaTpuUs Kr', B 03¢ 1,75 MI/MJi1 KpOBH) B TCUCHHE
3-X MUHYT IIpU KOMHATHOM Temnepatype [1].

C 1esnblo onpe/ieNieHHs CoJIepKaHus CBOOOTHOPaIMKaITb-
HBIX COE/IMHEHUH KUCIIOopoyia (Cynepokcuapanukaios (O,-))
u nepoxcuoB unuaoB (LOO’) kpoBb HHKYOUPOBAIH C
CNUH-JIOByWIKamMu 5,5 numetun-l-nuponun-IV-oxcunom
(DMPO, Sigma) n o-dpenunl-tert-6yrunaurpon (PBN,
Sigma) B no3ax 50 mM DMPO u 150 MM PBN (8 25 MM
tpuc-HCI 6ydepe - pH 7,4) Ha 1 mu1 kpoBH B TeueHne 3-x
MUHYT IIpH1 KoMHaTHOH Temnepatype [ 18]. Cnekrpsr DI1P
xommiekcoB NO-Fe**-(DETC),, DMPO-OOH u PBN- LOOH-
aJyKTOB PETUCTPUPOBATIUCH MIPU TEMIIEpaType KUKOr0o
a30Ta ¥ 3HAYCHUH MUKPOBOJIHOBOM MoIHOCTH 20 MBT.

AKTHBHOCTH aHTHOKCHUAAHTHBIX (PEPMEHTOB KPOBH - KaTa-
nasbl, cynepokcuaucmyTassl (CO/l) u mryTaTHOHpeyKTa-
3b1 (I'P) onpenensinack ciekTpoOTOMETPHUECKHM METO-
nom Ha criektpodoromerpe CD-46 JIOMO. AKTUBHOCTH
KaTaja3bl ONpeIeNIsUIN B T1a3Me KpoBH 110 Metoay Albi, B
Momudukarmu Kopomtoka M.A .1 coaBt. [2]. AKTHBHOCTh
CO/l ompenensiyid B 9pUTPOIUTAPHON Macce KpOBHU 110 Me-
tony Fried, monudunuposannom Makapenko E.B. [3]; ak-
TuBHOCTH ['P - B apuTpouuTax ¢ momomipio Habopa
“Glutathion Reductase Assay Kit” (Sigma).

PesyabTarsl u ux o0cy:xaeHue. B pesynsrate npoBeeH-
HBIX HAMH HCCJIEI0BAaHUH YCTaHOBIIEHO, UTO TIPH BUPYC-
HO HEMPONATUH B KPOBU NALIMEHTOB PE3KO BO3PACTAET
coJiepKaHne CBOOOIHOTO OKCHIA a30Ta, 00pa3yloTCs €TO
KOMIIJIEKCHI ¢ TeMOBBIM kesie3oM (HbNO) (tabmmma 1).
HexoTtopsimu aBTOpamMu otMedaercs HakoruieHue NO u
B CIIMHHOMO3TOBOM )KHKOCTH, YTO 00YCIOBICHO Hapy-
IICHUEM I[EeJIO0CTHOCTH TeMaTOdHIIe paTnIecKoro 0apre-
pa MM €T0 yCHWJICHHBIM 00pa30BaHNEM B HEPBHON TKa-
HU [16]. DTH 1aHHBIE KOPPETUPYIOT C TAHHBIMH JIUTEpa-
TypbI 00 yBenmuaeHuu conepkanus NO B o0nacTu nemue-
nuHu3anH [8].

Tabnuya 1. Iloxkazamenu napamacHumusX YeHMpPos Kposu Npu 8UPYCHOU NOJUHEUPONnamuu

F63+-Tp 191 Mn?t Fe?t HbNO R .
Tpymmer 0=43 | g=2,05 | g=2,14 | =225 | g=2,01 No 0: Loo
BEpyeHan 23,5+1,8% | 32,3+2,5% | 11,0£1,5% | 34,0£2,5% | 153%2,1% | 20,1+1,3* | 6,0+1,3* | 5,0+1,0%
NOJIMHECUpOHaTUus
KOHTPOTLHAA 30,042,5 | 20,042,0 - - - 16,041,2 - -
rpynmna

* ommeuenol 0007)’[066‘pr16 U3MEHEHUS NO OMHOULEHUIO K KOHMPOJIO

MHOTO4HCIICHHBIE TAHHBIE JINTEPATyPhl CBUICTENBCTBYIOT
o 3HaguMoit porr NO B (QyHKIIMOHMPOBAHHUA IIEHTPAIh-
HOM 1 epudepraeckoit HepBHO# cuctem: NO peryaipyer
PE3HCTEHTHOCTH LiepeOpabHBIX KPOBEHOCHBIX COCYIOB U
MIPOHUIIAEMOCTh TeMaTo3HIIehammaeckoro 6aprepa, yqa-
CTBYET B IIPOIIECCAX AEMUCITNHU3ALMH, THOCITH OJIMTOACH]I -
putoB [11], Bo3meicTByeT Ha MpoOHUIIaeMOCTh Na*-bIX,
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K*-p1x u Ca’-pIX KaHAIOB [4] 1, TEM cCaMBbIM, Ha JCTIONISPH-
3aIMI0 MEMOpaH U HHTEHCHBHOCTH MUTOXOHIPHAIBEHOTO
nbixanus. NO peryinupyeT HaTpHueBbIi TOTOK NpH GpU3Ho-
JIOTMYECKHX U ITATOJIOTMYECKHX IIPOIeccaX, BHYTPHAKCOH-
HYTO aKKyMYJISIIUIO MOHOB HATpus U Kanpuus [4]. Mamyk-
1S HAKOTUICHHUS HATPHS ITOCPEACTBOM OKCHIa a30Ta OCY-
IIECTBIISETCS C IIOMOIIBIO YCHIICHHUS ITOCTOSIHHOTO OTOKA
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HATPHsI ¥ OTPAaHUYCHUS BBIXO/Ia 3TUX HOHOB U3 aKCOHA ITy-
TeM cHbkeHus npoayKiun AT® n marnbunmun Na'/K'-
ATP-a3bl [13].

Hapymenne romeocTasa HaTpus sBISETCSA 3HAUUMBIM 3Be-
HOM B ITpoIiecce JAerenepanuu akcona [ 17]. B nemuenunu-
3UPOBAaHHOM aKCOHE, B Ouare MOpaKeHUsl MOTOK HATpUs
pacTeT BCIeACTBUE yBEIMUYECHUS MIJIOTHOCTH HATPUEBBIX Ka-
HaJIoB. b10Ka/sa HATPUEBBIX KAHANOB 3alUIAET aKCOH OT
MOpakeHUs. YCTAHOBJIEHO TaKIKe, YTO MOBPEKIAIOIIEe IeH-
ctBue NO ycunuBaeTcs B yCJIOBUSIX OKHCIUTENBHOTO CTpec-
ca[5]. PeakTuBHBIM COeTUHEHUAM KUCIIOPO/A, TAKXKe KaK U
PEeaKTUBHBIM COEANHEHUSIM a30Ta, TPUHAUICKUT 3HAaUNMast
poib B miporiecce aemuenunuszanun. Cunraercs, yro NO
y4acTBYET B IOPAXKEHUH OJIUTOICH IPOLIUTOB TaKXkKe IOCPE-
CTBOM OMOXMMHYECKOTO TIpeoOpa30oBaHus MUEIINHA.

B xpoBu nanueHToB ¢ BUPYCHON NMONMHeponaTue! HaMu
BBISIBIICHBI MHTEHCUBHBIE cUrHaIIb DIIP peakTHBHBIX coe-

JMHEHUI KUCIIOPO/Ia ¥ JINHAOB (CYTIEPOKCH/I- JIUTTOTIEPOK-
CHIPAIMKAIIBI) U X TeHepaTtopoB - Mn*" u Fe?" nonos (tab-
muua 1, 2). B HakorieHnM peakTHBHBIX (hopM KHCIIoposia B
TKaHSIX HEPBHOM CHCTEMBI Y4aCTBYIOT aKTUBUPOBAaHHbBIC
Makpodary. BriocieacTBuu K HUM TPUCOESMHSIFOTCSI BHYT-
PHKJIETOYHBIE TEHEPATOPHI - IPOJTYKThI HAPYIIEHHOTO OKHC-
JMTEILHOTO MeTabosIn3Ma — (PepMEHTHI MUTOXOHIPHAITb-
HOH JIbIXaTeILHOM LIeTTH, HOHBI METaJIJIOB IEPEMEHHOM Ba-
JICHTHOCTH, TIpoTeasbl, pocdonunassl u ap. [lossaenne
noHoB Mn?" u Fe?* B KpoBH, 110 BCei BEPOSITHOCTH, 00yC-
JIOBJICHO MHTEHCH(UKAIMEH MPOLECCOB MEPEKUCHOTO
OKHCIICHUS JIUTTHJIOB B OpraHU3Me, HapyIlIeHueM MeMO-
PaHHBIX CTPYKTYp T'eMaTo3HIe(anrnaeckoro 6aprepa, re-
MOJIU30M SPUTPOLIUTOB, IECTPYKIMEH )KEJIE30CO IeprKaIIX
OeIIKOB, BOCCTAaHOBUTEIBHBIM NpeBpalieHneM Fe*-tpanc-
¢eppuna B anorpancdeppun, H,O,-MHIyINPOBaHHBIM
BBICBOOOXK/ICHHEM JICTIOHMPOBAHHBIX HOHOB JKelie3a U3
GbepputiHa, HHaKTHBaIMEH Mn”*-comepikaiieit cymep-
OKCHJTUCMYTa3blI (Tabmuia 2).

Tabnuya 2. Iokazamenu akmugHoCmu aHMUOKCUOAHMHBIX epMenmos Kposu npu 6upyCHOU NOTUHEUpOnamuu

I'pynnsi Karanasza coa I'nyraTuoHpenykrasa
BHpYCHas MOJMHEHpONaThs 27,52+1,6* 116,2+12,1* 28,4+8,1*
KOHTpOJIbHASI Tpynna 16,6£1,0 143,6+£10,1 92,443,3

* ommeyeHwl 0067’1’!066pr1€ U3MEHEHUSl NO OMHOULEHUIO K KOHMP OO

VloHbBI METAJIIIOB IEPEMEHHOI BalleHTHOCTH - Mn?* 1 Fe?*,
B CBOIO 0Yepe/ib, KATAIM3UPYIOT CBOOOIHOpaINKaIbHbIC
peakuuu. Ileperpy3ska opraHu3Ma yka3aHHBIMU HOHAMU
C03/1a€T TOCTOSIHHYIO OMACHOCTh MHUIIMUAIIMH CBOOO/I-
HOpaJMKalbHBIX IpolieccoB. TakuM 0Opa3oM, HaKoILIe-
HUE NOHOB MIEPEMEHHON BaJICHTHOCTU B KPOBH IPU BU-
pYCHOI! MOMMHEHPONATUH SIBJISIETCS Pe3yJIbTaTOM HHTEH-
cu(UKaIKi cBOOOHOPAAMKAIBHBIX MTPOLECCOB U CIIO-
COOCTBYET UX JaNbHEHIICH NHTCHCU(DUKALINH.

OIHOBPEMEHHO C MHTCHCU(UKAIIUCH TPOOKCUIAHTHBIX
MPOIECCOB MPU BUPYCHOM MOJIMHEHPONIATHH B KPOBH Ta-
[UCHTOB BBISIBJICHBI U3MCHCHUS AKTUBHOCTH aHTHOKCH-
JAHTHOW CUCTEMBI, 3HAUUTEIHHO BO3pAaCTaeT COJEpKa-
HUE OKHCIICHHOTO (MHAKTHBUPOBAHHOIO) IEPYJUIOIIIA3-
MHUHA, yMeHbIIaeTcs coaepxkanne Fe¥ -tpancdeppuna,
obecreynBaromiero yaaaeHne nonos Fe?” u3 miasmel Kpo-
BU. [TocpencTBoM cormacoBanHO paboThI LepyJuIONIIas-
MUH-TpaHC(EPPUH CUCTEMBI OCYIIECTBIISICTCS OIS~
JKaHUE TIOCTOSTHCTBA PEIOKCCTaTyCca B KPOBHU U IIPCBCH-
U] FHTCHCU(DUKAIUU OKUCIUTEIBLHOTO CTpecca.

[Ipu BUpyCHOI1 TONMHEHPONATHN HAMU BBISIBIICHBI TAK)KE
CHIDKEHUE aKTUBHOCTHU CylepokcuaaucMmyTassl Ha 20%,
TIyTaTHOHpPEAyKTa3sl Ha 70% U KOMIIEHCATOPHOE MOBBI-
IIeHNe aKTUBHOCTH KaTajasbl Ha 59% Mo cpaBHEHHUIO CO
3HAUYEHHSIMHU y 3JI0POBBIX JINI. BhIsSBICHHOE HAMU Hapy-
HIeHue OajaHca MeX/y Ipo- U aHTHOKCHIaHTHOM CHCTe-
MaMH KPOBH CBHJIETEIILCTBYET 00 MHTEHCU(HUKAIIMN OKHC-
JUTEIBHOI0 CTpecca NPH BUPYCHOI MONMHEHponaTuy.

© GMN

B nuTepaType MMEIOTCSI MHOTOYHCIICHHBIC JaHHBIE O
3HAYUMOH POJIM OKHCIMTEIBHOTO CTpecca B maToreHe-
3¢ HeBpoJioTHUeCcKuX 3aboneBanuii [11,12]. beuto moka-
3aHo, uTo npu GBS B na3Me kpoBU 3HAYUTENHHO BO3-
pacraeT cojepkanue Buramuna E, o01uiero riryrarnona
¥ MaJIOHOBOTO aJIbJETH/IA; B YPUTPOIUTAPHOI Macce,
Ha000pOT, CoJepKaHKe IIYyTaTHOHA YMEHBIIAETCS 110
CPaBHEHHUIO C KOHTPOJIbHBIMU 3HAYCHUSIMU, TJI€ aKTHB-
HocTh CO/] okasanack 6onee ctabmibHoM [11]. OO yua-
CTHUU OKHCIUTEIBHOIO cTpecca B polecce AeMHUeNH-
Huzanuu npu GBS cBueTeNnbCTBYIOT JaHHBIE O HAKOTI-
JICHUU TIEPOKCH/IOB JIMITUAO0B, IPOTCHHOB U OCTATKOB
HUTPOTHUPO3MHA B ouare nopaxeHus [14]. Otu nanusie
KOPPEJIUPYIOT C pe3yIbTaTaMy HAIlUX HUCCIEIOBAHUN.
HNuTeHCcHUKaIUs OKHCIUTEIbHOT0 cTpecca npu GBS
CIOCOOCTBYET yCYTyOJICHHUIO JIeTeHEPaTHBHBIX MTPOIIeC-
cOB B nepudepuveckoil HEpBHOHM CUCTEME U JAeMHUe-
JUHU3ALIUN OJIUTOACHAPOUHUTOB. OJIUT0ACHAPOLUTHI
BBICOKOYYBCTBHUTEIIBHBI K OKHCIHTEIBHOMY CTpeccy,
YTO 00YCIIOBIIEHO HU3KOH aKTHBHOCTHIO aHTHOKCH/IaH-
THBIX ()EPMEHTOB M BEICOKHM COJIepKaHHEM PHUCK (ax-
TOPOB CBOOOHOPAANKAIHLHOTO OKUCICHHS B OTHX TKa-
HsiX. OKHUCIUTEIBHBIN CTPECC yU4acTBYET B TOBPEXK/Ie-
HUHM MHEIMHOBBIX 000JI0YEK OCPEICTBOM IPSMBIX (Ha-
THCK aKTHBUPOBAHHBIX Makpo(}aros, MEpOKCHIAIMS
MeMOpaHHBIX JIUITHJI0B) U KOCBEHHBIX (aKTHBALUS IIPO-
Teas, pocdonunaser A,) MexaHu3MoB. Bricokoe coziep-
xanue NO, peakTUBHBIX (OpPM KHCIOPO/Ia U IIUTOKH-
HOB KOPPEIIHPYET C TSHKECTHIO MOPAXKEHUS TIIHAPHBIX

cTpykTyp [7, 14].
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Taxkum 006pa3oM, HAKOIUIEHHE MEAMATOPOB BOCHAJICHUS
(NO, peakTuBHBIX (hOPM KHCIIOPO/IA) IPU BUPYCHOM TIOJIU-
HeHponaTuy crocoOCTBYEeT MHAKTHBAMH (DEPMEHTOB aH-
THOKCHJAHTHOM 3aIlUTHl U Pa3BUTHIO OKUCIUTEIHHOTO
CTpecca B OpraHu3Me, UTO BBI3BIBAET MIEPOKCUIHOE TTOBPEIK-
JICHUE JIUITN/I0B MEMOpaH, HapyIlIeHUE [IEJIOCTHOCTH MEM-
OpaHHBIX CTPYKTYp, QYHKIIMU TeMaTOIHIIC(PATNICCKOTO
Oapbepa M pa3BUTHE HEOOPATHUMBIX HapyUICHUH B NepH-
(hepuueckol HEPBHOI CHCTEME.

Pe3sysbrarhl Hcciie10BaHMs TOKa3alv, YTO TP BUPYCHOM
MOJIMHEHPONaTHH Y AMEHTOB HAOI0aeTCsl yBETMUCHNE
CoJIep)KaHMsI HOHOB C ITEPEeMEHHON BaAJICHTHOCTHIO Mn 1
Fe, sBnsirommxcst i(poMOTOpaMy MEPEKUCHOTO OKHCICHUS
JIMITUI0B C OJJHOBPEMEHHBIM CHHXKCHUEM aKTHBHOCTH Ta-
KUX TOKazarejeld aHTHOKCHAAHTHOW 3alIUTHI, Kak
IIyTaTHOHPEAYKTa3a, CyNepoKCcH1a3a, [epyIoIuia3MuH,
YTO CIIOCOOCTBYET Pa3BUTHIO OKUCIUTEIBHOTO CTpecca,
COINPOBOXK/1IaEMOT0 MHTEHCUBHBIM 00pa30BaHUEM CBO-
00HOpAIMKATIBHBIX COSMHEHHH KHCI0PO1a — CYyNepOK-
CHUJIpaJINKAJIOB, IEPOKCH/IOB JIUITH/IOB, 8 TAKXKE PEaKTHB-
HBIX 7103 OKcHJia azota. [Ipeamnonaraercs, 4To OKMCINTENb-
HBIW CTPECC IPUBOIUT K NOBPEKACHUIO KIIETOYHOH MEM-
OpaHbl, HApyIICHUIO TPOHUIIAEMOCTH TeMaTodHIIe(au-
4yecKoro 0apbepa, pa3BUTHIO JEMHUEITMHU3AINH U JIeTeHa-
paTUBHBIX M3MEHEHHH Nepupeprudeckoil HEpPBHOM CUCTe-
Mbl. CyIIeCTBEHHYIO POJIb B NaTOTeHE3¢ BUPYCHOM T10-
JMHEHPONaTUH UTpaeT N30BITOK OKCH/IA a30Ta, CII0C00-
CTBYIOILMM aKTUBAIIMHU BOCIIAJIEHUS C OCJIEYIOLIEN HH-
TeHCcHpUKaIeit cB0OOOTHOPAIUKATHHBIX TIPOIIECCOB U
Pa3BUTHIO AETEHEPATHBHBIX U3MEHEHHUH Tepuepuaec-
KHX HEPBOB.

JIMTEPATYPA

1.Tamaran M.E., Kunagze C.B. Banun A.®., Kunagze A.®. Peak-
1M IMHUTPO3HIIBHBIX KOMIUIEKCOB HETEMOBOTO XKeJle3a C I THII-
JIMTHOKapOaMaToM B KPOBH aHECTE3UPOBAHHBIX KPBIC: €€ CIeIH-
(puueckoe nposiBICHHUE ea (PU3UKO-XUMUIECKOM U (pruznonornyec-
KoM ypoBHsX // buopusuka. — 1997. — N 3(42). - C. 687-692.

2. Koponrox M.A., UBanosa JI.U., Maiioposa U.I"., Toko-
peB B.E. Meton onpenenenns akTHBHOCTH KaTasnassl // Jlabopa-
TopHoe geno. — 1988. - N1. — C. 16-19.

3. Makapenko E.B. AkTuBHOCTB cynepokcuaaucmyTassl // Jla-
6oparopHoe geno. — 1988. - N11. — C. 48-50.

4. Ahern G.P., Hsu S.F., Klyachko V.A., Jackson M.B. Induc-
tion of persistent sodium current by exogenous and endogenous
nitric oxide // J.Biol. Chem. —2000. - N275. — P. 28810-28815.
5. Chinopoulos C., Treller L., Adam-Vizi V. Exacerbatted re-
sponses to oxidative stress Na load in isolated nerve terminals:
the role of ATP depletion and nise of Ca2+ // J. Neurosci. —
2000. - N20. — P. 2094-2103.

6. Feasby T.E., Hahn A.F., Brown W.F. Bolton C.F., Gilbert J.J.,
Koopman W.J. Severe axonal degeneration in acute Guillain Barre
syndrome: evidence of two different mechanisms? // J. Neurol.
Sci. — 1993. - N116. — P. 185-192.

7. Fessier P., Blanchard B., Ducrocq C. Et al. Nitric oxide trans-
forms serotonin into an inactive form and this affects neuromod-

46

MEJUIJUHCKNE HOBOCTH I'PY3UN
LSISHNZILM LSFIRNGO6(M) OSLEI6N)

ulation // Neuroscience. — 1999. - N93. — P. 597-603.

8. Giovannoni G., Heales SJR., Land J.M., Thompson E.J. The
potential role of nitric oxide in multiple sclerosis // Multiple
Sclerosis. — 1998. - N4. - P. 212-216.

9. Hahn A.F. Guillain-Barre syndrome // Lancet. — 1998. -
N352. — P. 635-641.

10. Hua L.L., Liu J.D.H., Brosnan C.F., Lee S.C. Selective inhibi-
tion of human glial inducible nitric oxide synthase by interferon-
beta: implications fo multiple sclerosis // Ann Beurol. — 1998. -
N43. — P. 384-387.

10. Kumar K.T., Chandrika A., Sumanth K.N., Sireesha P., Rao
S., Rao A. Free radical toxicity and antioxidants in Guillain-
Barre syndrome, apreliminary study // Clin. Chim Acta. —2004.
—vol. 16. — N346. — P. 205-209.

11. Sakai T., Inoue A., Koh C.S., Ikeda S. A study of free radical
defense and oxidative stress in the sera of patients with neu-
roimmunological disorders // Arerugi. —2000. - N49. - P. 12-18
12. SatoT., Kamata Y., Irifune M. Nishikawa T. Inhibition of puri-
fied (Na+, K+)- ATP-ase activity from porcine cerebral cortex by
NO generating drugs // Broin Res. — 1995. — N 7(4). — P. 117-120.
13. Smith J.K., Susan M.H. Factors directly affecting im-
pulse transmission in inflammatory demyelinating
disease:recent advances in our understanding // Curr. Opin.
Neurol. — 2001. — P. 289-298.

14. Smith K.J., Kapoor R., Felts P.A. emuelination: the ole f
reactive oxygen and nitrogen species // Brain Pathol. — 1999.
- N9. — P. 69-92.

15. Speciale L., Sarasella M., Ruzzante S., Caputo D., Mancuso
R., Calvo M.G., Guerini F.R., Ferrante P. Endothelin and nitric
oide levels in cerebrospinal fluid of patients with multiple scle-
rosis // J. of Neuirology. —2000. - N2. — P. S62-S66.

16. Stys P.K., Waxman S.G., Ransom B.. Na(+)-Ca2+ exchanger
system white matter / Ann Neurol. — 1991. - N30. — P. 375-380.
17. Xia Y., Zweer J.L. Xia Y., Zwier J.L. Direct measurement of
nitric oxide generation from nitric oxide synthase // Proc. Natl.
Acad. Sci. USA. —1997. - N94. — P. 12705-12710.

SUMMARY

THE ROLE OF OXIDATIVE STRESS IN PATHOGENESIS
OF GBS

Dogonadze S., Ninua N., Gordeziani M., Kavlashvili M.,
Sanikidze T.

Tbilisi State Medical University, Department of Neurology

Axon degeneration accompanying its demielinization is a main
course of neurological insufficiency typical for GBS. The
mechanisms of axon degeneration, considered as the secondary
result of serve inflammation are not established. We aimed to
determine the role of oxidative metabolism in viral polyneu-
ropathy pathogenesis. The activity of pro- and antioxidant
systems of the body was studied by electron paramagnetic
resonance (EPR) method. In blood and cerebrospinal fluid the
intensive EPR signals of nitric oxide (NO), complexes of NO
with nonhemic iron (HbNO), lypo- and superoxide radicals
content noticeably increases, the signals of free Mn?* and Fe?*
revealed, the activity of blood antioxidant enzymes, cerulo-
plasmin and katalasa increases (by 60%), superoxidedismitase’s
and glutation reductases activity decreases (by 20% and 70%
correspondingly).
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It was considered, that inflammatory damage of nervous system
induced by different infectious stimulus is initiated by activated
immune cell proinflamatory agents (reactive oxygen and nitro-
gen species). Subsequently the oxidative stress, as result of ac-
cumulation of generators of reactive oxygen species, disordered

intracellular metabolism products, contributes to axon
demielinization and degeneration.

Key words: oxidative stress, axon degeneration,
demielinization.

PE3IOME

POJIb OKACJUTEJBHOIO CTPECCA B IMATOIEHE3E BUPYCOM NOJUAHEWPOIIATUA

Joronanze C.U., Hunya H.I'., l'opaesuanu M.I., Kapramsuiaun M.C., Canukunze T.B.

Tounuccxuil 20cyoapcmeenmvlil MEOUYUHCKUL YHUBEpCUmem, Kageopa Hepenvlx 6o1e3Hell

PesynbraThl Hcce10BaHUS TOKA3aIIH, YTO IPU BUPYCHOH TOJTH-
HEHUpPOTATHH Y MAIMCHTOB HAOIFOAETCs YBEIUUCHHUE COIePIKa-
HUS HOHOB C IIEPEMEHHON BAJICHTHOCTHIO Mn 1 Fe, siBhstromiuxcst
MPOMOTOPAMH MEPEKUCHOTO OKUCIICHUS JIUIUIO0B, C OTHOBpPE-
MEHHBIM CHHKEHHEM aKTUBHOCTHU TAKUX MTOKa3aTesIei aHTHOKCH-
JMAHTHOM 3alIMTHI, KaK TIYTaTHOHPEIyKTa3a, CyNepoKCcHIasa,
LepPYJIOIUIa3MUH, CIIOCOOCTBYIOIINX PA3BUTHIO OKHCIIUTEIEHOTO
cTpecca, COIPOBOXKIAAEMOT0 HHTEHCHBHBIM 00pa30BaHUEM CBO-
00HOPAIMKAIEHBIX COCIMHEHUI KUCIOPO/ia — CYTepOKCUIpa-
JIMKAJIOB, IEPOKCHIOB JIMITUJIOB, a TAK)KE PEAKTUBHBIX 03 OKCH-
na azora. [IpenmnonaraeTcs, YT0 OKHCIUTEIBHBINA CTPECC PUBO-

JIUT K TIOBPEX/ICHUIO KIIETOYHOW MeMOpaHbl, HAPYIICHHIO ITPO-
HUIIAeMOCTH TeMaTodHIedaandeckoro baprepa, pa3BUTHIO Jie-
MUEIMHU3ALIHN U JIeTeHApaTHBHBIX M3MEHEHHH reprdepraeckoi
HepBHOH cucteMbl. CyIecTBEHHYIO POJIb B TATOTEHE3e BHPYC-
HOU NMOJMHEHponaTuy UrpaeT H30bITOK 00pa30BaHMs OKCHIA a30-
Ta, CIOCOOCTBYIONINI aKTHBAIMU BOCIIAJICHUSI C TOCIIEAYIOIIEeH
HHTEHCU(]UKannel CBOOOIHOpaIMKATBEHBIX IIPOIIECCOB H Pa3BHU-
THIO JIETeHEPATUBHBIX H3MEHEHHH Tepru(eprIecKuX HEPBOB.

Peyensenm: 0.m.n., npogp. H.A. Aumenasa

Hayunas nybnuxayus

OYHKIOMUOHAJIBHOE COCTOSIHUE DKKPUHOBBIX ITOTOBbBIX KEJIE3
PU 'MINEPI'UJAPO3E U UX KOPPEKLUSA ITPEITAPATAMU KPACABKHU

mnckapumsuam H.B., Huckapumsum LLH.

Tounucckuii 2ocyoapcmeentsiti MEOUYUHCKULL YHUGEPCUMEN, Oenapmamenm 0epmMamonocul U 6eHepoIocull

Tsoxenoit popmoii runeprunposa crpagaet ot 1 10 5%
HaceneHus. Cpean HUX OOJIBLIYIO YaCTh COCTABIISIOT JIUIIA
MoJ0#0ro Bo3pacra. [laTonornyeckoe NoTooTACICHUE
HEPEJKO MPUBOJANT K PA3BUTHIO PsiJia IEPMAaTOIOTHYEC-
KHX 3a00J1€BaHMIi U ICHXOAMOIIMOHAIBHBIX PACCTPONCTB,
BJIMSCT Ha IPO(ECCHOHATIBHYIO U COLUAIBHYIO AeATelIb-
HOCTb 4€JIOBeKa.

Bo3HUKHOBEHHE MATOJIOTHUECKOr0 TUIEPruapo3a odyc-
JIOBJICHO HEHPOOHJOKPHHHBIMHU HAPYIICHUSIMH TTPH (YH-
KIMOHAJIBHBIX MJIM OPraHWYECKUX M3MEHEHUSIX [ICHTPaITb-
HOM 1 BereTaTUBHOM HepBHOM cucteM [6,9].

CornacHo Kiaccu(UKallH, BBLACISIOT TeHepaTn30BaHHbIH
U JIOKAJIbHBIN, IEPBUYHBIN (MIUONIATHYECKUIT) U BTOPUY-

© GMN

HBII THITEPrUIpo3, pa3BUBAIONIHMICS HA ()OHE DHTOKPUH-
HBIX, OHKOJIOTHYECKUX WIIM HH(PEKIIMOHHBIX 3a00JICBaHHH.

JUits1 TedeHns THIepruipo3a PeKOMEHI0BAHBI CICIYIOIINE
METO/IBI: JIOKATTbHbIC aHTUTICPCITUPAHTHI, IE30I0PAHTHI, JCH-
CTBHE KOTOPBIX HAIMPABICHO HA YACTHYHOE MOMABICHHE
HOTOOT/ACIICHHS 3a CUET KOATYIIHPYIONIero 3G pekTa, oTio-
JKCHHS HEPACTBOPUMBIX COSTMHCHUI Ha CTEHKAX TIOTOBBIX
NPOTOKOB M UX CYXeHHUs. J[€300paHThl TOPMO3ST Pasio-
JKEHHE MOTa, MACKUPYIOT €ro 3amax; MECTHBIC BSDKYIIHE
npenapathl; GU3HOTEPANCBTHUCCKIE METO/IbI JICUCHHS:
HoHO(OpE3 Ha 00IACTH CHMITATHYECCKHX y3JI0B U pauoTe-
panus Ha 06JacTh pe(hIIeKCOTeHHBIX 30H; MEIMKAMEHTO3-
Hasi TepaIusi: aHTHXOJIMHEPTHUECKIE, CeTAaTHBHBIC U OeTa-
aJIpeHOOJIOKATOPBI.
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[IpuHIMIHATBEHO HOBBIN MOIXO/ K JICYEHUIO JIOKATbHOTO
TUNEPruapo3a cTal BO3MOXKHBIM MOCIIE MOSBICHUS Mpe-
raparoB TokcrHa OoTynmu3Mma (penapar aucropr) [4,5,9,11].

PazpaboTaHHbIe METO/IBI XMPYPrHYECKOH KoppeKIuH [6,8]
(cuMIaTPKTOMUS, KIOPETaXK, yaJIeHNEe KOXKHOTO JIOCKYTA)
MIPUMEHSIOTCS TOJIBKO B TSKEJIBIX CITydasiX MOAMBIIIEUHO-
IO 1 JIaJIOHHOTO TUIIEPTrUip03a, 00eCceYnBatOT COCTOSIHUE
MIOJTHOTO aHTHIpo3a. OHAKO, IPU MPOBEACHUN XUPYPIHU-
YECKUX METOJIOB JICUEHHUs], CYIIECTBYET yIp0O3a CEPhE3HBIX
OCJIO’KHEHUI1: THEBMOTOPAKC, KPOBOTEUEHHUE, TPUCOETUHE-
HUE BTOPUYHON MH(PEKINHU, 00pa3oBaHKe ITOCIIeOnepary-
OHHBIX PYOIIOB U JIp., BO3MOXXHO TaK)KE Pa3BUTHE KOMITCH-
CaTOPHOT'O TMIIEPTUAPO3a, CYXOCTH KOXKHU PyK, TPEMOpa.

Kak n3BecTHO, MyCKapHHOBBIE PELIEIITOPHI TOTOBBIX JKe-
JIe3 MHHEPBUPOBAHBI CHMIIATUYECKIMH XOJIMHIPIHYECKHU-
MU OKOHYaHHSIMU ¥ YyBCTBUTEIILHBI K aHTUMYCKapHHOBBIM
npemnaparam. Jluct kpacasku (Atropa Belladonna) conep-
JKHUT aJIKaJIOWIbI TPYTIIEI aTPONKHA (THOCIIMaMHH, CKOTIO-
JIaMUH, aroaTporuH u jip.). OcHoBHOM (apmakororuuec-
KO 0COOEHHOCTBIO aTPOIMHA SIBIISIETCS €r0 CIOCOOHOCTh
610KMpoBaTh M-X0MHOperenTopsl. biokupys M-xoanHo-
PeLenTOPbI, ATPOIHH MOJABISET UX YyBCTBUTEIBLHOCTD K
AlICTUIIXOJINHY, 00pa3yIomieMycst B 00J1acTH OKOHYaHHH T10-
CTTaHIJIMOHAPHBIX NTAPACHMITATUYECKUX (XOIMHEPTHIECKIX )
HepBOB. CBOMCTBO aTpoNHa yMEHBIIATh CEKPELIUIO TOTO-
BBIX JKelle3 ITO3BOJISIET IPUMEHSTh €ro MPH ITOBBIILICHHON
noTuBoCTH. OHAKO, €TO CHITPHOE BIMAHUE Ha TIepH(epH-
Yyeckue M-XOIMHOPEenTOps! MPUBOAUT K PSIY OCIIOXKHE-
HUH (CYXOCTb BO PTY, CepaIicOneHIe, paCIIUPEHUE 3PaYKOB,
HapyIlIeHHE aKKOMOJIAIINH, TOJIOBOKPY»KeHHeE). B To 5xe Bpe-
M$ MHOTHE aHTUTICTAMUHHBIE, aHTUTICHXOTHYECKHE TTpena-
paThl IMEIOT CXOAHBIE CTPYKTYPBI U, TIO BCEii BEPOATHOCTH,
AHTUMYCKapHHOBBIE d(GeKTHI [2,3].

Vlcxo/1st U3 BEIICH3IIOKEHHOT'0, LISJTbIO HCCIICIOBAHUS SIBH-
Jach oreHKa 3(PpQPEKTHBHOCTH MMOATAITHOTO MMPHUMEHEHHUS
MIPerapaToB KPaCaBKH ¥ aHTUTHCTAMHUHOB B JICYCHHUH JIO-
KaJIbHOT'O THIICPTUIPO3a.

Marepuau u metobl. [Ton HabmOneHNEM HaXOIITICE 27
TIAIIEHTOB C JIOKAJIBbHBIM TUTIEPTHIpo30M (10 My>xumH 1 17
JKSHIIINH) B Bo3pacTe oT 17 10 52 net ¢ JaBHOCTHIO 3a0071eBa-
HUS OT HECKOITBKUX MecsiieB 10 1 0-u net. KoHTpombHyto rpyT-
Iy COCTaBWIIN 15 KIIMHUYECKH 310POBBIX JIUL] TOT'O JKE BO3pa-
CTHOTO COCTaBa, 6€3 KITMHIYECKIX PU3HAKOB THITEPTUAPO-
3a. JIJ1s1 NCKITFO9YeHMS COITy TCTBYIOIINX 3a00JIeBaHMI ITH JIUIIA
OBLTH TIpeBAPUTEIHHO OOCIEIOBAHBI TEPATIEBTOM, HIO-
KPUHOJIOTOM, HEBPOIIATOJIOTOM, AEPMaTOBEHEPOIIOTOM.

JUis M3ydeHust MOTOOTACNCHUs ObUIa MCIOIb30BaHa
METOANKA KOJOPUMETPHUYESCKOTO ONPEACICHUs KoInde-
cTBa (QYHKIIMOHUPYIOMUX MOTOBBIX Xkeie3. C 3Toil 1e-
1610 4% BOIHBIN PAcTBOP JKEIATHHA HAHOCHIICS HA OT-
MBITYIO PEHTT€HOBCKYIO IIICHKY. [locie BrIChIXaHUS pa-
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MEJUIJUHCKNE HOBOCTH I'PY3UN
LSISHNZILM LSFIRNGO6(M) OSLEI6N)

CTBOpa JKeJaTHHA IUIEHKY morpysxanu Ha 30 cekyH]I B
5% cnupTOBBIM pacTBOp o/a, 3aTeM BricymuBani. [1e-
pen ucclieJoBaHUEM IJICHKa MPUIyIpUBalach Kpaxma-
JIOM U IPUKJIA/IbIBATach K HCCIETyEMOMY yUaCTKY KOXKU
Ha ofHy MuUHYTY. [locie momyueHus ormedaTka mopo-
IIOK KpaxmMalla CHUMaJICsl BATHBIM TaMIioHOM. [Toncuer
(YHKIIMOHUPYIOIIMX TTOTOBBIX JKeJIe3 Ha IUICHKE POBO-
JUJICS C TIOMOIIBI0 mpoekTopa “Ceet” u Tpadapera —
MUJUTUMETPOBOI CETKU, HAHECEHHO! Ha IPYyTYIO MICH-
Ky, 3aKJIaJbIBAEMYI0 B MIPOEKTOP OJAHOBPEMEHHO C UC-
cleayeMoi IUIEHKOH, Ha KOTOPOH BHU3YyaJIU3UPOBAIHUCH
YePHO-KOPUYHEBBIE TOYKH, COOTBETCTBYIOLINE YCThSIM
BBIBOJIHBIX IIPOTOKOB JICHCTBYIOIINX ITOTOBBIX Xkee3. Ta-
KHM 00pa3oM, TPOBOIMIICS MO/ICYET AKTHBHBIX TOTOBBIX
JKele3 B eiuHuIle BpeMeHH (1 MUH) Ha eJMHHUIIe TIJI01Ia-
i (Mm?). TIomans oTne4aTkoB ¢ GyHKIIHOHUPYOIIHU-
MU TIOTOBBIMH JKeJIe3aMH COCTaBsiia ot 52 10 270 mm?.
B 30He oTmeuyaTKka MOJCYHUTHIBAIACH MUIOMAAD (B MM?)
0e3 (PyHKIIMOHAIIBHBIX TIOTOBBIX XKeJle3.

C nomo1nkio mpodsl MUHOpa ONpeAeNsiNCh IPaHHIbl |
HMHTEHCUBHOCTb I0TOOTAEIeHHA. [Ipoba npoBoguiacs 10
JICUCHHMS U IPU HEOOXOJMMOCTH B AMHAMHUKE, IIPU OJTUHA-
KOBOH KOMHATHO#1 Temmeparype (22-24°C), nocne 15-mu-
HYTHOTO OT/IbIXa aryenTa. O01acTh MoToOoT/IeTIeH s 00pa-
GatbIBasiachk 5% CMPTOBBIM pacTBOpoM Hoxa. CrycTst oJiHy
MHHYTY I10cjie 00padOTKM Ha ATy 30HY caa(eTKoi 1 Kuc-
TOYKOM HAHOCWJIM TOHKUM CJIOEM KapTo(eIbHbII KpaxMaJl.
Pesynbrarel Tecta oneHuBaIM yepes S MuHyT. [Ipu Hamnunu
TIOTOOT/IEIICHHS BU3YaIbHO HaOMonamach okpacka oopabdo-
TaHHOU MOBEPXHOCTH B CHHMI IBET. IHTEHCHBHOCTB OKpac-
K (0T OJIETHO-CHHETO JT0 CHHE-YePHOTO) KOpPEeTHpOoBaIa ¢
AKTHBHOCTBIO TTOTOOTAEIEHHS. V3ydeHne moTooTAeIeHUS
MIPOBOIMIIOCH B IMHAMHUKE - JI0 JICYCHUS], B ITPOIIECCE JIeue-
HUS M K MOMEHTY KIIMHHYECKOTO BBI3/IOPOBICHHS.

[Tpu HaMUIMK HEBPOTHUYECKUX 7Ka00 (HECIepKaHHOCTE,
Pa3IpaKUTENBEHOCTD, YacTO ¢ IOTepeil camoobananus,
0ECCOHHHIIA, TOJIOBHBIE OOJIH, IMOTIIMBOCTD, IOSBICHUE
KpaCHBIX IISATCH ITPH BOJHEHUH) M YMOIIOHAIFHON CI1a00-
CTH (KaJI00bI Ha COHJIMBOCTb, CHIDKCHHE ITaMSTH 1 BHUMa-
HUS, YTOMJIIEMOCTD H IIAKCHBOCTH) OOJIbHBIC KOHCYJIBTH-
POBAJIMCH HEBPOIIATOJIOTOM.

XapakTepuCTHKa BEreTaTUBHON HEPBHOH CHCTEMBI O0JTb-
HBIX JIOKaJIbHBIM THIEPTUIAPO30M OCYIIECTBIISIIACH C HC-
[10JIb30BaHUEM ONpOoCcHUKa BeitHa.

JL1s BBISIBIIGHU S aCTEHHYECKOTO CHHAPOMA Y OOIBHBIX
JIOKAIIbHBIM THIIEPTHAPO30M PYKOBOJICTBOBAIMCH LKA~
moit actennu, npennoxennoit Kapsacapckum B.J1. [1].

B OTKpPBITOM KOHTPOIMPYEMOM HCCIIETOBAaHHH OOIEHBIM Ha-
3HaYaJI TEPaITHio OeraraMuHaIoM ((perodapouTan — 20 mr,
sproramMuH TapTpat — 0,3 MT, CyMMa aJIKaIonI0B KPacaBKH —
0,1 mr) B cyTouHOI 103€ — 61,4 MT. J[TuTenbHOCTD Tepanuu
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cocTaB/suia 2-e Hesieny. BusuT k Bpady Ha3Hauancs cIrycTs 2 -€
HeJIeNH Ioclie Havaia JiedeHust. [1poBomy KIMHAYeCKuii oc-
MOTp, OTIPEICNICHUE KOJNYeCTBA (DYHKIIMOHUPYIOIINX T0TO-
BBIX JK€JI€3, BBISIBIICHHE BET€TATUBHBIX PACCTPONCTB U CTere-
HH BBIPAKEHHOCTH acTeHnueckoro cunapoma. Ilocne 3asep-
IIeHHs 2-HeAENbHOr 0 Kypca JISUeHHs ITpernapaTaMu Kpacas-
KU OOJIbHBIM Ha3HAYAJICS THIPOKCH3UH (aTapakc) B CyTOYHOM

100+

80+

60- /////// ,//////

40+

20+

0. %
ronoBHasi OUCCOMHMUA TpeMop
6onb BbITAHYTbIX
PYykK

no3e 25-100 Mr; B pa3fensHoOi T03UpoBKe B TeueHue 1. CTan-
naptHasi 1o3a 50 mr B iens (12,5 mr ytpom, 12,5 mr naem u 25
Mr Ha HOYb). CtaTucTHYecKasi 00padoTKa IaHHBIX IIPOBOH-
Jack 1o kpureputo [Tupcona.

Pe3yabTaThl 1 X 00Cy KIeHHE. AHAIN3 KAI00 [TAllMeHTOB
Ipe/ICTaBIICH HA AnarpaMme.

L Z777

[0 ao neyeHusn

nocrie nevyeHus

oAbllKa

Juaepamma. Becemamugnvie paccmpoiicmea 60IbHbIX TOKANbHBIM 2UNEPSUOPO3OM

BereraTuBHbIe paccTpoiicTBa 00HApYXeHbI Y 75% 00I1b-
HBIX JIOKAJIbHBIM TUIIEPTHIPO30M, YACTOTa KOTOPBIX B 0OJIb-
LIMHCTBE CIIy4aeB KOPPEIUPOBaIa C HUTMIHEM aCTCHHYEC-
KHX PacCTPOWCTB, YTO 03BOJISCT CYAUTH 00 acTEHOBEreTa-
THUBHOM CHHIPOME.

HccnenoBanue HEBPOIIOTHYECKOTO CTaTyca y 8-1 OOIBHBIX
BBISIBUJIO HAapyIIeHHE (DYHKIMOHAIBHON IS TETbHOCTH B
BHUJIE TUIIEPCTEHUIECKOH (hOPMBI HEBPACTEHNH, COIIPOBOXK-
JIAIOIIIEHCS BET€TaTHBHBIMU PAacCTPOHCTBAMMU: TIOTIINBOCTB,
TpEMOp, OXOJ0JaHUE KOHEYHOCTEH, CTOMKUI AepMorpa-
¢usMm, ycunenue peduiekcon; y 17-u O0NBHBIX - THTIOCTE-
HHUYECKyIo (opMy HeBpacTeHnH. Takum obpaszom, B 92%
CITy4aeB MMEJINChH (DYHKIIMOHAIbHBIE HApYIIEHHS HEPBHOM
cuctembl. OT JUIMTENBHOCTH 3a00JI€BaHNUS, B OCHOBHOM,
3aBUCSAT (popMa eTo MPOSIBICHHS U XapaKTep HEBPACTCHHU-
YECKOT0 CHHIpOMa. Y OOJIBHBIX C IUTEIBHOCTHIO 3a0051e-

BaHUsI OT 6-1 MECSILEB A0 1-T0 roja yaie BbISBIISIACH TH-
nepcTeHndeckast popMa aCTeHUH B OTIIMYHE OT OOJIBHBIX C
JUINTEIbHOCTHIO 3a00sieBaHus OT 1-To roga /10 3-X Jert, y
KOTOPBIX Ipeobiaana rTunocTeHnaeckast popma.

B pe3ynbrare nedeHns 0TMEYAIOCh CHIDKEHUE ITPOSIBIIC-
HUW aCTEHHYECKOTO CHHApoMa Yy 86% MalnueHToB OT 00-
IeTOo Yrcia OOIBHBIX, IMEBIINX W3HAYAIBHBIC TIPOSIBIIC-
Hust acteHnn. B 70% citydaeB perucrprupoBaiach HopMa-
JU3aIUs BETETATHBHBIX (DYHKIIHH (110 JAHHBIM OTIPOCHU-
ka Beitna). [lox BiusiHUEM Tepanuu OeNIaoHHON U THI-
POKCH3UHOM B TeUeHHE 4-X HeJeNb, Y 85% OOIbHBIX, 10
JTAaHHBIM KOJIOPUMETPHUIECKOTO OTpeIeTIeHIs X (DyHKIIH-
OHAIILHOTO COCTOSTHUS, 3HAYUTEIFHO YMEHBIIIIOCH KO-
JTUYECTBO (PYHKIIMOHUPYIOMIUX YKKPHHOBBIX MOTOBBIX
JKeJe3, a TAK)KEe MHTEHCUBHOCTD OTOOT/ASICHUS 10 MHu-
HOpY (Tabmmma).

Ta6/mua. CpaeHumeJZbeze oanmnvie o (j)yHK'MMOH(l]ZbHOM COCMOAHUU DIKKPUHOBbLX
nomoebslx asicenes y O0IbHBIX JIOKATIbHBIM zunepzu()posofw 00 u nocie neveHus

Iaomaap (MM”) BHYTPH 30HBI 0TTIEYATKA 6e3 PYHKIMOHMPYIOIIHX
MOTOBBIX 7KeJjie3 10 CPABHEHHIO ¢ IVIOIA/AbI0 oTneyaTka (%)
KoanuectBo oYaru nopa;KeHust
JAunarno3
00JIbHBIX K MOMEHTY
310pOBasi KOkKa B npolecce
110 J1eYeHust KJINHHUYECKOT0
JIedeHust
BBI3I0POBJICHHS
AKCHJUISIPHBIN 7 32,7 15,5 20,5 29,5
JIaJJOHHBIA 10 30,5 14,3 21,5 28,5
MOJAOIIBEHHBIN 10 31,4 16,1 19,1 26,5

[To maHHBIM TaOIHIIBI, IPH JIOKATBHOM THIIEPTHAPO3E (IPH
BCEX €ro TOMOTpapUIECKUX MPOSBICHUAX ) IIOTOOTACIIC-
HUE B 0Yarax MopaxeHus yBEIMIEHO, B CPEAHEM, ITOUTH
B 2 pasa 10 CpaBHEHUIO €O 310pOBOH Koxkell. K MomeHTy
KJIMHAYECKOTO N3JICYeHNUS HaOM0[a1ach TEHACHITHS HOP-
MaJIM3anH TOTOOT/IEJIEHUS], XOTS HOPMAJILHOTO ITOKa3a-
TeIst He JOCTHUTATIO.

© GMN

Pe3ynbrarsl 1eUeHNS OLEHUBAINCH CITYCTS 24 THS 1ocie
ITO3TAITHOTO Ha3HAYCHNS OemIaIoHHbI U atapakca. Y 80%
TIAITIEHTOB HAOITIOIAIICS CTOMKII THITOTHIPO3, COXPAHSIO-
IAICS, B CPETHEM, B TCUCHHE 2-X MeCSIIEB. Y 5-1 OOIBHBIX
TSOKETIoN pOopMOi TUIepruapo3a HaOIoaaI0Cch He3HAYN-
TENBHOE MOTOOTAEICHUE, KOTOPOE HE HapyIIauo 3J0pOBO-
ro o0pasa )Xnu3HU. B 2-X cirydasx oTMeueHO He3HAYNTEINb-
HOE CHWKEHHE ITOTOOT/CTICHUS.
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B Teuenue Bcero mepuona HaOmromeHus (6-8 Hemenn)
CEPbE3HBIX MOOOYHBIX IP(PEKTOB, CBIZAHHBIX C TPUMEHE-
HHUEM MPENapaToB, HE BBISBICHO.

Takum 06p830M, MpeAJIOKCHHAA CXEMa JICUCHU JIOKAJIb-
HOIr'o runepruiposa ¢ mo3TarHbiM MPUMCECHCHUECM IIpCIIa-
PaToB KpaCaBKH U aHTUTUCTAMHWHHBIX IPETIApaTOB XapaK-
TCPUBYCTCA xopomeﬁ NEPEHOCUMOCTHIO U CYHICCTBECHHO
yaydmaceT KIIMHUYECKOC COCTOAHUE OOJBHBIX.
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SUMMARY

COLORIMETRIC DETERMINATION OF ECCRINE SUDORIFEROUS GLANDS FUNCTIONAL
CONDITION IN CASE OF HYPERHIDROSIS AND THEIR CORRECTION BY BELLADONNA

Tsiskarishvili N., Tsiskarishvili Ts.

Department of Dermatology and Venereology, Thilisi State Medical University

For study of the sweat secretion in 27 patients suffered by
local hyperhidrosis method of colorimetric determination of
functioning sudoriferous glands number and a Minor’s tests
were used. The confines and intensity of sweat secretion have
been determined. Study was carried out before and during the
treatment as well as at the moment of clinical recovery. Re-
vealing of vegetative syndromes was provided by Vein’s in-
quirer. In patients with hyperhidrosis vegetative abnormali-
ties were combined with asthenic disorders. Duration of ill-

ness had impact on frequency and character of neurasthenic
syndrome manifestation.

Offered scheme of local hyperhidrosis treatment with staged use
of’belladonna and antihistaminic preparation “hydroxyzine” (hav-
ing antimuscarinic action) could be characterized as a well endur-
able and significantly ameliorative of patient’s clinical status.

Key words: Colorimetry, sudoriferous glands, belladonna.

PE3IOME

OYHKINIUOHAJIBHOE COCTOAHUE 3KKPUHOBBIX IIOTOBBIX KEJIE3
IIPU TUNEPTUAPO3E U UX KOPPEKLIUA ITPEITAPATAMU KPACABKH

Huckapumsuian H.B., Huckapumsuiau .U,

Tounuccruii 2ocyoapcmeenHblil MeOUYUHCKUIL YHUepcumem, 0enapmamenm 0epmamonozuil U 6eHepoIocuu

J1J1s u3ydeHusl MOTOOTACICHHUS Y 27-1 OOJNBHBIX JIOKATbHBIM TH-
NePruipo30M UCIIOIb30BaHA METOIUKA KOJIOPUMETPHUYECKOIO OIl-
pelesieHus KonuecTBa (QYHKIIMOHUPYIOMIUX MOTOBBIX JKEJIe3 U
npo6a Munopa. Onpeaensuinch TPaHUIbl © HHTCHCUBHOCTB 10~
TOOTAeNAeHUs. M3yueHne npoBOJWIOCH B TUHAMUKE - J10 JIeue-
HUS, B TIPOLIECCE JIGUEHUSI 1 K MOMEHTY KIIMHUUYECKOTO BBI3ZIOPOB-
JieHus. J{71st BBISIBJICHHSI BETE€TATUBHBIX CHHPOMOB HCIIOJIb30BaH
onpocHuk Beiina. BereratiBHbIe HapyIIeHUs Y OOJTBHBIX THIICP-
TUIPO30M COUYETAITUCH C aCTEHUYECKUMU paccTpoiictBamu. [1po-

50

JIOJDKUTEIBHOCTD 3a00J1eBaHNsI OKa3bIBasIa BO3eicTBHE Ha (op-
MY €ro MpOSIBICHHS M XapaKTep HEBPACTEHUYECKOTO CHHAPOMA.
[MpeutoxeHHas cxeMa JIe4eHHUS JIOKATBHOTO TUITEPTUIP03a C 110-
STAIHBIM IPUMEHEHNEM TIPENapaToB KpacaBK! M aHTUTHCTaMUH-
HOTO IIperapaTa THIPOKCU3HH, 00JI1aIafoero aHTHMYCKapuHO-
BBIM 3()(EKTOM, XapaKTepHU3yeTCsl XOPOIIel TepeHOCHMOCTBIO 1
CYIIECTBEHHO yITyqIIaeT KIHHAUECKOE COCTOSHHUE OOJNBHBIX.

Peyenzenm: 0.m.1., npogh. A1 Kayumaose



GEORGIAN MEDICAL NEWS
No 11 (140) Hosabps, 2006 200

Hayunas nybnuxayus

GROWTH HORMONE (GH) DETERMINATIONS BY RIA AND IFA DURING
GH STIMULATION TESTS IN CHILDREN WITH SHORT STATURE

Kvaratskhelia E'*., Metreveli D', Koplatadze K'., Virsaladze D'., Willig R®.

'Thilisi State Medical University, clinic “ENMEDIC”; *Tbilisi State Medical University;,
3 Department of Pediatric Endocrinology, Hamburg University Children's Hospital, Germany

Growth hormone deficiency (GHD) as a syndrome com-
prises multiple pathogenetically distinct entities, which can
be grouped into three categories: 1. Disorders related to a
primary impairment of secretion of biologically active GH;
2. Disorders involving decreased production of the GH-
dependent insulin-like growth factors (IGFs); 3. Disorders
in which there is peripheral resistance to IGFs.

The diagnosis of GHD in a child with impaired growth is
not a trivial task, because of a large amount of clinical
conditions accomplished with growth disorders. Because
of episodic circadian pattern of GH secretion the diagno-
sis of growth hormone (GH) deficiency is based on the GH
biological response to pharmacological stimulation tests
[1,3]. However, the assessment of the results after stimula-
tion is difficult: test procedures are not physiologic; the
stimulatory potency of secretagogues varies; the respon-
siveness to tests may be influenced by age, sex and pu-
bertal stage of the patient; truly normative data hardly
exist [8,9]. Different commercially available immunoassays
yield discrepant results for identical serum samples, with
results differing by as much as 250% [4,11] as a conse-
quence of the variations in specificity of the antibodies
employed, of different reference preparations of hGH used
for calibration of these methods. GH measurements are
complicated by the heterogeneous nature of GH [2], as
well as by the presence of the GH binding protein in plasma
[7]. The GH molecule has several epitopes, binding sites
and different assays use different antibodies and there-
fore the results of GH determinations differ.

Clinicians are more interested in the concentration of bio-
logically active GH that is capable of activating GH
receptors in target cells. The most immunoassays deter-
mine GH at the immunological but not biological epitopes.
A recently developed immunofunctional assay (IFA) uses
a monoclonal antibody and growth hormone binding pro-
tein (GHBP) to determine GH molecules at the essential
epitopes: binding sites 1 and 2. The assay procedure tries
to mimic the interaction of GH with its two receptors and
thus try to detect biological activity of GH.

We have decided to compare the new Immunofunctional As-
say (IFA) with a polyclonal competitive radioimmunoassay
(RIA), which is the most widely applied technique for GH meas-
urement and has the best between assay agreements [10,12].
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The aim of our study was to establish the diagnosis of
growth hormone deficiency in short children, to compare
basal and stimulated levels of GH measured with IFA and
RIA, to establish the cut-off-levels and normal range for
the new method.

Material and methods. 32 children (30 males and 2 fe-
males) were selected on the basis of clinical and
auxological data at the Caucasus Growth Center in
Thbilisi. Their mean age was 12,143,4 (5,3 -23,0) years, in
males 7,4 (5,9-9,0) years and in females 12,3 (5,3-23,0)
years. The mean bone age of all patients was 8,3+3,0 (3-
13,5), in males 7,9£3,4 (4-13,5) years and in females
8,1=1,8 (4,2-6,8) years respectively. Height in boys was
130,3%15,8 (101,7- 153,2) cm and in girls 102,2+5,6 (98,2-
106,1) cm being below Georgian standards for height in
boys by 2,6 +1,2 and in girls by 3,3 +0,7 SD respectively.
All patients underwent insulin tolerance test (ITT, insu-
lin 0,1 TU/kg). 222 sera were measured in duplicate by
RIA (SERIA) and IFA (DSL). In addition insulin-like
growth factor-1 (IGF-1) and free Thyroxin (fT4) were
evaluated in all patients. Children with peak GH con-
centration below 10ng/ml in ITT (by RIA) underwent
arginin tolerance test (ATT, arginin 0,5g/kg). In this
group of children in addition insulin-like growth factor
binding protein-3 (IGFBP-3) and Thyroid stimulating
Hormone (TSH) were evaluated. Growth hormone defi-
ciency was diagnosed if GH could not be stimulated
more than 10ng/ml (by RIA) in both of the tests. All
laboratory investigations were carried out at Children’s
hospital of the University in Hamburg, Germany.

Results and their discussion. Investigated children were
divided into 2 groups after ITT: I group (n=20) with peak
GH concentration < 10ng/ml, II group (n=12) GH > 10ng/ml
in ITT. Children in I group were suspected to have GHD,
this diagnosis was excluded in II group. The mean RIA-
GH, IFA-GH and the mean IGF-1 concentrations were sig-
nificantly different in these groups (p<0,001).

6 of 20 patients have severe GHD (mean RIA-GH concen-
tration 1,03+0,6ng/ml by RIA, 0,3+0,1ng/ml by I[FA), IGF-1
levels were also extremely low in these patients
(8,2£9,5ng/ml). The coefficient of variation in Intra- and
Inter-assay was of 1,4 to 4,5% and 4,7 to 7,0% for RIA and
of2,7to 14,3% and 10,9 to 12,3% for IFA, respectively.
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Comparison of mean minimal and mean maximal RIA-GH
with IFA-GH concentrations revealed a good agreement
(R?=0,89; R*=0,93, p<0,001, fig. 1,2).

IFA=0,39RIA- 0,02
R2=0,89

RIA

15

IFA

Fig. 1. Regression Analysis of mean minimal RIA-GH and
IFA-GH by ITT (p<0,05)

IFA=0,34RIA + 0,22
R?=0,93

RIA

30
IFA

Fig. 2. Regression Analysis of mean maximal RIA-GH and
1FA-GH by ITT (p<0,001)

Regression coefficients show excellent correlation between
RIA and IFA results (R?-0,73-0,95) at all levels of ITT. How-

MEJUIJUHCKHE HOBOCTH I'PY3UN
LSISHNZILM LSFIRNGO6(M) OSLEI6N)

ever, the mean peak GH values between RIA and IFA were
significantly different (p<0,0001), IFA-GH results were 2,7
times lower than RIA-GH at all levels (calculation factor
ranged from 2,6 to 2,9 at different levels) of ITT (fig. 3) and
this relation of mean minimal and mean maximal IFA and
RIA results expressed in percent is shown on figure 4.
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Fig. 3. Mean GH concentrations by RIA and IFA at all

levels of ITT
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Fig. 4. The Relation of mean minimal and mean maximal
RIA-GH and IFA-GH results by ITT (%)

3,7ng/ml of GH concentration by IFA was equal to 10ng/ml
by RIA (cut-off-level). However, 5 patients with borderline
RIA-GH concentrations near 10ng/ml showed higher val-
ues in [FA-GH of 4,2ng/ml (individual cut-oft-level (table).

Table. Calculated cut-off-level based on the borderline patients

Patients RIA(ng/ml) IFA(ng/ml)

M.J. 9,2 4

LT. 9,6 4,2
O.B. 9,9 4,1
AK. 8,4 3,2
N.S. 8,4 4,1
Mean 9,1 3,9
Calculated 10 42

Arginine tolerance test (ATT) was performed in 11 chil-
dren from I group. In 7 children GHD was diagnosed
definitely (mean maximal GH concentration
3,7+£2,7ng/ml), in 4 children GHD was ruled out
(23,7£14,4ng/ml), (p<0,01).
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We performed this study to diagnosis GHD in 32 children
with short stature, to compare the results of GH determina-
tion by new designed IFA and by RIA which has best be-
tween assay agreements and to calculate the cut-off-level
for the new method. According to assay design the abso-
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lute values of RIA-GH and IFA-GH concentrations during
ITT were significantly different; a cut-off-level of 3,7ng/ml
was calculated for IFA equal to cut-off-level of 10ng/ml by
RIA. [FA-results were on average 2,7 times lower, than RIA
results at all blood levels of ITT and in all children with
short stature due to GHD or other reasons. Our investiga-
tion demonstrate the same relation and excellent correlation
of [FA and RIA results, i.e. biologically and immunological
active GH molecules in all children [11]. That characterizes
the new assay as a suitable approach for clinical routine use
on the one hand and standard immunoassay as method
providing information on the biologic activity on the other
hand. An IFA has no substantial advantages over the RIA
in this cohort of children with short stature [6].

This study was supported by Grandis Biotech and by
DAAD, Germany.
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SUMMARY

GROWTH HORMONE (GH) DETERMINATIONS BY RIA
AND IFA DURING GH STIMULATION TESTS IN
CHILDREN WITH SHORT STATURE

Kvaratskhelia E'2., Metreveli D'2., Koplatadze K'., Virsa-
ladze D'., Willig R}

'Thilisi State Medical University, clinic “ENMEDIC”;
2Thilisi State Medical University, *Department of Pediatric
Endocrinology, Hamburg University Children’s Hospital,
Germany

Growth hormone deficiency (GHD) as a syndrome comprises
multiple pathogenetically distinct entities caused by disorders
of secretion or peripherial action of growth hormone (GH). Con-
firmation of the diagnosis of GH deficiency in children is based
on provocative testing for human growth hormone (hGH).
Immunofunctional assay (IFA) allows quantitation of only bio-
logical active GH forms in circulation.

The aim of this study was to compare the results of GH
determinations by radioimmunoassay (RIA) and IFA, and to
establish cut-off-levels for IFA in insulin tolerance test (ITT).
We have investigated 32 children (30 males and 2 females) with
short stature. All patients underwent insulin tolerance test
(ITT), GH was measured in duplicate by radioimmunoassay
(RIA, Seria) and IFA (DSL). Children with peak GH concen-
tration below 10 ng/ml in ITT (by RIA) underwent arginin
tolerance test (ATT, arginin 0,5g/kg). The correlation between
the results of growth hormone determination by radioimmu-
noassay and immunofunctional assay was excellent and cut-
off-level in stimulatory test was established for the
immunofunctional assay.

Key words: growth hormone deficiency, immunofunctional As-
say, radioimmunoassay, diagnosis, stimulatory test, cut-off-level,
growth hormone determination.

PE3IOME

ONPEJIEJEHME TOPMOHA POCTA B CTUMYJISIIIU-
OHHBIX TPOBAX PAITMOMMMYHHBIM 1 HUMMYHO-
®YHKIMOHAJILHBIM METOIAMM Y JIETEN C 3AJIEP-
JKKOI ®M3NYECKOTO PA3BUTHS

Ksapauxenus E.H'2, Merpeseau JI.C'2., Konnaragze K.I''.,
Bupcananze J1.K'., Buaur P.IE.

"Tounucckuii 2ocyoapcmeeniviilt MEOUYUHCKULL YHUGEPCUMEN,
raunuxa “OHMEHUL]”; *Tourucckuil 20¢ydapcmeenvlii me-
QuyuHCKULL yHU8epcumen, omaoeieHue SHOOKpunorozuu,; I am-
Oypeckuil ynusepcumem, 0emcKutl 20CnHUMaib, omoeienue oem-
CKOU 9HOOKPUHONO2UU

Cunzapom nedunura ropmona pocrta (I'P) BkirouaeT MHOXKe-
CTBO MTAaTOT€HETHUECKH PA3TUYHBIX COCTOSHUHN, BBI3BAHHBIX
HapyILIeHUEM CeKpennn Win nepudepuyeckoro aeiicteus ['P.
CTUMyIHpYIOIINE TECTHI SIBISIOTCS OCHOBHBIMU J1ab0paTop-
HBIMH METOJaMH I yCTAaHOBIEHHUA AuarHo3a aedumnuta ['P
y neTeil ¢ 3amepkkoil pocrta. HemaBHO M300peTeHHBIH
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Strasburger-oMm IMMyHO(YHKIIMOHATBHBIH METOJI MO3BOJISET
OTIPE/IENUTh KONIECTBO OMOTOTHUECKH aKTHBHON (DOPMBI IIHP-
kynupytouiero I'P.

Llemnbro Hamero uccneJ0BaHKs SBIUIOCH CPAaBHEHUE JAHHBIX OTIpe-
JIeNIeHNsT KOHIIEHTPAI[X TOPMOHA POCTA, MOy YeHHBIX HIMMYHO(DYH-
KIMOHAJIGHBIM U PaJMOMMMYHHBIM METOZIAMH 1 YCTAHOBIICHHE TTpe-
JIENBHOTO YPOBHS KOHLIEHTPALIHY TOPMOHA POCTa JUISI IMMYHO(YH-
KI[HOHATEHOTO METO/IA B CTUMYITHPYIOIIEM TECTE C HHCYINHOM.

Hawmu Opiin nicciienoBanbt 30 ManbuuKOB U 2 IEBOUKH C 3a€PK-
KO (pu3mdeckoro pa3BuTus. Bo Becex ciydasx ObUT mpoBeneH

MEJUIJUHCKNE HOBOCTH I'PY3UN
LSISHNZILM LSFIRNGO6(M) OSLEI6N)

CTUMYIHPYIOLIHIA TeCT ¢ HHCyuHOoM, ['P ObLT onpenienen paano-
nMMyHHBIM (SERIA) n ummynHoQyHKIIOHaNEHEIM (DSL) Me-
TozaMu. JleTsaM ¢ mukoBoi koHLeHTpanueil ['P B nHCynMHOBOM
tecte <10Hr/MI1 ObUT TPOBEICH CTUMYIHPYIOIIUIA TECT C apTUHH-
HOM. B pesynbrare mpoBeA€HHOTO HAMM HCCIIEIOBAHHS BBISIB-
JIeH BBICOKHH MOKA3aTeNlb KOPPEISINN MEXKTy BBIIICyKa3aHHbI-
MH METO/IaMU M yCTAHOBIICH IPEIEN HOpMaIbHOH KOHIEHTPAIlUH
TOPMOHA POCTa B CTUMYIUPYIOMINX MPoOax Juis HOBOTO UMMY-
HO(YHIIMOHAJIBHOTO METO/A.

Peyenzenm: o.m.u., npog. K.U. [lacasa

Hayunas nyboauxayusa

INHIBITORS OF THE KININ SYSTEM AS AN ALTERNATIVE METHOD
OF PREVENTION OR REDUCTION REPERFUSIVE DAMAGES
WITHIN THROMBOLYTIC THERAPY IN PATIENTS
WITH ACUTE MYOCARDIUM INFARCTION

Korotkov A'., Kistauri A2, Korotkova A’., Jibladze M2, Guchua E'.

!Institute of Therapy, Tbilisi, Georgia, *Thilisi State Medical University;
3Polyclinic N131, Moscow, Russia

Thrombolytic therapy (TLT) is an alternative to the exist-
ing pathogenetically directed methods of treatment of
myocardial infarction (MI). Although improvement in
methods of MI treatment by using new thrombolytic
preparations does contribute to the reduction of fibrino-
lytic hemorrhages, these methods do not, essentially, re-
sult in reduction of such grave complications of
revascularization as reperfused intramyocardial haemor-
rhages (RPIMH). Hemorrhages determine expansion of
the infarction zone (IZ) and frequently lead to rhythm
disturbances. Previously, recommended thrombogenesis
processes in the [Z directed internists toward TLT initia-
tion at the earliest possible stage. To maximally avoid
reperfusive damages (RD) of myocardium, the time of
revascularization in this study was reduced to 2-3 hrs
(hrs) from the onset of an acute anginous attack (AAA).
Besides, first relatively safe attempts of TLT at pre-hos-
pital stage were made and that permitted the reduction of
the time of T onset by 1-1,5 hrs. This earlier treatment
should achieve a more favourable clinical course of the
disease and stop the development of ischemic necrosis
and arrest AAA in more than a half of patients at pre-
hospital stage [31]. However, the authors of the cited
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work did not achieve significant differences in frequency
and character of heart rhythm disturbances in TLT at pre-
hospital and in-hospital stages. Successful fight for the
maximum preservation of the acutely ischemized myocar-
dium (AIM) function started in the 70’s of the past cen-
tury, when a negative effect of pathologic activation of
KKS on AIM, that resulted in increase in vascular wall
permeability and myocardial stroma edema. Besides, posi-
tive effect of KKS inhibitors on diminishing pain syn-
drome and cardiogenic shock manifestation was regis-
tered [26,27,32]. Thus, in the first series of experiments
on 130 dogs with 2-4-hrs in the AIM reperfusion model
and preliminary administration of KKS inhibitors we ob-
served pronounced decrease in ischemia and ameliora-
tion of contractility and haemodynamic functions of the
heart. Morphological and electron-microscopic investi-
gation of bioptats of reperfused ischemized myocardium
revealed dissociation of myocardial fibbers with stroma
edema and blood element extravasations, matrix clearing,
mitochondria crist destruction, reduction in ability of
fragmentized sarcoplasmic reticulum to absorb Ca in an
ischemic zone [13,14,28,18] (fig.5). At the same time, when
CH was infused within 30 min post acute ischemia devel-
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opment, extravasates were absent and the number of func-
tioning capillaries was increased in reperfusion. Under
the conditions of retrograde blood supply maintenance,
hypokinesia was reduced, it was reflected in an increase
in contractility of glycerized muscle fiber bundles and
Veraguta index [14,10]. Finally, a satisfactory state of
sarcoplasmic reticulum and mitochondria was registered
in 2-hrs ischemia, while not very pronounced changes
were observed in 4-hrs ischemia. A considerable sup-
plement to the received results of the favourable effect
of KKS inhibitors is an increase in macroerges carrying
energetic charge and a significant maintenance of the
structure and function of AIM. Backed by research in-
dicating that early injection of KKS inhibitors led to the
prevention or sharp decrease in RPIMH, new methods
of AIM thrombolytic and surgical revascularization
[11,13,15] were developed.

The aim of our work is to study the ability of KKS inhibi-
tors to prevent early disturbances of microcirculation in
an ischemic zone and to reduce reperfusive damages in
subsequent thrombolysis.

Material and methods. 104 patients with acute large focal
infarction (age range - 34-67 yrs, mean age 53,6+7,4 yrs)
were allocated to 4 groups, based on the time of TLT on-
set. Gr. 1 patients, n=23, received heparin injections, (10
000 IU intravenously in spurt) followed by Contrycal
(50 000 ATpE for 5 minutes) within the first 2 hrs post AAA
onset. TLT (Streptase 1 000 000 IU) was initiated in 1-1,5
hrs after Contrycal infusion — the period of time necessary
to reduce the inhibitory effect of the preparation on the
increase in fibrinolytic activity. Gr. 2, n=21, received early
isolated TLT not later than 2-2,5 hrs post the AAA. Thus,
TLT was initiated simultaneously in Gr.1 and 2 with a slight

advantage of an early start for isolated TLT. In Gr. 3 (n=21)
isolated TLT was initiated later, 3-6 hrs., post the onset of
AAA. Gr. 4 (control, n=40), was treated conventionally
with nitrates, analgesics, B-adrenoblockers, antiaggregants,
calcium antagonists, and metabolic preparations, that were
also used in the other groups. Six hrs post TLT termina-
tion, heparinisation was initiated that continued for 5-7
days (5000 IU every 4-6 hrs). Some fragments of our previ-
ous experimental studies were used for more optimal and
objective evaluation of KKS inhibitors, anticipate T basis
therapy against microcirculatory disturbances. Myocar-
dium contractile function was assessed in glycerolized
muscle fibers on Mingographe 8§ (Siemens) by the Veragut’s
index. All statistical tests were two-sided; p<0,05; and re-
sults were statistically significant.

Results and their discussion. Table 1 summarizes the
changes in clinical criteria and AIM complications when
isolated TLT, and T associated with KKS inhibitors were
used. An optimum, statistically evident antianginal ef-
fect was registered in Gr.1 after CH infusion. In Gr.2-4
AAA were arrested with narcotic preparations. The fre-
quency of ventricular extrasystols was reduced when CH
was injected. They disappeared on day 5-7. In Gr.2 and 3,
together with the decrease in ventricular extrasystols fre-
quency caused by antiarrhythmic agents, we observed
new rhythm disturbances that coincided in time with the
onset of reperfusion. The optimal results of treatment of
cardiac insufficiency, manifested by congestive phenom-
ena in lesser circulation, were observed in Gr.1 and 2.
Cardiac insufficiency signs in Gr.1 patients disappeared
by the end of week 1. Table 1 shows obvious positive
effect of early CH infusion on the frequency of reperfusive
arrhythmias and, to some extent, on the severity of MI
clinical course.

Table 1. Changes in clinical criteria and AIM complications when using isolated TLT
and T against the background of KKS inhibitors

Symptoms and I group II group III group IV group
complications n=23 n=20 n=21 n=40
a 23 (100%) 20 (100%) 20 (95%) 38 (95%)
Anginous attack b 5(21,7%) 10 (50%) 13 (62%) 24 (60%)
c 3 (13%) 4 (20%) 11 (52%) 21 (52,5%)
a 9 (39,1%) 10 (50%) 11 (52%) 20 (50,7%)
Rhythm disturbances | b 4 (17,4%) 9 (45%) 10 (47,6%) 21 (52,5%)
c 0 5(25%) 7 (33,3%) 13 (32,5%)
a 4 (17,4%) 9 (45%) 11 (52%) 19 (47,5%)
Cardiac insufficiency | b 2 (0,7%) 4 (20%) 10 (47,6%) 12 (30%)
c 0 2 (10%) 7 (33,3%) 12 (30%)
Dressler syndrome 1(4,3%) 3 (15%) 5 (23,8%) 8 (20%)
Mortality 0 0 2 (9,5%) 4 (10%)

a — before treatment, b — after treatment, ¢ — 5-7 days after treatment
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Dynamic changes of Q wave on ECG (fig. 1) reflect more
clearer differences in thrombolysis efficiency between Gr.
land?2.
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Fig. 1. Dynamic changes of Q wave on ECG

In Gr.1 amaximum (by 11,5%) increase in Q wave ampli-
tude was registered by hrs 6 from the treatment onset,
the initial level being reached by hrs 24; while in isolated
TLT, the 30% Q wave increase was reached by hrs 6 and
it was raising until day 7. Increase in Q wave amplitude in
Gr. 3 and 4 was identical during first 6 hrs, and continued
to raise until day 7 and 10 of MI, respectively, which
clearly indicates to further progression of necrotic proc-
esses in myocardium. In TLT, with the administration of
KKS inhibitors, a slight increase in Q wave can be ex-
plained by minimum disturbances of microcirculation if
TLT is initiated at an early stage. When T is isolated, a
significant increase in Q wave, already 6 hrs post T initia-
tion, is associated with sharp activation of KKS, RPIMH,
and myocardial stroma edema. Still more pronounced
necrotic processes in AIM, when TLT is initiated late, are
caused by depletion of plasminogene pools and decrease
in fibrinolytic activity [17,20]. No significant attention
was paid to the evaluation of ST segment dynamics on
ECG (fig. 2) when the severity of ischemic damage was
assessed.
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Fig. 2. Dynamic changes of ST segment on ECG
It is expressed by a blood supply restoration in the 1Z.

We can judge that the informative ability of ST segment
is low by how promptly it approaches the isoline in the

56

MEJUIJUHCKNE HOBOCTH I'PY3UN
LSISHNZILM LSFIRNGO6(M) OSLEI6N)

first 3 groups. In Gr. 2 and 3 we observed significant in-
crease in Q wave post TLT initiation. Taking into account
the above changes in Q wave and ST segment on ECG of
patients with AIM on TLT (fig.1 and 2), it would be not
less interesting to study the dynamics of ECG criteria in
comparison with the of fermentative activity
(myoglobinemg) changes during CH infusion in pre-hos-
pital stage (PHS) when it is not followed by TLT (16). As
to AQ dynamics (fig.3), no significant changes were ob-
served in Gr.1 patients, in whom CH infusion was initi-
ated early, during first 2 hrs post on-set of acute episode,
while in Gr.3, were KKS inhibitor infusion was initiated
late, AQ decrease was evident (p<0,05).

3hr.after 24 hr. after 2-nd day 7 day
beginning of beginning of
treatment treatment

AAQ1 OAQ3 NMG1 B MG3

Fig. 3. Correlation of AQ dynamics and myoglobine ac-
tivity in the patients of the 1-st (AQ1, Mgl) and the 3-rd
group (AQ3, Mg3)

In Gr.1 evident decrease in) ST was observed already 3
hrs post CH infusion initiation, it was more pronounced
in 24 hrs (p<0,001), and even stronger on day 2 of the
treatment. As to X ST dynamics on background of late
CH infusion, here we also observed evident ST-segment
decline to isoline 24 hrs (p<0,05) and 2 days (p<0,001)
post treatment initiation. When CH infusion was initi-
ated late we observed positive dynamics of XST to-
gether with evident rise in AQ (see the draft). Data on
MG fermentative dynamics also shows that ST lacks
informative ability if we need to estimate effectiveness
of CH, when infusion is initiated late (fig. 4). Though
the fact that early infusion of CH that continued during
a week prevented development of necrosis in ischemic
myocardium is quite positive. It may be explained by
absence of reperfusion and preventive effect of CH that
increases permeability of vessel walls and RD; it was
demonstrated in the present work, when TLT was asso-
ciated with CH. Elevated MG and MBCPK concentra-
tions together with significant decrease in myocardial
ischemia registered on pre-cardiogram (a “hollow out”
effect) confirm the ability of KKS inhibitors to improve
retrograde blood supply in ischemic zone, when CH in
PHP are infused.
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Fig. 4. Correlation of X.ST dynamics and myoglobine
activity in the patients of the 1-st (XST 1, Mgl) and the 3-
rd group (2.ST3, Mg3)

According to [5], “the probability of cardiac decompensa-
tion development is directly related to the size of lesion foci;
the mass of damaged myocardium, to some extant, may be
extrapolated to cases of cardiorrhexis.” While doing this, it
is important to determine whether there is any relationship
between the degree of cardiac decompensation, severity of
reperfusive syndrome, and cardiorrhexis. What is the main
cause of this complication? If it is largely determined by the
severity of reperfusive syndrome, then early correction of
microcirculation disturbances in the IZ by CH administra-

tion becomes still more important. Thus, hystomorphologic
investigations of biobtates, obtained in our earlier experi-
ments on isolated T and significant RD, revealed discon-
nection of myocardial fibers, development of hemorrhageous
MI and creation, to a certain degree, conditions favourable
for cardiorrhexis. Thus, today RPIMH correction still remains
urgent, for reduction and expansion of the zone of ischemic
damage as were mentioned in earlier studies by other au-
thors [29,30]. It is especially important to mention here the
contribution of [7], who showed that in efficient
intracoronary TLT, which is associated with restoration of
coronary artery permeability, necrosis mass increases 1,8
times, while in inefficient and conventional therapies, it in-
creases 1,2- and 1,4 —times, respectively. The sooner TLT is
initiated, the greater is the reduction of the volume of myo-
cardial damage, although it does not completely prevent RP.
In this situation data on further enhancement of KKS acti-
vation in MI due to thrombolytics administration, which
causes increase in fibrinolytic activity, deserves special at-
tention [1]. Based on this, early isolated T with Streptase
has high fibrinolytic activity, and T determines still higher
KKS activation, increase in RP, and expansion of the 1Z.
Initiation of TLT and PHP in the first 2 hours of post acute
condition development already has to deal with the rise of
pathological KKS activation with significant statistically
reliable rise of kallikrein (p<0,01) in comparison with healthy
persons (table 2).

Table 2. Changes in some kallikrein-kinin system indices under treatment
witch isolated thrombolysis and preliminary infusion of KKS inhibitors

Healthly 1,5 hour after 1 hour after 4 hour after
persons | n | Outcome | contrycaland | oy oo | grombolysis 1day S day Discharge
=40 heparin
Prekallﬂqem Sk Sk kok skekok
i 3344146 | 10 | 243174347 | 243465339 | 240544432 | 233465440 | 292,884,274 | 3235043 70% | 334,56+3,11
A —
PN 14061032 | 10 | 2560091 | 146350520 | 102140405 | 21.224040%% | 1749:048% | 1588502%5% | 15112027
Iljfﬂkalhl“em 3344146 | 8 | 219,75£0,80 210,540,76%+* | 207,93+0,74%%% | 214,810,820+ | 292,78+£4,0%%% | 306,40+3,19%%*
B —
I]fr;“]lllﬂ“"m 14065032 | 8 | 22,55:0,63 23674057 | 2478£054% | 16952048 | 14.95H0,42%F | 14,460,144
Eﬁ‘ammm 3344146 | 13 | 196,2742,55 193,7842,50 | 190054233 | 20093207 | 232,9148,79%+* | 291 2447 36%+*
C __
I]fr"fﬂlﬂ“e‘“ 14,06£032 | 13 | 28,20£0,86 30,18+0,84 31,640,883 25784078 | 21,32£0,82%%* | 19,19£0,69%*+
Eﬁ‘ammm 334146 | 18 | 184,63£125 182,84£128 | 198,61%1,26%* | 200,131 33%%* | 294, 17:£1,89%++
D Neallieai
ol 14062032 | 18| 26,120,84 27,1840,87 23,89+0,68 21,4340,53 17,8740,61

Changes in prekallikrein and kallikrein indices: A-under trombolysis with the use of contrycal and heparin;
B-under early isolated thrombolysis; C-under late isolated thrombolysis; D-under traditional therapy.
Dares are given in the international kallikrein init (LK.U.) *p<0,05; **p<0,01; ***p<0,001

In pathogenetic mechanisms of the development of RD is
in AIM following factors play an essential role: 1. Reveal-
ing of early pathological activation of KKS, with increase
in permeability of a vascular wall and presence of RD. 2.
Revealed in experiment on model AIM perfusion extrava-
sation of uniform elements of blood and its prevention on
a background of introduction of CH. 3. Co-active commu-
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nication of fibrin and kallikrein-kinin systems of blood at
patients with early isolated T and increase in the mainte-
nance (contents) kallikrein under influence during T mo-
ment with high fibrin activity. 4. Substantial growth of a
wave and the pick Q areas of electrocardiograms testify-
ing to occurrence RD and AIM necrotisation at early iso-
lated T and prevention RD at TLT on a background of CH,
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with absence or insignificant increase in a wave Q, with
subsequent positive dynamics. 5. Prevention of RD in con-
ditions with previous thrombolytic therapies of KKS in-
hibitor infusion. Mechanism of RD in TLT, described here,
can be, with great probability, extrapolared to such surgi-
cal procedures as aorta-coronary shunting (ACS) and coro-
nary angioplasty (CAP), as AIM and pathologic activa-
tion of KKS are underlying conditions in the pathologies.
In this connection, new perspectives of prevention and
managements of complications are suggested. Isolated T
was followed by subsequent rise in kallikrein concentra-
tion; after CH infusion in Gr. 1 patients we observed statis-
tically evident (p<0,001) drop in kallikrein and decrease in
pathological KKS activation associated with deterioration
ofischemia and heart muscle damage. There is an obvious
advantage of preliminary CH infusion for the clinical course
of the disease, and ECG data obtained, when KKS inhibi-
tors were administered in T, made it evident that TLT with-
out preliminary CH infusion was less effective. At the same
time early CH infusion significantly suppresses pathologic
activity of the kinin system and prevents the development
of RPIMH. Besides, infusion of KKS inhibitors diminishes
myocardial ischemia and impedes the lipid peroxygenation
(POL) in post AIM reperfusion by activating capillary flow
and increasing the retrograde blood supply. According to
[23] the destruction of cardiomyocyte membranes occurs
due to combined effect of stress, acute myocardial ischemia,
and its re-oxygenation. Thus, it appears possible to pre-
vent POL activation by infusing KKS inhibitors. In order
to obtain optimal results of blood circulation restoration in
AIM, early CH infusion [19,12] must preceed emoxipin or
histochrom administration, followed by TLT. Clinical trials
on comparative assessment of TLT and CAP, led by large
Cardiological Clinics, revealed that in CAP the degree of
blood supply restoration in infarction-connected arteries
(ICA) was higher, number of re-occlusions was lower, and
the course of the condition was more favorable. Besides,
in CAP, activation of thrombocyte aggregation and adhe-
sion, when intima was ruptured and fibrin deposited in the
damage site, the threat of thromb formation was observed
[25]. The authors do not exclude the possibility of using
stent s in combination with antithrombocytic drugs that
adsorb on the vessels walls to prevent restenosis. One of
the most effective ways to eliminate stent restenosis is
balloon dilation [3,24]. The disadvantages of TLT are re-
sidual thrombosis and ICA stenosis, coronary artery re-
occlusion, and hemorrhagic complications. Both, CAP and
coronary stenting (CS) are not free from complications,
that are typical not only for the procedures itself (such as
intima dissection, elastic slumps of vessel walls, coronary
artery occlusion and CAP resulting from displacement of
an atherosclerotic plaque, and in CS- re-stenosis of the
stent) [2,8,9,22]. Besides, mentioned above endovascular
procedures are inevitably associated with pathologic KKS
activation and, as a consequence, RD, when AMI is present.
For the heart chronic coronary disease the main problem is
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the realization of CAP within two hours in order to prevent
apossible myocardium infarction in the case of temporary
occlusion of the stenosis coronary artery (CA) by the cath-
eter at the time of CA distension. But the same procedure
in the conditions of acute myocardium infarction becomes
longer during acute ischemia. This prolonged time inevita-
bly leads to a new serious complication connected with
pathological activation of the KKS, an increase of the per-
meability of the vascular wall, the appearance of RPIMH
and an edema of the myocardial stroma. The gravity of the
RD depends on the duration of acute myocardium ischemia
and a diameter of the infarction-dependent artery. The situ-
ation becomes threatening under the effect of the above-
described mechanism of RD during the stenting of the
narrowed site of the main trunk of the left coronary artery
when the effective restoration of the coronary blood flow
in the actually damaged coronary channel pathologically
activated by the KKS leads to a sharp blood overflow of
the myocardiac stroma, grave cardiac insufficiency, and
cardiogenic shock.

From the above-described position, we attach interest to
data of [21] on the results of the stenting of 107 patients
with a damage of the left coronary artery trunk. Of'the 107
patients, 24 patients (22,4%) had acute coronary syn-
drome (ACS) and 87 (77,6%) had stable stenocardia. It
should be noted that the intervention from the stand-
point of blood supply restoration (BSR) turned out to be
successful in 92,6 and 96,4% of all cases. The hospital
mortality Gr.1 (patients with ACS) was 37,9%, while in
Gr.2 it was 3,6%. It can be assumed with confidence that
despite a successful endovascular procedure, high mor-
tality in ACS was caused by considerable RPIMH and
myocardial stroma edema. We think that similar cause of
failure is demonstrated in the paper of [4]. Of 50 patients
with the damage of the main trunk of the left coronary
artery, six patients had ACS. Although the
angiographically proved 100% success of the interven-
tion, three of six patients with ACS progressed to
cardiogenic shock (CSh) that developed as a consequence
of acute MI. In such cases effective and uncomplicated
CS is possible only if CH infusion is initiated at the earliest
possible stage together with decrease in permeability of
vessel wall and RD prevention. Advances in TLT due to
creation of new generation drugs (alteplasa, tenexteplasa,
piralasa, etc.), various combinations of TLT and CAP, and
changes in adjuvant antithrombolytic therapy promote
improvements in T [6]. Though, we doubt that TLT im-
provement in accelerating T and increase in its effective-
ness consisted in early combined use of TLT in PHS with
the following CAP at the in-hospital stage. The maximal
effect of combined TLT and CAP may be achieved only
with preliminary CH infusion in PHS, followed by non-
complicated (and it is the best condition) intracoronary T
and in case of necessity, the performance of the
endovascular procedure. The TLT improvement consists
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in preliminary infusion of KKS inhibitors, supporting as
well the suppression of coagulation system activity and
relieving the lysis of thrombus. Even more, CH infusion
significantly improves the use of all the other methods of
blood supply restoration IDS. With KKS inhibitors infu-
sion, more time is available before the onset of irreversible
changes development and more indicators are provided
for effective PHS and CAP surgeries with less reperfusive
complications. Given these results, the “time of TLT”, which
is gradually being replaced by the future “coronary
angioplastics time” for the citizens of rural areas, should
forever be the method of choice. Successful implementa-
tion of TLT in rural areas became possible due to the abil-
ity of KKS inhibitors to prevent RD and life threatening
rhythm disturbances in the PHS. The residual stenosis may
be eliminated in the “cold” post-infarction period with
the CAP use in cardiac surgery clinics. Publications de-
serve attention that indicate there is a preference for CAP
in the acute stage of MI (compared to isolated T), espe-
cially if it is complicated by cardiac shock [2,22,25]. Sur-
vival, in such cases, was to a great extent related to the
earliest possible restoration and stabilization of blood
circulation, when the mechanical re-canalization in the
CAP treatment was often used. In perspective, based
upon previous experiments, even more convincing re-
sults in prevention and correction of cardiogenic shock
in AMI can be achieved by early CH infusion that has
strong antiangial effect, suppressing the activity of blood
kinin and coagulation system that impede microcircular
and RD and edema of myocardial stroma. KKS inhibitors
have also the ability to activate the capillary bed, which
results in increased retrograde blood supply associated
with reduction in myocardial ischemia, improvement in
contraction and haemodynamic functions and, at last,
inhibition of POL [12,13,16].

In conclusion it should be noted that the effectiveness of
AIM reperfusion method prove to be insufficient due to
RPIMH, that cause microcircular disorders and necrotisation
of AIM. To our regret, it should be stated that to assess the
final revasculation results adequately and objectively is
impossible because the Q wave on ECG, an extremely impor-
tant criterion for the myocardial infarction process, is not
used during the examination of patients. In this connection,
retrospective evaluation of the effectiveness of TLT and
traditional therapy should be considered in light of the use
of'the Q wave on ECG in order to recognize inevitability of
AIM at isolated T. The first approbation of TLT in cardiac
shock will reveal obvious advantages of this method of
revascularization in restoration of AIM structure and func-
tion. We think that the only method against RD is early
infusion of KKS inhibitors. Their effectiveness was demon-
strated on all levels wusing clinical indices,
electrocardiographic criteria that were compared to dynam-
ics of myoglobine fermentative activity, and MB CFK, mor-
phological, and electron-microscopic data (fig. 5).
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A. Spreading of myocardial fibres, extravasations of form-
ing elements of blood, a hypostasis of myocardial stroma.

B. Several functional activity of a capillary channel, ab-
sence of extravasates. C. Vacuolization and swelling of
mitochondria with an enlightenment matrix and destruc-
tion of crist, expansion of sarcoplasmic reticule chan-
nels. D. Small swelling of mitochondria with preserva-
tion of ultra structure of myocardiocytes. E. Significant,

even more expressed destructive changes of mitochon-

dria and sarcoplasmic reticules, a sharp defragmentation

of a nucleus, a hypostasis of mitochondrial stroma, testi-

fying about expressed RD. F. Moderate swelling of mito-

chondria with insignificant deformation of a nucleus

Fig. 5. Morphological ( A-B ) and electron-microscopic
(C-F ) changes of biopsy material at sharp 4-hour
ischemia of a myocardium

Shortcomings of existing methods of blood supply resto-
ration in AIM are connected to underestimation of the role
of pathologic KKS activation in disturbances of structure
and functions of AIM. In order to avoid the disturbances
in the first place, attention needs to be given to the micro-
circulatory and RD by infusing KKS inhibitors in the PHS
and not the TLT alone. Without the preliminary infusion of
CH, the TLT causes further elevation in pathologic KKS
activation under the influence of increasing fibrinolytic
activity, the edema of myocardial stroma and increase in
necrotic mass of myocardium. This treatment is essential
to their prevention [20,12]. In its recommendations the
European Society of Cardiologists (2003) considers “me-
chanical and pharmacological reperfusions of the infarc-
tion-dependent artery as absolutely proven, adequate and
effective methods for the acute coronary syndrome with
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ST elevation.” They believe that wide practical applica-
tion requires a more detailed consideration of advantages
and shortcomings of these methods, and these shortcom-
ings are considerable [33]. From the standpoint of short-
comings of the methods, the opinion of F. Van de Werf [33]
is that “the routine installation of stent in patients with
AMI decreases the necessity of following
revascularization, but is not connected with a consider-
able decrease of lethality or reinfarction development inci-
dence” and this is of considerable importance in the present
context. The inevitability of the appearance of
intramiocardial hemorrhages in early isolated thromboly-
sis is not yet recognized widely. Serious perspectives of
increasing the effectiveness of TLT and CAP can be
achieved by early infusion of CH in the pre-hospital stage
with the aim to prevent RPIMH.

The optimal TLT effect, together with early infusion of KKS
inhibitors is caused by suppression of pathologic KKS ac-
tivation, results in the decrease of vessels wall permeability,
aversion of significant decrease of RPIMH, and in the ma-
jority of cases, the elimination of angial pain, rhythm disor-
ders, and signs of cardiac deficiency in patients with acute
myocardial infarction. Early isolated thrombolysis together
with pathological KKS activation is more often character-
ized by a less favorable clinical course of myocardial infarc-
tion, development of RPIMH , marked rhythm disorders and,
frequently, with aggravation of infarction process. Late
thrombolysis, followed by pronounced marked structural
changes in myocardium and aggravation of RD complica-
tions, has no advantages over conventional therapy. Early
sharp rise in myoglobine concentration, associated with a
significant decrease in myocardial ischemia and absence of
AQ elevation illustrates a hollow out” effect of enzymes
with good retro- and antegrade blood supply in AIM. Later
elevation of enzyme levels that are observed together with
aggravation of ischemia signs indicates a disturbed blood
supply at the site of ischemic damaged and progression of
necrotic process. The mechanism of RD includes the in-
crease in vessel wall permeability and RPIMH development
under rising in the case of acute myocardial ischemia of
pathological KKS activation and strengthening in the mo-
ment of thrombolysis fibrinolytic activity. Ability of CH to
suppress pathologic activation of kinin and coagulation
systems, experience of successful use of KKS inhibitors in
the PHs and positive results of TLT in AMI permit to admin-
ister CH not later than 2 hrs post on sent of acute angial
attack with the following TLT in the hospital.
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SUMMARY

INHIBITORS OF THE KININ SYSTEM AS AN ALTERNA-
TIVE METHOD OF PREVENTION OR REDUCTION
REPERFUSIVE DAMAGES WITHIN THROMBOLYTIC
THERAPY IN PATIENTS WITHACUTE MYOCARDIUM
INFARCTION

Korotkov A'., Kistauri A%, Korotkova A3., Jibladze M., Gu-
chua E'.

U nstitute of Therapy, Thilisi, Georgia; 2Thilisi State Medical
University, 3Polyclinic N131, Moscow, Russia.

The aim is to show the effectiveness of inhibitors of the kal-
likrein-kinin system (KKS) to avoid early microcirculation im-
pairment and low reperfusion damages in the ischemic area dur-
ing systemic thrombolysis (T) in order to achieve optimal re-
sults of thrombolytic therapy (TLT) in patients with acute
myocardium infarction. Patients (n=104) with acute myocar-
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dium infarction were divided into 4 groups: treatment with early
TLT infusing Contrycal (Aprotinin) and Heparin (CH) during
the first 2 hrs from the onset of disease (Gr. 1); treatment for
isolated T at an early stage (Gr. 2); TLT with late T (in 3-6 hrs)
(Gr. 3); and conventional therapy (Gr. 4). The dynamics of clini-
cal and ECG data were evaluated for each of the groups. Before
the clinical study was fully evaluated, an experimental-morpho-
logical, controlled study was carried out on dogs. These results
showed improved retrograde blood flow of the acute ischemized
myocardium and decrease in ischemia level, together with reduc-
tion of frequency and area of reperfused intramiocardial haemor-
rhages (RPIMH) in infarction areas under the TLT and CH infu-
sion. When CH was infused a significant advantage was revealed
in early T that showed high antianginal and antiarrhythmic ef-
fect, while no Q wave was observed or it was deepened non-
significantly. More clinical dynamic problems with extrasystols
and significant deepening of Q wave were seen in the earlier
isolated T (Gr. 2) that were worse than those seen in Gr. 1
conditions, but the problems were more negative in the patients
from Gr. 3 and 4. CH optimizes the situation causing suppres-
sion of the pathological activation of KKS, decreasing vessel
permeability, and reducing reperfusion damage. The latest throm-
bolytic drugs ensure faster thromb lysing but do not prevent the
reperfusion damage, as higher fibrinolytic activity at the mo-
ment of T causes enhanced activation of KKS and RPIMH de-
velopment and prevents peroxide oxidation of the lipids but this
may result in higher affectivity of antioxidant use. Earlier admin-
istration of KKS inhibitors optimizes the affectivity of TLT and
widens the indication to the systemic and intracoronary T, mini-
mizes complications, and may cause higher affectivity of coro-
nary angioplasty (CAP) and aorta-coronary shunting in patients
with acute myocardium infarction.

Key words: acute myocardial infarction, KKS inhibitors, throm-
bolytic therapy, reperfusial damage, intracoronary thromboly-
sis, coronary angioplastics.
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NPUMEHEHUE MHIMBUTOPOB KHMHUHOBOM
CUCTEMBI 1A NOPEAOTBPAINEHUSA n
OI'PAHAUYEHUSI PEITIEP®Y3UOHHBIX OCJTOKHEHUIA
TPOMBOJUTUYECKON TEPAIIUM BOJIbHBIX
NHPAPKTOM MUOKAPIA

KoporkoB A.A'., Kucraypu A.I'%., KopoTrkoBa A.A3.,
Jxkubaanze MLIT2, T'yaya EJT'.

"Uucmumym mepanuu M3 I'pysuu; *Tounucckuil
2ocyoapemeentolil MeOuyuHckull ynugepcumem, *Torukiunuxa
N131 2. Mockewt

BrIsicHeHHIO TATOreHETHIECKIX MEXaHU3MOB penepy3HOHHBIX
nospexaernit (PI1) cnocoOCcTBYIOT 00HapyRkeHHE B OCcTpeimeit
craguu nHpapkra Muokapaa (MM) nmaronornueckoit ak THBaLlu|
kamukpenH-knHnHOBOK cuctembl (KKC) co 3HaunTenbHBIM
yBeIMUEHNEM KaJJIMKPEHHAa B KPOBH, IOBBIIIEHUEM
MPOHHUIIAEMOCTH COCYAUCTON CTEHKHM M BO3HHKHOBEHUEM
penepdy3HMOHHBIX BHYTPUMHUOKApAHAIbHEIX TeMOpparuit
(PIIBI'). TMocnenyromuit panauii tpombOonusuc (T)
COIPOBOKAAJICS NaNbHEHIINM noBbimieHneM akTuBHOCTH KKC,
o0ycioBiIeHHOH Bo3pacrtarouieii B momeHT T ¢ubdpu-
HOJUTHYECKOI aKTUBHOCTHIO M yriyoneHuem 3yoma Q na OKI.
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IIpenBapuTenbHBIM B/B BBEIEHHEM KOHTPUKAllA C TeapHHOM
(KI') mocTuranoch CTaTUCTHYECKH AOCTOBEPHOE CHIIKCHHE B
KpPOBH KaJJIMKPENHA U HUCUE3HOBEHHE WM HE3HAUUTEIbHOE
yBenauueHue 3yoma Q mpu mocrienyromeM T, ¢ nanpHeHme
no3utuBHON nuHamukoit DKI. [IpoBeneHHbIE HCCIeT0BaHUS
CBHJETEIBCTBYIOT O SIBHOM TpenMyiecTse T Ha (hoHe BBEACHUS
KI'. M3onmupoBanusiii T, B CBsI3U ¢ paHHEH MaTOIOTHYECKOM

MEJUIJUHCKNE HOBOCTH I'PY3UN
LSISHNZILM LSFIRNGO6(M) OSLEI6N)

aktuBanueit KKC, nensbexno composoxpmaercs PIIBI' u
YBEIUYEHHEM HEKPOTU3AIHH OCTPOHIIEMHU3UPOBAHHOTO
muokapaa. s npenorspamenus PI1y 6ompabx UM MeTozom
BeIOOpa ABIsIETCA paHHAS TMpeaBapuTenbHas HHy3us
narnouropos KKC, ¢ mocnenyromum T.

Peyenzenm: 0.m.u., npogp. P.U. Tabykaweunu
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IDUs are under high risk of HIV and other blood born
diseases. In Georgia injecting drug use is associated with
two third of registered HIV/AIDS cases. Majority of them
are also infected with B and C Hepatitis.

One of the main components of HIV/AIDS prevention
among drug users is considered to be harm reduction pro-
grams, among them syringe exchange program. The research
proved that in those cities where syringe exchange pro-
grams has been undertaken HIV prevalence has been de-
creased to 18,6% but it has been increased to 8,1% in those
cities where these programs has never been done [12]. In
spite the organisational features, the essence and aims of
syringe exchange programs are the same. These programmes
are providing drug users with sterile syringes and taking
back used ones. It is also of utmost importance that under
these programs outreach workers can establish and main-
tain contact with the population who is difficult to reach in
order to provide them with different medical services, for
example HIV testing and consulting, as well as referring them
to service centers for treatment and other assistance [11].

Though in the last several years the number of IDU’s is
increasing in Georgia the prevalence of AIDS is less then
1% [6]. If we take into consideration that in our neighboring
countries (Ukraine, Moldova, Belarus, some regions of
Russian Federation) HIV is widely spread [15], the possi-
bility that Georgia might be on the verge of epidemic among
IDUs is increasing [14]. Several studies in Georgia have
proved slightly high prevalence (>50%) of C Hepatitis, di-
rect and indirect sharing of injecting substance and high-
risk practice [2,3,5,13]. All these data increases the neces-
sity to take some steps in order to prevent AIDS epidemic.
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Material and methods. The program lasted for 6 months
and included distribution of sterile syringes and collect-
ing back used ones. This process was conducted by peer-
educators.

The interviewing was conducted at intake, after 3 months
and at the end of the program. From 300 clients participating
in the programme, 140 was interviewed at the begging of the
program, 132 after 3 months and 100 at the end of the pro-
gram. During interviewing we used risk assessment ques-
tionnaire which we have little adapted (Risk Assessment
Battery, Navaline, et al, 1994). The interviewing was con-
ducted by peer-educators. They used printed questionnaire.
The data were statistically analysed in SPPS-11,5 program.

Before the syringe exchange program started, peer-educa-
tors were trained. The aim of such training was to prepare
peer-educators who in the future could work with drug
users and provide them with all necessary information,
such as risk behavior associated with drug using practice.
The educational work was directed to motivate drug users
as well as prepare them in reducing such risks.

Booklets and fliers were prepared beforehand and distrib-
uted to IDUs informing them about safe injection practice,
prevention of overdoses etc.

Results and their discussion. At the beginning of the pro-
gram the respondents 52.1% have been using shared sy-
ringes for the last three months. When the intervention
was over, only 16% of respondents have used shared sy-
ringes. The data proved to be statistically significant
(pearson Chi Square =30.81, P<0.001).
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By the end of the intervention the answer to the question:
Where did you get your needles during the past three months?
(Check all that apply) has changed: the majority of the re-
spondents have changed their behavior and chose drugstores
and syringes exchange programs as their priority sources.

If at the beginning of the research only 39% said that they
have obtained syringes at drugstores, at the end of the
program this number has increased to 66%; Number of
clients obtaining syringes in syringe exchange program
have increased from 17% to 65%. Obtaining used syringes

from places frequented by drug users have decreased from
10.41% to 3%. Obtaining unused syringes from places fre-
quented by drug users have also slightly decreased from
17,84% to 14%. The indications of getting syringes from
diabetics have been slightly increased.

When talking about HIV/AIDS and C Hepatitis spreading,
sexual risk behavior is one of the important aspects. First
ofall we have learned with how many women our respond-
ents have had sexual encounter during the last three
months.

Table 1. Frequency of sexual contacts of the study participants

intake % three months % six months %
I have no sex 17,9 28 37
With one woman 36,4 38,6 36
With 2-3 women 32,9 23,5 23
With more then women4 and 12,9 9,8 4

It is noticeable that the percentage of those who did not
have sexual encounter with woman during the last three
months has increased. We have to guess that this change
has happened on behalf of reduction in casual sexual con-
tacts. The percentage indicator of having sex with 2 or
more partners has greatly decreased. The percentage of

those who have had sexual relationship with only one
woman has not changed. Maybe this last group contains
permanent partners.

The answers to the question: In the past three months,
how often did you use condoms when you had sex? were:

Table 2. Frequency of condom use by the study participants

I intake %

three months %

six months %

I have not had sex during the last 3 months 14,3 25,8 27
All the time 35 28,8 36
Most of the time 22,9 14,4 19
Sometimes 18,6 25 12
Never 9,3 6,1 6

The percentage indicator has only changed in the first point
- the frequency of sexual encounter has decreased. The
frequency of other indicators has been slightly changed.

In several countries when the HIV epidemic was at the
initial stage, the implementation of syringe exchange pro-
grams and other harm reduction interventions has proved
to have maximum effect [Des Jarlais, et al. 1995]. In spite
this, in many country the programme was not timely imple-
mented or the scale was inadequate. This is mostly true
about developing countries, as well as about the coun-
tries who try to solve drug related problems through drug
supply reduction strategies [1].

The aim of the research was to learn whether participation in
the syringe exchange programme is associated with decrease
of HIV risk behavior among IDUs in Tbilisi. Discussing the
results we have to take into account several weaknesses of
the study. During interviewing we did not collect socio-
demographic data, we don’t know the participants knowl-
edge about HIV/AIDS, what kind of drugs they use, as well
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as the frequency of injections. We don’t know what is the
difference between the clients of the study and other drug
users. Nevertheless, the outcomes of the study fully com-
ply/come into accordance with the data of other countries.
It also makes it clear that the implementation of low thresh-
old programmes of harm reduction is necessary in Georgia.

The syringe exchange programme might be an important
component for reducing blood borne infections among IDUs.
Conducted study showed that as a result of peer-educators
work, injecting risk behavior has sufficiently decreased. The
participation in the syringe exchange program did not turn
out to be connected with the reduction of sexual risk
behavior, which complies with the findings of other authors.

Once more the conducted study certifies that the implemen-
tation of harm reduction programmes will bring significant

benefit to drug users and to the whole society in Georgia.

Project was supported by South Caucasus Antidrug Pro-
gram (SCAD), funded by EU and implemented by UNDP.
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EFFECTIVENESS OF NEEDLE/SYRINGE EXCHANGE
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IDUs are under the high risk of HIV and other blood born dis-
eases. In Georgia injecting drug use is associated with two third
of registered HIV/AIDS cases. Majority of them are also in-
fected with B and C Hepatitis. One of the main components of
HIV/AIDS prevention among drug users is considered to be harm
reduction programs, among them syringe exchange program.

We conducted observational cohort study and performed inter-
viewing participants of syringe exchange program using struc-
tured questionnaire. The interviewing was conducted at intake,
after 3 months and at the end of the program.. During interview-
ing we used risk assessment questionnaire which we have little
adapted (Risk Assessment Battery, Navaline, et al, 1994). The
data were statistically analysed using SPPS-11, 5 program.

The aim of the study was to assess the efficacy of outreach and
needle exchange programs in terms of reduction of HIV risk
behavior of injection drug users in Tbilisi. The results of the
study show visible reduction in injection risk behavior for cli-
ents being in the program for at least three months. There was
not seen any significant change in the level of sexual risk behavior,
which might suggest the need for targeting this behavior during
the further interventions.

The results of the study suggest a visible potential benefit to drug
users and communities that could be gained through the wide scale
implementation of harm reduction programs in Georgia.

Key words: HIV/AIDS prevention, injecting drug use, needle
exchange, harm reduction.
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IOPEKTUBHOCTD ITPOI'PAMM OBMEHA HITNTPULIOB
B TBUJIUCH

OruamBuiau A.P., M'amoamunze H.P., Kamananse E.E.,
Jlomuase I.B., Ymapuase /1.3.

Coroz Anemepnamuea [{ocopoacus, Llenmp ncuxocoyuanvrou
ungpopmayuu u xoncyromayuu Hosewviii IlTyms, Meduxo-
ncuxoaoeudeckull ungopmayuonnviii yenmp Tamadeoma,
Lenmp Ypanmu, Accoyuayus ncuxonoeos u nCuxomepanesmos

B I'py3un 2/3 perucrpupoBannsix ciaygaes BUY/CIIN da npu-
XOZATCS Ha TOTpeOuTeNel HHbeKIMOHHBIX HapKoTHKOB ([T H).
[TporpamMMBI CHIKEHUS Bpejia, BKIIIOUasi MPOTpaMMbl 0OMEHa
HITIPUIIOB, CIUTAIOTCS OJTHUM U3 CaMbIX 3 (HEKTHUBHBIX METOI0B
n3MeHeHUs puckoBoro nosenenus [11H.
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Lenbro uccnenoBanus IBUIACH OLIEHKA BIMSHUS €SI TETbHOCTH
ayTpU4I-pabOTHUKOB M MPOTPaMMbI OOMEHA IITPHUIIOB Ha N3Me-
HEHNe PUCKOBAHHOTO NHBEKIIMOHHOTO 1 CEKCYalbHOTO MOBe/Ie-
HUS TIpEe/ICTaBUTENeH LieseBoi rpynmsl. [1o mpuHImITy “paBHBINH-
paBHOMY” pabotanu 12 ayTpud-pabOTHHKOB B TEUCHHE LIECTH
Mecs1eB. B nx 0043aHHOCTH BXOANIN pa3/iadya HOBBIX U IPUEM
00paTHO UCTIOIb30BaHHBIX MIMTPULIOB, pa3iada (iaiiepoB u OykK-
JIETOB, a TAKKE MIPOBEICHUE 00pazoBaTeNbHBIX Oeceln. B nccie-
noBaHUH yyacTBoBand 300 HHBEKIIMOHHBIX HAPKOMAHOB.

Ornpoc MpoBOJHIICS C UCHOJIb30BAHUEM CTAHIAPTH3UPOBAHHOTO
KOJIMYECTBEHHOTO BonpocHuKa — barapeit Onenku Pucka. Cra-
THCTHUYECKast 00pabOTKa JaHHBIX POBO/MIIACE C TOMOIIIBIO PO-
rpammbl SPSS, v. 11.5.

Pe3ynbTaThl 0Ipoca BbISBUIM OYEBHIHOE CHIDKEHHE HHBEKIIU-
OHHOTO PHCK-TIOBEICHUS CPEAN YYACTHHMKOB, HaXOISIINXCS B
IporpamMmmMe B TeueHue XoTs ObI Tpex MecsiueB. Kakux-m6o 3Ha-
YHUMBIX U3MEHEHHI OKa3aTeNel CeKCyalIbHOTO PUCK-TIOBEACHUS
He HaOJIIONaNoch, YTO YKa3bIBaeT HAa HEOOXOAMMOCTD YAENATH
00JIbI1IE BHUMAHHUS 9TOM TPOrpamMMe B IOCIIETYIOLINX HHTEPBEH-
usx. [Ipennonoraem, 4To MUPOKOE BHEAPEHHE TPOrPaMM CHHU-
KeHus Bpena B I'py3un siBsercs 3G (HeKTHBHBIM METOJIOM ITpe-
BeHIuu pacrnpoctpanennss BUY/CIIVla u, HecOMHEHHO, TTpH-
HECET M0JIb3Yy KakK MOTPEOUTENIIM HAPKOTHKOB, TaK U 00IIECTBY
B 11es10M. Heo0xoanmo B asibHEHIIeM OCyIIeCcTBIATE Ooiee 1e-
TaJbHBIIl I MHOTOCTOPOHHHUIT aHanu3 3()(EeKTHBHOCTH yKa3aH-
HBIX ITPOTPaMM.

Peyenzenm: 0.m.1., npogh. /1.3. 3ypabaweunu
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PARAMETERS OF OXIDATIVE METABOLISM
IN NEONATES WITH SEPSIS AND ANEMIA

Sanodze N., Uberi N., Uberi E., Kulumbegov B.

Department of Pediatric and Adolescent Medicine, Thilisi State Medical University

Neonatal sepsis still remains as one of the actual problems
in modern medicine due to its high morbidity and mortality
rate determined by diagnostic difficulties and absence of
sufficient evidence for effective therapy [2]. According to
the data of the World Health Organization of 1000 new-
borns 1-8 suffer from sepsis. [9]. Literature data have
shown that essential role in pathogenesis of sepsis be-
longs to the cellular oxidation-reduction misballance and
development of the oxidative stress [6]. Redox dysballance
developed at sepsis determines cellular dysfunction lead-
ing to the homeostatic alterations and exaggerated expres-
sion of nitric oxide (NO) and pro-inflammatory mediators.
It is well known that high concentration of NO has ability
to produce HbNO (nitrosohemoglobin) in combination with
desoxyhemoglobin, which in turn results in reduction of
blood hemoglobin concentration and anemia [3].

The aim of our work was to assessment indices of pro- and
antioxidant systems in term neonates with sepsis on the
background of anemia and without it.

Material and methods. A total of 41 neonates (17 male, 24
female) with the age range from 3 to 7 days, suffering with
early sepsis, and in 2003-2005 years treated at the department
of neonates’ therapy and intensive care unit of pediatric clin-
ics at Tbilisi State Medical University were under
observation.The control group involved 17 practically healthy
neonates of the same age range. Neonates (gestation period
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37-39 week) without somatic and neurologic disorders. Diag-
nosis of sepsis was defined as bacteremic, if there was a
positive blood culture, or as clinical newborn sepsis, as pre-
vously established. In all cases the septicemic form of sepsis
was detected. Etiologic structure of sepsis was in 5 cases
Staphiloccocus aureus, Klebsiella spp — 6, Acinetobacter— 1,
E.coli—3. Of 54 term newborns with sepsis, 57,4% had anemia
(Hemoglobin<14,5g/dl, RBC <3,91)[5]. Inremaining 42,6% of
cases sepsis proceeded without anemia. The study was ap-
proved by local ethic committee. The newborn inclusion for
investigation was agreed from parents.

For investigation of mechanisms of oxidative disorders in
organism, antioxidants (Fe**-transferin, ceruloplasmin) and
pro-oxidants (Mn*", superoxidradicals (O,-) and lipoperox-
ides - LOO.) systems’ activity and free NO and its metabo-
lites, NO complexes with haem iron (HbNO) concentration
have been studied with the use of electronic paramagnetic
resonance (EPR) method (radio spectrometer P2-1307 (Rus-
sia). Blood for EPR study was placed in polyethylene tubes
and kept in liquid nitrogen (-196°C). Free NO in blood was
defined using the spin-trap — Na-diethyldithiocarbamat
(DETC) (Sigma) with the dose of 50mg/ml. EPR specters of
NO-Fe*-(DETC), complexes were defined at the tempera-
ture of liquid nitrogen and 20 mvt microwave [1]. Superox-
idradicals were defined using the spin-trap - 5-methyl-I-
pirolin-IV-oxid (DMPO) (Sigma). Duration of incubation of
blood and DMPO (with the dose of 50 MM /1 ml blood [11]
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was 3 minute at indoor temperature. Peroxidradicals were
defined with the use of spin-trap - ca-phenyl-buthinitron
(PBN) (Sigma). Duration of incubation of blood and PBN
(with the dose 0f 40 MM /1 ml blood was 3 minute at indoor
temperature. O,— and LOO. EPR specters were studied at
indoor temperature and 20 mvt microwaves [6,11]. The mean
values and the standard deviations for the normally dis-
tributed data were calculated using descriptive statistics.

MEJUIJUHCKNE HOBOCTH I'PY3UN
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Differences between means were assessed by using un-
paired or paired Student t-test where appropriate. A two-
tailed p value less than 0,05 was considered as statistically
significant.

Results and their discussion. Paramagnetic centers of the
blood in newborns with sepsis on the background of ane-
mia and without it are presented on table.

Table. Paramagnetic centers of the blood in newborns with sepsis on the background of anemia and without it

LOO" 0, MetHb | Mn?* Fe' tr cp NO HbNO
control group - - - - 30,0£2,5 15£2,0 16,8+1,0 -
:‘;‘;slﬁi;"th"“t 72405 | 243402 | 34403 | 214002 | 197417 | 20,1413 | 18242.1 | 1,240.8
censis with anemia | 10T | 5908 | 675512 [ 23108 | 17482,0 | 183414 | 14,1416 | 7,842,1

P p<0,05 p<0,05 p<0,05 p>0,05 p>0,05 p>0,05 p<0,05 | p<0,05

p - compared sepsis without anemia

As it has shown, in the blood of the term newborns with
sepsis, intense EPR signals of superoxidradicals, Mn?*',
methemoglobin and lipoperoxides appear. At the same time,
in the presence of anemia, EPR signals of the above-men-
tioned prooxidants increase significantly compared to the
newborns suffering from sepsis without anemia. Level of
oxidized ceruloplasmin in the blood of newborns with sep-
sis increases compared to the control, while concentration
of Fe** -transferrin decreases, however, there is no signif-
icant difference between disease forms accompanied by
anemia and without it. Free nitric oxide content in the blood
of the term newborns with sepsis is not changed signifi-
cantly compared to the control. EPR specter of the blood
reveals intense EPR signal of HbNO complex (nitric oxide
and heme iron complex), which increases significantly in
case of sepsis on the background of anemia.

Anemia is condition influencing disease course and out-
come. It is known that NO is characterized by the high
affinity toward hemoglobin, causes its nitrosilation and
produces HbNO. [8,11]. On the one hand HbNO provides
reduction of free NO concentration and its toxic effects in
the blood, and on the other hand limits and decreases ox-
ygen carrying capacity of the blood, which is one of the
important reasons of hypoxia. Hypoxia in turn supports
intensification of oxidative stress. Thus, displays so called
“vicious circle”. HbNO in the presence of reactive oxygen
radicals converts into NO, and MetHb. Increase MetHb
concentrations have been revealed in the blood of the term
newborns with sepsis (table). Increased expression of
prooxidant (table) due to infective agent may be cause
reduction RBC survival rate and its lysis, thus pathogene-
sis of anemia may was founded undergo hemolytic anemia
results by oxidative stress. According to the results of
investigations could be concluded that in case of anemia
developed at neonatal sepsis supports intensification of
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oxidative stress and at the same time anemia is the result of
the oxidative stress.
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SUMMARY

PARAMETERS OF OXIDATIVE METABOLISM IN NEO-
NATES SUFFERING FROM SEPSIS AT ANEMIA

Sanodze N., Uberi N., Uberi E., Kulumbegov B.

Department of Pediatric and Adolescent Medicine, Thilisi State
Medical University

Neonatal sepsis still remains as one of the actual problems in mod-
ern medicine due to its high morbidity and mortality rates deter-
mined by diagnostic difficulties and absence of sufficient evidence
for effective therapy. Literature data have shown that essential role
in pathogenesis of sepsis belongs to the cellular oxidation-reduction
misballance and development of the oxidative stress. The aim of our
work was to assess indices of pro- and antioxidant systems in term
neonates with sepsis on the background of anemia and without it. A
total of 41 neonates (17 male, 24 female) with the age range from 3
to 7 days, with early sepsis, and in 2003-2005 years treated at the
department of neonates’ therapy and intensive care unit of pediatric
clinics of the Tbilisi State Medical University were under
observation.The control group involved 17 practically healthy ne-
onates of the same age range.

In consequence of the analyses there was ascertained, that with
anemia increases_intensification free-radical oxidation process.
At the same time, antioxidant system activity was not change
significantly in the sepsis with anemia, than other one. Patho-
genesis of anemia may was founded undergo hemolitic anemia
results by oxidative stress. According to the results of investiga-
tions could be concluded that in case of anemia developed at
neonatal sepsis supports intensify of oxidative stress and at the
same time anemia is the result of the oxidative stress.

Key words: neonatal sepsis, anemia, nitric oxide, oxidative stress,
free radicals.

PE3IOME

IMAPAMETPbBI OKUCJIMTEJIBHOI'O METABOJIN3MA
P AHEMHUHN Y JOHOIIEHHBIX HOBOPOXIEH-
HbIX, BOJIbBHBIX CEINICUCOM

Canonze H.E., Yoepu H.II., Yoepu E.H., Kynymoeros B.I.

Tounucckuii eocyoapcmeenubvlil MeOUYUHCKUL YHUSepcument,
Kagedpa neouampuu u NOOPOCMKOBOU MeOUYUHBL

Cerncuc y HOBOPOKACHHBIX OCTAETCS aKTyalbHOH MpoOiIeMoit
BBHUJIy BHICOKHX ITOKa3aTeliel 3a00J1eBaeMOCTH U JIETaIbHOCTH,
CIIO)KHOCTH JIMATHOCTHKH M OTCYTCTBHS JOCTATOYHOII J0Ka3a-
TenbHOU 0a3bl 11 AP PeKTHBHON Tepanuu. JInTepaTypHble JaH-
HbIE CBHICTENBCTBYIOT O 3HAUCHUH HAPYIICHHUS KJIETOYHOTO OKHC-
JMTEIbHO-BOCCTAHOBHUTEIBHOIO FTOMEOCTa3a U Pa3BUTHS OKHC-
JIMTENBHOTO CTPecca B IIATOTEHE3e Cerchca.

Llenbto HalIero uccae10BaHus SBUIICS aHAIM3 MIOKa3aTesen mpo-
W QHTHOKCHJIAHTHBIX CHCTEM TP aHEMUH Y TOHOLIICHHBIX HOBO-
POXKIEHHBIX, OOJTBHBIX CEIICHCOM.

B pesynbTare nccinenoBaHus yCTaHOBICHO, YTO Y HOBOPOXK-
J€HHBIX, OOJTBHBIX CETICHCOM ITPU aHEMUHU HAOII0JaeTCs HH-
TeHcHuduKaus cBOOOIHOPAINKANBHBIX MPOIECCOB, AKTHUB-
HOCTb aHTHOKCHJAHTHOH CHCTEMBI CYI[ECTBEHHO HE MEHSET-
Csl IO CPAaBHEHUIO C TEMH MAlMEHTAMHU, Y KOTOPBIX CENCHC
npoTtekan 6e3 anemuu. [laToreHeTnueckuii MEXaHU3M aHEMHUH,
BO3MOXHO, OCHOBaH Ha T'eéMOJH3€, KOTOPBIH pa3BUBAaETCA
BCIIEACTBUE OKUCIUTEIbHOTO cTpecca. CleqoBaTeNbHO, TPH
HEOHATAIbHOM CETICHCE aHEMUS SIBISETCS PE3yIbTaTOM OKHC-
JUTEITHHOTO CTPECCA U CHOCOOCTBYET €r0 MHTEHCH(DUKAINY B
OpraHmsMe.

Peyensenm: 0.m.1., npogp. K.H. Ilacasa

Hayunas nybnuxayus

BJIUAHUE 3KOJOI'MYECKHUX PAKTOPOB B PETUOHE KATACTPO®DbI
HA YACTOTY PECIIMPATOPHBIX 3ABOJIEBAHUI YV JTETEN

Xuszanenmsuwim U.B., Hynykunze M.B.

Hayuno-uccnedosamenvckuii uncmumym neouampuu um. 1. K. Iacasa

PazButne He()TAHON NPOMBIIUICHHOCTH SBISIETCS YKOHO-
MHYECKH BBITOHBIM, OJJHAKO, €¢ BIUSHIE Ha 3710pOBbE Ha-
CeJIeHHs, TeM Ooee IeTcKoro, TpedyeT 0co6oro BHUMA-
HUSL M ITyOOKOTO N3YYEHHS.

B I'py3un, B Carapemxoiickom paiione, cene HurommmH-
J1a, B3pbIB HA He()-TAHOM CKBaXXKWHE SBUJICS IPUIMHON 3ar-

© GMN

PSA3HEHUS OKpYXKAromiel cpeibl HEPTHIO U COMYTCTBYIO-
MU e Ta3aMH, 9TO, ECTECTBEHHO, OTPHIIATEIHHO MTOBJIH-
AJI0 Ha 3I0POBBE HACETICHNS.

CormacHO IUTEPaTYPHBIM IaHHBIM, IIPOIXYKTHI HE(PTH U CO-

MYTCTBYIOIHE €if ra3bl (ApOMATHIECKHE YITIEBOIOPO/IBI U KX
COCTMHEHMSI) BHI3BIBAIOT HHTOKCHUKAIHIO opranmMa [1-3].
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Cpenu 00CITy>KMBAIOILETo IIepcoHana HeTenpou3BOICTBA
BBISIBJICH OMPE/ICTIEHHBIN CUMITOMOKOMILIEKC: THIIEPTEH3HS,
TOJIOBHAs! 00JIb, TOJIOBOKPYKEHHE, BO30YIHMOCTb, JISHKOIe-
Hust, anemust [4,5]. Ha hoHe ykazaHHON HHTOKCHKAIIMK OTMe-
YaloTCs TAKXKE KaTapalibHble (PYHKIHOHATHHBIC I3MEHEHUS
CIIM3HUCTOM 000JIOUKH JIETOYHO-IbIXaTeIbHON CUCTEMBL

Ilenbro nccneno0BaHus SBHIIOCH B 30HE SKOJIOTHYECKOM Ka-
TacTpO(bI U3YUUTH YACTOTY 3200JICBAHUI JBIXATCITLHOM CH-
CTEMBI CPE/IU JIETCKOTO HACEJICHUS ¥ BBISIBUTH PUCK TPYTI-
MBI IETEH C BEICOKOI Y4acTOTOM 3a00J1€BAEMOCTH.

Matepua u meToabl. Hamu ObuTH 00CIICTOBAHBI ICTH B
Bo3pacte 3-6 JieT, mpoxxkuBarolue B cene Hunonmuna, 3ar-
PSA3HEHHOW He(hTEPOYKTAMH U B OJIN3PACIIONIOKCHHOM,
9KOJIOTHYECKH YUCTOM cenie banuaypu.

COOTBETCTBCHHO, B 3aBUCUMOCTH OT CTCIICHH HX 3arpsi3He-
HUs1, OBUTH BBIICTICHBI JBC 30HBI: | (OCHOBHA) - SMUIICHTP
karactpods ceno Huronmunaa, 11 (koHTpoNbHAasT) — On3-
PpacrojIoKeHHOE, HKOJIOTHYECKH YhcToe ceto banuaypu.

I rpynmy cocrasunu 145 gereit, 11 - 115 nereit B Bo3pacte oT
3 1o 6 net. [ rpynma ObuTa pas3nesicHa Ha JABE OATPYIIIbL:
la - meTH, KOTOpBIE B MOMEHT KaracTpodbl HAXOANINCH B
cene Hunonmunna (118 nereit)u 16 - netu, orcyTcTBOBaB-
IIHME B PErMOHE B MOMEHT KaTtacTpoQbl M BO3BPATHBIIIHECS
JIOMOI 1TocJ1e POBEICHHSI OYMCTHTEILHBIX MEPOTIPHUSTHH,
T.. HE TIOIBEPTIINECS OCTPO MHTOKCUKAINH (27 meTeit).

MEJUIJUHCKNE HOBOCTH I'PY3UN
LSISHNZILM LSFIRNGO6(M) OSLEI6N)

OOceoBaHNEe YKAa3aHHOTO KOHTUHIEHTA IPOBOAMIOCH
TIOATAITHO ¥ BKITIOYAJIO €KEKBAPTAIbHBII MOHUTOPHHT I10C-
ne xaracTpo(dsl B TedeHue oxHoro roga (2004-2005 rr).
MOHHTOPHHT COCTOSUT U3 aMOYJIaTOPHOTO M KIIMHUKO-JIa-
GoparopHoro (oOmMH aHAIM3 KPOBH, PEHTTEHOTpadus
IPYAHON KIIETKH, OaKTEPUOIOIHUECKOE UCCIICOBAaHUE Ma3-
Ka 13 3¢Ba, OTOPUHOIAPUHTOCKONHS ) 00CIeJOBAHUH.

Pesynbratel u ux o0cy:xkaenue. Pe3ynsrarsl n3ydeHust 60mb-
HBIX [IOCJIE KaTacTpodbl (B TeUeHUE 1-ro roja) ObLIH CpaB-
HEHbI ¢ (YOHOBBIMH JITAHHBIMH, TIOJTY4YEHHBIMHU IIPH HAOITIO-
JICHUH JICTeH B TeYEeHHE 2-X JIeT 10 KatacTpodbl. OTMeueH-
HBII MaTepuan ObLT TOoJTyueH U3 0a3bl JaHHBIX MECTHBIX
amOynaropuii ¥ pailoHHBIX OOJIBHUIL HA OCHOBAaHHUH aHaHU-
3a CHEIMAILHO COCTABJICHHBIX aHKET - BOPOCHUKOB 1 00JIb-
HUYHBIX JIUCTOB.

YcTaHOBIICHO, UTO 32 2 To/Ia /10 KaracTpodbl 4acToTa 3a00-
JIEBaEMOCTH JIETEH BCEX TPeX TPYIII Oblila OMHAKOBOH U
MpUOIIKAIACH K TAKOBO# KOHTposbHOU rpymisl (11). B Te-
yeHue 1-ro roga mocie karactpods (2004-2005 rr.) komnu-
YeCTBO CiTydaeB 3a00JIEBAEMOCTH AETEH pecrupaTopHOi
narosiorueil B la rpymnme pesko Bo3pocio ¢ 175, 172 no 1239,
T.€. yBEJIMYMIOCH B 7,2 pasa.

B 16 rpymnme gactoTa 3a001€BaHUi TaKXKe yBEIUUNIACH,
OJTHAKO B MeHbIIIeH cTenenu - ¢ 39,90 no 186, a Bo II - (kon-
TPOJILHON ) TPpYyTIIE - TPAKTHYECKH HE M3MEHMIIACH (10 Ka-
TacTpods - 159, 161; mocne - 166) (Tabnuria, rpadpuk).

Tabnuya. Iokaszamenu wacmomel 3a001€8aHUL ObIXAMEIbHOU CUCTIEMbL Y 0emell OCHOBHOU U KOHMPOIbHOU 2PN

I'pynnsi I" ocHOBHAs I° ocHoBHAs Il kKoHTpOABHAN
¢ pacuyeTom ¢ pacyeTom ¢ pacyeTom
3a6oaeBaeMoCTh odmas Ha OAHOr0 | o0mas HA OIHOTO obmas HA OIHOI'0
aara pedenka pebeHKa pebeHKa
2002 IX - 03 IX 175 1,48 39 1,44 159 1,38
2003 IX - 2004 IX 172 1,46 40 1,47 161 1,40
2004 IX - 2005 IX 1239 10,5 186 6,9 166 1,44

12
10 /,
8
7 +|b
’
/ ’, ke ||
rd

im al- R

2002 IX 2003 IX 2004 IX 2005 IX

I'papux. Yacmoma pecnupamopnuix 3a001e6anuil 6 pacte-
me Ha 00H020 pebeHKd 8 KOHMPOJILHOU U OCHOGHOU 2PYNNAX

Kaxk cnenyer u3 rpaduka, gacTora 3a007eBaHII KaXKI0TO pe-
6enka B la u 16 rpymmax B ieprio mocie KaracTpogsl BO3POC-
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na. Blarpymnme ¢ 1,48, 1,46 10 10,5,aB16-¢ 1,44, 1,47 10 6,9;
B TO BpeMsI KaK B KOHTPOJIBHOU I'PYTIIE ATOT MOKA3aTelb M0~
YT HEe U3MEHMIICs (110 KatacTpods - 1,38, 1,40 mocre - 1,44).

Criestyer OTMETHTb, YTO, HECMOTPSI Ha TO, 4TO JIeTH [0 rpyrimst
He OBUTH MO/IBEP)KEHBI OCTPOH MHTOKCHKAIIMH, YacTOTa HX
3a00J1eBa€MOCTH PECIINPATOPHOIT [TATONOrUel 3HAYUTEIEHO
TIOBBICHJIACK, YTO, OYEBUJTHO, CBS3aHO C OTPHLIATEIILHBIM BITH-
SIHHEM Ha UX 3JI0pPOBbE 3arpsi3HEHHUS OKPYKarOIIeH Cpe/ibl.

Kak u3BecTHO U3 TUTEPATYPHBIX TaHHBIX, K 4aCTO00JICIO-
MM OTHOCSITCSI ICTH, Y KOTOPBIX YUCIIO 3200JICBAEMOCTH B
TEUYCHHE T0J1a COCTABIISACT IIECTh U OoJee [2].

3arpsi3HEHHE MECTHOCTH apOMAaTHICCKUMH YTIIEBOIOPO/a-
MH U UX COEJIMHEHUEM MIPUBOIUT K HHTOKCUKAITUH OPTaHN3-
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Ma JIeTei, CONPOBOYK/IAIOIIEHCS CTPYKTYPHBIMUA H3MEHEHHSI-
MM CJIM3UCTOMH IBIXaTENIbHBIX ITyTe!, AS(UIIUTOM JIU30IIUMA,
untepdepona, T u B mumdonuros [7-10], uto ciocodcTByeT
HapyLIeHHIO 0apbepHO (DYHKIIMN PECIMPATOPHOTO TPaKTa.

3arpsi3HeHHE OKPY>KAIOIIEH CPEJIbI SIBIISETCS 9K30T€HHBIM
(hakTOpOM, MTPAOIUM 3HAYUTEIBHYIO POJIb B YBEJIHUC-
HHH YHCIIa 4aCTOOOJICIONIHX JIeTEH.
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SUMMARY

INFLUENCE OF ECOLOGICAL FACTORS ON THE FRE-
QUENCY OF RESPIRATORY DISEASES IN CHILDREN
IN THE ZONE OF OIL CATASTROPHE

Khizaneishvili 1., Tsulukidze M.

1. Pagava Research Institute of Pediatrics, Tbhilisi, Georgia

In the village Ninotsminda, district of Sagarejo, the important
environmental contamination was provoked by the explosion of

© GMN

oil bore-hole. Intoxication of the children’ s respiratory system
with the oil-associated gases was studied.

420 children, residing at the contaminated district of Ninotsmin-
da and 50 children, residing at the nearby ecologically clear vil-
lage Badiauri (in the distance of 6km) were investigated. The
observations were done quarterly and included clinical-laborato-
ry investigations.

As a result of the study it was shown that the frequency of
different diseases was increased sharply among the children from
the in catastrophe zone in comparison with the control zone,
diseases of upper respiratory system dominated in the nozolog-
ical structures of diseases.

Key words: intoxication, oil, children, nozological structures of
diseases.

PE3IOME

BJIUSIHUE YKOJOTMYECKUX ®AKTOPOB B PEI'M-
OHE KATACTPO®blI HA YACTOTY PECITUPATOP-
HBIX 3ABOJIEBAHUM V JETEMR

XuzanenmBuiau U.b., lynykuaze M.b.

Hayuno-uccnedosamenvckuil uHcmumym neouampuu um.
UK. Ilacasa

B CarapemxoiickoMm paiione, cexe HuHonMuHIa B3pHIB HA HE-
(TAHOHN CKBa)kKWHE BBI3BAJ 3aIPS3HEHUE OKPYIKAIOLIECH CPEIbI.

B paboTte npuBOIATCS UCCIIEA0BAHMS, TPOBEACHHBIE JUIS BBISB-
JIeHHs Pe3YJIbTaTOB HHTOKCHKALIMH JIBIXaTeIbHOW CHCTEMBI CO-
MY TCTBYOILIMMH Ta3aMH CPEJI JIETCKOTO HACEJICHUS B 30HE 9KO-
JIOTHYECKOM KaTacTpO(dbl.

O06cnenoBano u n3ydeHo 135 neteid, npokuBaromux B cene Hu-
HOUMUHAA U 115 neTeid, poXKUBAIOLINX B SKOJIOTHYECKH YUCTOM,
omu3pacnonokeHHoM cene baguaypu (6 km).

HaburoieHue TpoBOIMIIOCHh OKBAPTAIBLHO, OHO HPEIyCMaTpH-
BaJIO TIOBTOPHOE KIIMHUKO-JIa00paTopHOE 00CIen0BaHue B 00e-
HX 30HaX.

B pesynbrare mpoBeieHHBIX HCCIIEOBAaHUH YCTAHOBICHO, UTO
B 30HE KaTacTpoQbl 10 CPABHEHHIO C KOHTPOIHHOU 30HOI1 3Ha-
YHUTENBHO YBEIUIHIACh 3a0071€Ba€MOCTh JE€TCKOTO HACEICHHS
U B HO30JIOTUYECKOW CTPYKType 3a00JeBaHUI SIPKO BBIpa3u-
JI0Ch Pe3Koe JOMHHUPOBAHNE TATOIOTUN BEPXHUX ABIXATEIb-
HBIX ITyTeH.

Peyensenmoi: 0.m.1., npogh. K. Ilacasa,
0.m.H., npod. .M. Muednuweunu
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MEJUIJUHCKNE HOBOCTH I'PY3UN
LSISHNZILM LSFIRNGO6(M) OSLEI6N)

Hayunas nybauxayus

A NEW METHOD OF STANDARTIZATION OF HEALTH-PROMOTING
POMEGRANATE FRUIT (PUNICA GRANATUM) EXTRACT

Jimenez del Rio M'., Ramazanov A2, Sikorski S°., Ramazanov Z*., Chkhikvishvili 1.5

'Polifenoles Naturales SL, Poligono Industrial Las Majoreras Ingenio, Las Palmas, Canary Islands, Spain,
2State University of New York, SUNY, Middletown, USA, *Garden of Life USA;
*National Bioscience Corporation, USA, 3Institute of Medical Biotechnology, Thilisi, Georgia

The phytotherapeutic history of pomegranate fruit is an-
cient, originating from the folk medicine of various cul-
tures in the Caucasus and Mediterranean basin, where it
was apparently first domesticated [11]. The current grow-
ing interest in a variety of pomegranate fruit extracts is
primarily linked to its long and safe use in traditional med-
icine, and due to recent publications on the health-pro-
moting properties of pomegranate. Pomegranate fruit ex-
tract possesses anti-proliferative and anti-cancer proper-
ties [1,16,20,21,28], and also protects skin from ultraviolet-
A-light-mediated damages [31]. Pomegranate extract con-
tains anti-dementia agents, such as inhibitors of beta-secre-
tase [17], an enzyme which seems to be directly involved
in the early development of Alzheimer’s disease [26,32].
Consumption of pomegranate juice reduced the extent of
stress-induced ischemia in patients who had coronary
heart disease and myocardial ischemia [29]. Pomegranate
extract was shown to inhibit macrophage foam-cell forma-
tion and development of atherosclerotic lesions via reduc-
tion of oxidation of low-density lipoprotein [4-6,13]. Stud-
ies in patients with carotoid-artery stenosis (blockage in
the arteries that supply blood to the brain) who consumed
pomegranate juice showed a 60% reduction in the oxida-
tive stress in their blood and a decrease in the size of
atherosclerotic lesions [5,6]. Volunteers who consumed
pomegranate juice also showed a reduced oxidation in
cholesterol levels [5,6]. Oral administration of pomegran-
ate juice to hypercholesterolemic mice at various stages of
disease significantly reduced the progression of athero-
sclerosis [10]. Pomegranate juice improves the lipid pro-
files in diabetic patients with hyperlipidemia [12], inhibits
cartilage degradation in animals [2], and was effective in
the prevention of bone mass loss during menopausal syn-
drome [23]. The gastroprotective activity [3] and neuro-
protective properties of neonatal brain function with pome-
granate juice through antioxidant mechanisms have also
been reported [18]. Pomegranate fruit extract has been dem-
onstrated to enhance the activity of antibiotics against 30
clinical isolates of methicillin-resistant Staphylococcus
aureus [7,8]. Furthermore, pomegranate juice [15,30] and
the fraction isolated from pomegranate fruit [24] have been
shown to have strong anti-viral activity, although the au-
thors have not provided further information relating to the
nature of these anti-viral compounds.
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Commercially manufactured pomegranate juices demonstrate
an antioxidant activity that is significantly higher than that
of red wine and green tea [14]. This antioxidant activity is
higher in juices that are extracted from whole pomegranate
fruits than from experimental juices that are obtained only
from the arils, which are the characteristic fruit-seed clus-
ters found inside the fruit husk. Comparative analyses have
revealed that pomegranate juice obtained from the whole
fruit (arils and pericarp) contains higher levels of ellagitan-
nin punicalagins, with only traces of punicalagins being
detected in the experimental juice obtained from the arils.
The superior antioxidant activity and other health-promot-
ing properties of the pomegranate fruit have been attributed
to its polyphenolic complex, which includes punicalagins,
ellagic acid and anthocyanins [28]. It is believed that puni-
calagins are the major antioxidant polyphenolic constitu-
ents in pomegranate juices, although these compounds are
associated with the fruit skin or husk rather than the seeds.

Despite the growing popularity of pomegranate extracts, there
is very little published research available that clearly estab-
lishes a scientific testing method and analytically identifiable
marker compounds that can be used as a reliable standard for
these extracts. At the present time, the typical pomegranate
powdered extracts being manufactured and sold as dietary
supplements are only standardized to ellagic acid content
(which ranges in claims from of 1% to 99% dry weight).

The aim of this study is to identify consistently reproduc-
ible high-performance liquid chromatography (HPLC) pro-
files of both the primary pomegranate feedstock and its
various extracts, and to quantify the major phenolic con-
stituents in pomegranate fruit extracts.

The results of this study consistently indicate that puni-
calagin A and punicalagin B constitute the major compo-
nents of the phenolic constituents of fruit extracts, where-
as punicalin and ellagic acid are the minor components.

Material and methods. Plant material. Pomegranate fruits,
Wonderful cultivar, were collected in the Canary Islands
(Spain). Fresh fruit pericarp was carefully separated by hand
from the seeds, freeze-dried, milled to 2-5 mm particle size
and extracted twice with either water or ethanol at 45-55°C
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under continuous agitation. The resulting liquid extracts
were centrifuged to remove fruit debris and freeze-dried with-
out using excipients or carriers. The yields of pomegranate
water and alcohol extract were 10+£2% and 12+2%, respec-
tively. To obtain single-strength pomegranate juice, the fruit
was pressed using a laboratory press, which was used in
further comparative analysis. Commercially available pome-
granate juice that was labeled as 100% pomegranate juice’
was purchased from the local ShopRite (Chester, NY, USA).

Sample preparation. Each analytical sample (0,1 g) was
extracted with 20 ml water (for punicalagins) or methanol
(for ellagic acid analysis) by sonication for 15 min in a 25-
ml volumetric flask. After sonication and cooling to ambi-
ent temperature, the flask was adjusted to the final volume
(25 ml) with water or methanol. These samples were mixed
well, filtered and subjected to HPLC analysis.

R2 =H:
R2 = OH.

RI=R*=H

2 R' = H;
BR'"=0H; R =H: R®

HPLC analysis of punicalagins and ellagic acid. A Wa-
ters Alliance 2690 HPLC system, coupled with a 996-pho-
todiode-array detector was used for the chromatographic
separation. HPLC analyses were performed as described
earlier [14] using a Luna C-18 analytical column
(150%4,6 mm, 5 um particle size) from Phenomenex (Tor-
rance, CA, USA). The gradient applied for the chromato-
graphic conditions ands mobile phases were described
earlier [14]. Flow rate was 1ml/min with running time 42
minutes at ambient temperature and injection volume
10 pL. The UV spectra of the different compounds were
recorded with a diode array detector at 350 and 280 nm.
Quantization was carried out using an external standard cal-
ibration. The HPLC reference standard for punicalagin A+B
and punicalin (90% purity) were isolated following methods
described previously [14,28]. The chemical formulas of pu-
nicalagins and ellagic acid are presented in figure 1.

R? ;. R* = HDDP

L RY = HDDP

Figure 1. Chemical structures of ellagitanins from Punica granatum:
Punicalin (1); Punicalagin A (2); Punicalagin B (3),; Ellagic acid (4)

The HPLC chromatograms of punicalagin A and punicala-
gin B that were used as reference standards are presented in
figure 2. The ellagic acid reference standard (98% purity)
was purchased from Sigma-Aldrich (Missouri, USA). All
solvents were of HPLC grade and purchased from Scharlau
(Barcelona, Spain). A punicalagins stock standard solution
was prepared by dissolving in water to a concentration of

0,90

Punicalaginb
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o, 50

AU

.40

Punicalagin a

0,30

0,20

1 mgml . Ellagic acid stock standard solution was prepared
by dissolving an ellagic acid standard in methanol to a con-
centration of 1 mg ml'. A five-point calibration curve was
prepared from the stock solution with methanol from 50 ppm
to 1 ppm. All calibration levels were injected in duplicate. All
samples were mixed well, sonicated and filtered into HPLC
vials using 0,45um membrane filters.
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Figure 2. HPLC chromatogram of punicalagin A and punicalagin B reference standards
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A punicalagins stock standard solution was prepared by
dissolving punicalagin A and punicalagin B in water to a
concentration of 1 mg ml™. Ellagic acid stock standard
solution was prepared by dissolving an ellagic acid stan-
dard in methanol to a concentration of 1 mg ml™'. These
concentrations can be varied depending on the availabili-
ty of the reference standard materials. Standard purity cor-
rection was used during the calculations of the samples. A
five-point calibration curve was prepared from the stock
solution with methanol from 50 ppm to 1 ppm. All calibra-
tion levels were injected in duplicate. All samples were

Punicalagin b
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mixed well, sonicated and filtered into HPLC vials using
0,45 um membrane filters.

Results and their discussion. HPLC analysis of phenolic
constituents in the pomegranate fruit pulp feedstock. Fig-
ure 3 shows the typical HPLC profile of phenolic constitu-
ents of the pomegranate fruit feedstock that was extracted
with alcohol. These results indicate that the major constit-
uents in the pomegranate fruit pericarp are punicalagin A
and B, whereas punicalin and ellagic acid are minor con-
stituents.

——
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Figure 3. HPLC chromatogram of pomegranate feedstock sample processed with alcohol

Table summarizes the distribution of individual phenolic
compounds in the feedstock and in each of the extracts.
There was no significant difference in the content of to-
tal phenolics (the sum of punicalagin A+B, punicalin and
ellagic acid) between the pomegranate pulp water extract-

ed (WE) and alcohol extracted (AE) feedstock: 7,8+0,3
and 7,4+0,2% on a dry weight basis, respectively. It was
also evident that, of the total phenolic constituents in
the pomegranate pulp, there was a minimum of 95,0%
punicalagins.

Table. Concentration and distribution of individual phenolics constituents and content of total phenolics in the
pomegranate pulp feedstock, the pomegranate extracts (per cent/dry weight) and pomegranate juices (mg/L)

Samples Punicalagin | Punicalagin Punicalin Total Ellagic | Punicalagins
P A B punicalagins acid +ellagic acid

OFeedstoclf WE, 3,0£0,2 44403 0,2+0,1 7,640.2 0,240,1 7.8+0.3
% dry weight
Feedstock AE, 2,7+0,2 4,003 0,3+0,1 7,0+0,2 0,4+0,1 7,402
% dry weight
Pomegraqate WE, 17,0£1.2 26,5+1,7 1,5+0,3 45,0+£2,1 0,8+0,2 45,8+1,2
% dry weight
Pomegranate AE 14,0+0,8 23,0£1,3 1,4+0,3 38,4+1,9 3,9+0,2 42.3+1,1
Single-strength pome- 76130 122654 108418 2095550 | 121412 | 2216£70
granate juice, mg/L
Commerc%al pome- 57411 133491 21450 21419 05210 7ils
granate juice, mg/L

Individually, the contents of punicalagin A and punicala-
gin B in the WE were 3,0+0,2% and 4,4+0,3% dry weight
respectively; in the AE, the contents of punicalagin A and
punicalagin B were 2,7+0,2% and 4,0+0,3%, respectively.
There were no differences in punicalin content between
the two types of sample preparations (~ 0,2+0,1%), where-
as the content of ellagic acid was higher in AE (0,8+0,2%)
than in WE (0,4+0,1%) pomegranate feedstock (table 1).
The higher content of ellagic acid in the AE feedstock was
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possibly due to its preferential solubility in alcohol com-
pared to water.

HPLC analysis of phenolic constituents in the pomegran-
ate extracts. HPLC chromatograms of pomegranate pulp
WE and AE extracts are provided in figures 4 and 5, respec-
tively. The major phenolic constituents in the WE and AE
extracts were punicalagins, calculated as 45,0£2,1% and
38,4+1,9% dry weight, respectively. Furthermore, the HPLC
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chromatogram profile of each type of extract is matched to
their HPLC profiles of the pomegranate pulp feedstock. This

Punicalagina
Punicalaginb

AU

indicates that, under these experimental conditions, there
was no degradation of major or minor constituents.

LEagc acid
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Figure 4. HPLC chromatogram of phenolic constituents of the pomegranate water extract

Of'the total phenolics in the extracts (sum of punicalagins,
punicalin and ellagic acid), the punicalagins constituted
approximately 98+2,5% in the WE and 91+2,1% in the AE
of pomegranate pulp. It was also interesting to note that
the ratio of punicalagin B to punicalagin A was approxi-
mately 1,6+0,2, regardless of the solvent used in the ex-
traction processes. In addition, the ellagic acid content
was shown to always be higher in the AE (3,940,2%) than

Punicalagin b

Punicalagin a

AU

Q, 40

(=)
(&)
(=)

in the WE (0,8+0,2%) extracts. Due to limited solubility of
ellagic acid in water, some ellagic acid is apparently re-
tained in the pomegranate pulp feedstock after water ex-
traction. By examining this, the residue of pomegranate
pulp remaining after water extraction was re-extracted with
alcohol in a secondary extraction. Figure 6 shows the HPLC
chromatogram of the pomegranate pulp extract that was
obtained after alcohol re-extraction.
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Figure 5. HPLC chromatogram of phenolic constituents of the pomegranate alcohol extract
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Figure 6. HPLC chromatogram of the pomegranate pulp residue after
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This data indicates that, after water extraction, the ellagic
acid —amounting to 2,8+0,3% dry weight — was retained in
the pomegranate pulp feedstock. The pomegranate pulp
residue resulting from primary water extraction and sec-
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ondary alcohol extraction did not show any significant
amount of punicalagins (less than 0,1% dry weight), indi-
cating that water extraction was sufficient for complete
extraction of punicalagins from the original feedstock ma-
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terial. However, water extraction was not sufficient for com-
pete extraction of ellagic acid. As the differences in the
content of total phenolics between these two types of pome-
granate extracts was relatively insignificant, it is evident
from the overall data that, regardless of solvent used dur-
ing the extraction process, the punicalagins are the major
phenolic constituents in the pomegranate pulp extract.

HPLC analysis of phenolic constituents in pomegranate
Juices. Finally, a comparative evaluation was carried out
on the distribution of phenolic constituents in pomegran-
ate juices produced either commercially to be sold as a
consumer product or experimentally in the laboratory.

Figures 7 and 8 demonstrate the HPLC chromatogram pro-
files of phenolic constituents in freshly squeezed single-
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strength pomegranate juice and a commercially available
pomegranate juice. These results indicate that the puni-
calagins represent the major constituents in both pome-
granate juices, although their absolute concentration was
significantly lower in the commercial pomegranate juice.
The single-strength pomegranate fruit juice contains
2,216+70 mg/L phenolics (94% punicalagins), whereas the
content of these constituents in the commercial juice was
317413 mg/L (70% punicalagins). Another interesting ob-
servation worth mentioning is that the ratio of punicalagin
B to ellagic acid was highest in the freshly produced pome-
granate juice (~10) and the lowest (1,4) in the commercial
juice. It is possible that a relatively high concentration of
ellagic acid in the commercial juice may have resulted from
partial degradation of punicalagins during juice steriliza-
tion and/or its storage in an acidic pH medium.

Ellagic acid ghycoside

L Ellagic acid
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Figure 7. HPLC chromatogram profile of fresh single-strength pomegranate juice

The weight of available scientific evidence, including
the present study, support the conclusion that the reli-
ability of the standardization of commercial pomegran-
ate extracts can be immediately and substantially im-
proved by including all relevant phenolic constituents

o
[
if

Punicalagn B

Funicalin

AU

as essential marker compounds to accurately reflect the
natural properties of the whole fruit. This is practical to
do by using the appropriate HPLC fingerprints in easily
reproducible quality-control procedures and quality-
assurance programs.

Ellagic acid
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Figure 8. HPLC chromatogram profile of phenolic constituents of commercial pomegranate juice

Ellagic acid by itself, which is currently used as marker
compound to evaluation the authenticity of pomegran-
ate extract (figure 9), is an inadequate and unreliable
marker that is easily vulnerable to adulteration, which is
now obviously obsolete. A new, more comprehensive
standard is now readily available, which should include
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HPLC verification of the total punicalagins content, in-
cluding punicalagin A and B and punicalin, as well as
ellagic acid. Simply put, this advanced method would
take into account the presence of the punicalagins in
their naturally occurring ratios, as found in the original
fruit. This added dimension of authenticity is essential
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to ensure accurate quality and reliable antioxidant effi-
cacy, because these unique compounds are unusually
concentrated in pomegranate fruit pulp at very high lev-
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0,40

AU

els. Other independent research has demonstrated the
high antioxidant activity that these punicalagins pos-
sess [14,27].
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Figure 9. HPLC chromatogram fingerprint of ‘pomegranate’ extract sold
as dietary supplement standardized to the ellagic acid

This conclusion is clearly supported by the consistent
comparative analyses of the antioxidant activity of the
whole juice with each of the component phenolic groups
[14]. The total antioxidant activity of the whole pomegran-
ate juice was equivalent to that of a solution of 20,5 mM of
Trolox [14]. However, the contribution of the individual
phenolics to the pomegranate juice antioxidant activity
was significantly different. For instance, the anthocyanins
accounted for only 1,4 mM of Trolox or 7% of the total
antioxidant activity and ellagic acids accounted for only
0,5 mM of Trolox or 2% of the total antioxidant activity,
whereas the punicalagins accounted for 9,9 mM Trolox
[14] or 48% of the total This indicates that the high ob-
served antioxidant capacity of pomegranate juices is main-
ly due to the presence of the punicosides. The remaining
43% of total antioxidant activity is possibly due to punica-
lin and other unidentified constituents. Based on avail-
able data, it is now reasonable to conclude that the most
significant identifiable antioxidant compounds in pome-
granate are the punicosides and that the anthocyanins
and ellagic acid only make a relatively minor contribution
to the total antioxidant capacity of pomegranate extracts.
In addition to high antioxidant activity, the punicalagins
have been shown to be responsible for anti-microbial prop-
erties [19]. These authors have also suggested that puni-
calagins should be the chemical marker of choice for the
standardization of pomegranate extracts as a phyto-phar-
maceutical for this alternative application [19]. Finally, pu-
nicalagins have been shown to inhibit HIV replication and
HIV reverse transcriptase in infected lymphocytes with
minimal cytotoxicity, having an ID, of 8 and 5 uM, respec-
tively [25].

Thus, both the weight of prior research and the trend of
newer studies reinforce the proposition that all HPLC-iden-
tifiable punicalagin, as well as ellagic acid, should be in-
cluded as essential markers for reliable standardization in
order to accurately predict and ensure optimal efficacy of
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pomegranate products. The vast majority of commercially
available pomegranate extracts still limit their standardiza-
tion to ellagic acid by itself. Ellagic acid is not unique to
pomegranate fruit, as its presence has been widely report-
ed in other plants and fruits [9]. More importantly, it is
abundantly available in an inexpensive synthetic form [22],
which can be added to pomegranate residues, making adul-
teration tempting and undetectable by using such an ob-
solete standard. Such adulterated products can then be
sold for substantially higher prices, endangering the cred-
ibility of legitimate pomegranate extract in the eyes of both
consumers and regulatory officials. Fortunately, the time-
ly results of the present study provide all honest parties
concerned a practical technical solution to the threat of
adulteration. This solution is an improved method of eval-
uation of authenticity of pomegranate fruit extract, based
on all the punicosides that are unique to pomegranate. It
eliminates all potential adulteration risks by establishing a
sound scientific basis for legitimate products. Products
that are based on this improved standard will be able to
claim that the efficacy of pomegranate-derived products,
including its antioxidant activity, has been maintained by
using an HPLC protocol that can reliably verify their qual-
ity by independent analyses. Producing a reliable extract
depends on the use of appropriate marker compounds that
guarantee an end product with predictable efficacy. Stan-
dardizing pomegranate products to both their punicala-
gins and ellagic acid content, instead of to ellagic acid
only — especially for those products with high antioxidant
levels and other health-related claims — is now both appro-
priate and compelling. These results suggest that ellagic
acid is not the likely source of the unique phytotherapeu-
tic effects of pomegranate and, therefore, is not a reliable
sole constituent to use for reliably standardizing its ex-
tracts. This is why we propose that the content of the total
punicalagins (punicosides) and its minor constituent el-
lagic acid be adopted hereafter as a new and more reliable
method for evaluation of the pomegranate extracts authen-
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ticity. This will more effectively and objectively ensure
their efficacy and value, based on a readily reproducible
and more comprehensive quality-assurance methodology.
In conclusion, we suggest using the term “punicosides”
instead of the generic “punicalagins”.
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SUMMARY

ANEW METHOD OF STANDARTIZATION OF HEALTH-
PROMOTING POMEGRANATE FRUIT (PUNICA GRANA-
TUM) EXTRACT

Jimenez del Rio M'., Ramazanov A%, Sikorski S°., Rama-
zanov Z*., Chkhikvishvili 1.5

'Polifenoles Naturales SL, Poligono Industrial Las Majoreras
Ingenio, Las Palmas, Canary Islands, Spain; *State University
of New York, Orange County Community College, USA; *Gar-
den of Life USA, *National Bioscience Corporation, USA; *Insti-
tute of Medical Biotechnology, Thilisi, Georgia

This study analyzes the major phenolic constituents of pome-
granate fruit juice and pericarp feedstock, and dry extracts
thereof, using high-performance liquid chromatography. Pome-
granate pericarp was extracted with water (WE) and alcohol
(AE) as solvents, and liquid extracts were subsequently freeze-
dried. The results indicate that ellagitannins punicalagin A
and punicalagin B are the major constituents in the primary
pomegranate feedstock and in both types of extracts. Ellagic
acid, a common botanical constituent that is currently used to
standardize pomegranate extracts, as well as ellagitannin pu-
nicalin, were found to be only minor constituents. Total pu-
nicalagins (the sum of punicalagins A+B and punicalin) and
ellagic acid content in the pomegranate fruit pericarp feed-
stock WE were 7,6+0,3% and 0,2+0,1% by dry weight, re-
spectively, and in the AE feedstock 7,0+0,2 and 0,4+0,1%,
respectively. Total phenolic content (the sum of punicalagins
and ellagic acid) in the pomegranate WE and AE were
45,84+1,2% and 42,3+1,1%, respectively. The concentrations
of ellagic acid in the pomegranate WE and AE were 0,8+0,2%
and 3,9+0,2%, respectively. Total phenolics in fresh single-
strength pomegranate whole fruit juice contained 2,216,+70
mg/L (95% punicalagins), whereas commercial pomegranate
juice that was purchased from local stores was 317+13 mg/L
(70% punicalagins). Our results strongly suggest that the com-
mercially produced pomegranate extracts should be standard-
ized to the content of total punicalagins as well as ellagic
acid. The current standard uses only ellagic acid, which is
unreliable, potentially misleading and vulnerable to commer-
cial adulteration.

Key words: authenticity of pomegranate, ellagic acid, punicala-
gin, punicosides.

PE3IOME

HOBBI METO/l CTAHAAPTU3ZALIAA DKCTPAKTA
I'PAHATA (PUNICA GRANATUM) 1O BEIIECTBAM, I10-
JIE3HBIM JJI51 310POBbSA

Murejb XumeHnec aeabp Puo', Pamaszanos A.3%., Cukop-
ckn C3., Pamaszanos 3.M*., Uxuxkpumsuiu W.J1°.

'Hamypanvuvie norugenonsvl, Ilorumexnuyeckuil unoycmpu-
anvHvid uncmumym, Jlac-Ilaamac, Kanapckue ocmposa, Hc-
nanus; *Hoio-Hopckuii 2ocydapcmeennuiii ynusepcumen,
Opanose Kaynmu Coiosuwiil konnedoie, CLIA; 3Cad scusnu,
CILIA; *Hayuonanvnas kopnopayusi no 6U0I02UYeCKUM Hd-
yKam, Hb;o—ﬁopk, CIIA; *Hucmumym meouyunckoii 6uomex-
nonozuu, Tounucu, I'pysus

W3yueHsl 0oCHOBHBIE ()EHOIBHBIE COETHHEHHS COKa TpaHaTa u
CYXHUX 3KCTPAKTOB, TOTyUSHHBIX METOJIOM BEICOKOA(D(HEKTUBHOM
JKUJIKOCTHOW Xpomarorpaduu. ['paHat sKCTparnpoBaiu BOAOH
(B3) u cimprom (CD) u MOTyIEeHHBIE SKCTPAKTHI JTHODUIBHO
CYIIWIIN Ha X0noje. Pe3ynbTarTs! aHamM3a moKas3aiiy, 9TO B 3THX
nmpo6ax MIaBHBIMU AJIJIaTUTAHUHAMH SIBISIOTCS Ty HUKaJIarHH
A u B, a annaroBast KHCT0Ta, HAPSAY C yHUKAINHOM, SBISIETCS
BCETO JUIIb MUHOPHBIM KOMIOHEHTOM. O0111ee KOIHMIEeCTBO ITy-
HUKAJarMHOB (CyMMa MyHHKanaruaa A+B u myHukannHa) u 371-
JIaroBOM KUCIIOTHI cocTaBisieT B BD ocraTrka KOXKypsl rpaHaTa
7,6% u 0,2% na cyxoii Bec, a CO - 7,0% u 0,4%, coOTBETCTBEH-
HO. O01ee konuaecTBO GpeHonbHbIX coeaunenuii (PC) B odoux
9KCTpaKTax coctaBuio Bmecte 45,8% u 42,3%, KOHLIEHTpaIs
amaroBoit kucinotsl 0,8% u 3,9%. O6mee konudectBo ®C B
CBEXKeM COKe rpaHara cocTasisieT 2216 mr/i (95% myHnkanaru-
HOB), @ B TPAHATOBOM COKe, TPUOOPETEHHOM B MECTHOM Marasu-
ne 317 mr/n (70% mynuxananuaoB). Hamm pe3ynsraTsl 0OqHO-
3HAYHO CBUAETEIBCTBYIOT O TOM, UTO JUISl ONIPEACTICHUs Kaue-
CTBA IPaHATOBBIX MIPOYKTOB, BKIIFOUAs CyXHe SKCTPAKTHI M COKH,
MIpeXk /e BCEro, HE0OXOAMMO Kaue€CTBEHHOE M KOJHMYECTBEHHOE
ompeJenieHue myHuKagaruda A+B (OCHOBHBIE KOMITOHEHTHI), &
Taroke MyHHUKaIMHa 1 3JIaroBoi KMCIOTHL. B HacTosmee Bpems
CTaHAAPT HA TPAHATOBBIE MPOAYKTHI BKIIOUAET TOIBKO JIIAro-
BYIO KHCIIOTY, YTO HE COOTBETCTBYET KaueCTBEHHBIM XapaKTepH-
CTHKaM TPAaHATOBBIX MPOAYKTOB C yUETOM BEIIECTB, OCOOEHHO
TIOJIE3HBIX IS 37I0POBBSI, @ TAKIKE OTKPHIBAET BO3MOXKHOCTH JTIS
(hanpcrupuKany KauecTBa OMOIOTHYECKU-aKTHBHBIX POYKTOB,
MOTy4eHHBIX U3 TPaHaTa.

Peyensenm: 0.m.n., npogp. H.A. Aumenasa
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EFFICIENCY OF PHARMACOLOGICALLY-ACTIVE ANTIOXIDANT PHYTOMEDICINE
RADICAL FRUITS™ IN TREATMENT OF HYPERCHOLESTEREMIA AT MEN

Abidov M., Jimenez del Rio M2, Ramazanov A°., Kalyuzhin O*., Chkhikvishvili L.

nstitute of Immunopathology, Center of Modern Medicine, Moscow, Russia, *Polifenoles Naturales SL,
Poligono Industrial Las Majoreras Ingenio, Las Palmas, Canary Islands, Spain, *State University of New York,
Orange Country Community College, Middletown, NY USA; *Sechenev IM Moscow Medical Academy,
Russian Academy of Medical Sciences, Moscow, Russia, Institute of Medical Biotechnology, Thilisi, Georgia

Epidemiological studies provide convincing evidence that
diets rich in fruit derived antioxidants are associated with
decreased risk of cardiovascular disease [1-9]. According
to Gillman et at. [5], consumption of fruits and vegetables
may protect against development of stroke in men. Re-
sults of epidemiological studies have also suggested that
a high dietary intake of fruit is associated with a reduced
risk of ischemic stroke [10].

Free radical mediated reactions play a key role in the
pathogenesis of atherosclerosis and development of
cardio-vascular disease and virtually every other
chronic disease [11-13]. A significant body of research
indicates that consumption of foods high in antioxi-
dants provides protection from free radical damage.
However, there is no consensus of how antioxidant
activity should be measured or compared. This is es-
pecially true for the growing number of phenolic/fla-
vonoid compounds for human consumption promoted
as antioxidants based strictly on their in vitro Oxygen
Radical Absorption Capacity (ORAC value) [14,15].
However, the question remains whether an ORAC val-
ue of antioxidants means anything more than marker
hype because having higher ORAC value not neces-
sarily indicates its functional activity in vivo.

Discovery of prostaglandin F2-like compounds (isopros-
tanes) and thromboxanes has opened a new chapter in
free radical biology [16-21]. These metabolites of arachi-
donic acid produced through enzymatic and non-enzy-
matic oxidation and catalyzed by free radicals have been
shown to be accurate indicators of free-radical damage in
vivo [16-23]. Among these compounds, 8-epi-prostag-
landin F2a (8-epi-PGF20) and 11-dehydrothromboxane
B2 (11-dehydro-TXB2) are of particular clinical impor-
tance, since they have been demonstrated to induce vas-
oconstriction [24] and platelet aggregation [16-18, 25]. In
addition, thromboxane has been shown to be a potent
bronchoconstrictor [26,27].

The 8-epi-PGF2a and 11-dehydro-TXB2 levels can be re-
liably measured in both human plasma and urine. Their
increase is associated with advanced age-related degen-
eration, extensive free radical exposure, hypercholester-
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emia and diabetes mellitus [16-18,28-30]. Urinary 11-de-
hydro-TXB2 excretion increases during severe allergic
reactions and asthmatic exacerbations, typically accom-
panied by a significant oxidative stress [23]. Supplemen-
tation of antioxidants decreases lipid peroxidation biom-
arker F2-isoprostanes in plasma of smokers [31]. While
quantification of these prostanoids is useful for the as-
sessment of free radical-related damage, it may also be
used to evaluate functional activity of antioxidant sup-
plements in vivo [16-20,22,32].

In this randomized, double-blind, placebo controlled clin-
ical intervention trial we studied the effect of a dictary
antioxidant supplement Radical Fruits™ on plasma cho-
lesterol and urinary 8-epi-PGF2a and 11-dehydro-TXB2
concentrations in none-obese, non-smoking, non-diabet-
ic hypercholesteremic men.

Material and methods. Forty-four non-smokers, non-
diabetic, non-obese hypercholesteremic male volun-
teers aged 40+8 years were enrolled in the clinical trial.
All subjects had total plasma cholesterol level >280
mg/dL and LDL level >190 mg/dL. Potential subjects
underwent a medical examination, including routine lab-
oratory testing and an oral glucose (75 g) tolerance
test to eliminate subjects with latent diabetes mellitus
type 2. Another selection criterion was absence of re-
nal or thyroid disorders. Subjects taking medications
known to influence lipid metabolism and/or individu-
als engaged in a regular physical exercises were ex-
cluded from the study. All subjects enrolled in the clin-
ical trial were car owners, travelling daily to and from
work at least 45 min/weekday. The subjects were in-
formed of the study design both verbally and in writ-
ing. An informed consent was obtained from each par-
ticipant.

Subjects were randomly assigned to the Radical Fruits
™ group and the placebo group, using simple random-
ization procedure. Subjects in the treatment group
(n=22) were given 900 mg of Radical Fruits™ three times
a day before meals. Subjects in the control group
(n=22) were given placebo three times a day before
meals. For fifteen days prior to the beginning of the
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trial, all patients underwent a period of diet counseling
and medical observation. Both groups followed a phe-
nolic-restricted diet for 2 weeks prior to the beginning
of the clinical trial and throughout 4 weeks of the trial.
The investigators provided all food and beverages.
Daily dietary intake was restricted to 2,000 kcals, 50%
of which derived from carbohydrates, 25% from pro-
tein and 25% from fat (table 1). The food containers
were labeled as No.1, 2, and 3 for breakfast, lunch and
dinner respectively. Calorie distribution throughout the
day was as follows: 30% for breakfast (between 7-8
AM), 45-50% for lunch (between 1-2 PM) and 20-25%
for dinner (no later than 6-7 PM). Subjects were in-
structed to consume all the food and beverages desig-
nated by the dieticians and provided by the Institute
and not to consume any other food or beverages be-
sides water. In addition, osmolar excretion rate tech-
nique was utilized to verify nutritional intake as de-
scribed elsewhere [33]. This method is based on the

comparison between urine osmolar excretion rate and
the urine weight. The values for urine osmolar excre-
tion rate expected from the dietary nitrogen, sodium,
and potassium were obtained using a Micro-Osmome-
ter (Advanced Instruments, Inc., Needham Heights,
MA, USA). Food record analysis, body composition,
blood and urine samples were assessed on admission
and then weekly for the duration of the trial. During
the clinical phase subjects were required to come in
twice a week for an observation visit, weighing and
compliance assessment. The subjects were encouraged
to maintain their regular lifestyle throughout the dura-
tion of the study. The study was performed in accor-
dance with the Declaration of Helsinki. The protocol
was reviewed and approved by the Ethics Committee
of the Medical Center. The information on the placebo
and the treatment became available to the investiga-
tors and volunteers only after the completion of trial,
and after statistical analysis was performed.

Table 1. Physical characteristics and daily nutrient intake of male volunteers

Variable assessed I Placebo group (n=22) | Radical Fruits™ (n=22)
Physical characteristics

Age, years 40+12 41+10

Height, cm 172+10 170+12

Body weight, kg 81+7 82+6

Daily nutrient intake

Total calories intake 2,000 2,000
Carbohydrates (%)* 50,0 50,0

Fat (%)* 25 25

Protein (%)* 25 25

as percent of total energy intake

Blood and Urine collection. Venous blood and urine sam-
ples were collected into tubes containing 1 g/L sodium EDTA.
Blood and urine samples were collected once a week in the
morning during 4 weeks of the trial. Plasma samples were
prepared within 1 hour after the blood collection by centrifu-
gation at 600 x g for 15 min at4°C. Blood samples were kept in
the dark and on ice until centrifugation. Plasma samples were
immediately divided into aliquots and stored under argon at -
70°C. Urine samples were collected at the beginning and at
the end of the clinical trial. The volumes of the collected urine
samples were measured and aliquots were stored at -20°C.

Urinary 8-epi-PGF20 was analyzed by enzyme-linked im-
muno-sorbent assay according to a modified version of
the method described elsewhere [16-19,34]. Urinary 11-de-
hydro-TXB2 concentration was analyzed by the method
described elsewhere [35].

Total cholesterol was determined by an enzymatic method
[36]. The concentration of HDL was measured enzymatically
after precipitation of LDL with phosphotungstic acid and
magnesium chloride [37]. The LDL fraction was isolated by
single vertical-spin density gradient ultracentrifugation as

© GMN

described elsewhere [38,39]. Plasma triglycerides were mea-
sured using modified method described previously [40]. Uri-
nary creatinine was determined using a standard clinical chem-
isttains 685 mg of the following blend: prune concentrate
containing minimum 60% fruit phenolics, pomegranate fruit
concentrated extract containing 40% punicosides (punicala-
gins) and ellagic acid ellagitannins (total 80% polyphenols),
apple fruit extract standardized to 5% phloridzin and 60%
apple flavonoids and phenolics constituents, white cherry
fruit extract concentrate containing 60% fruit phenolics, spring
grape leaves/stem concentrate containing 90% polyphenols
and dihydroquercetin-3-rhamnoside (taxifolin-glycoside).
Complete phytochemical and nutritional information and sup-
plement facts can be found at www.gardenoflifeusa.com.

Results are expressed as means + SD. Descriptive statis-
tics were computed for the baseline data. The data before
and after the treatment were analyzed using two-way re-
peated-measures Analysis of Variance (ANOVA) technique.
When significant interactions were observed, pairwise
comparisons were made within groups using least-square
mean estimates from the ANOVA models. Statistical signif-
icance was set at p<0,001.
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Results and their discussion. The 4-wecek clinical trial dem-
onstrated that the Radical Fruit™ supplementation is well
tolerated. No subjects reported adverse effects. Both treat-
ment and placebo groups reported no adverse effects
throughout the trial. Specifically, there was no evidence of
increase in blood pressure, changes in urine pH, allergic
reactions or signs of heart failure.

This clinical trial provides strong evidence for the hypoth-
esis that supplementation with concentrates of fruits, such
as pomegranate, apple, cherry, prunes reduces total cho-
lesterol and LDL and increases HDL levels in plasma, thus
suggesting their beneficial effect in age-related cardio-vas-
cular diseases. This study also demonstrates a significant
inverse association between such supplementation and

MEJUIJUHCKNE HOBOCTH I'PY3UN
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formation of oxidative metabolites of arachidonic add.

Administration of Radical Fruits™ for 4 weeks resulted in
statistically significant reduction in total plasma cholesterol
from 280+23 to 250+11 mg/dL (net reduction 30,2+5,3mg/dL;
p<0,001). In the placebo group total plasma cholesterol lev-
el was reduced from 280423 mg/dL to 275+12 mg/dL (net
reduction 5,0+2,5mg/dL, p>0,001) (table 2). Plasma LDL con-
centration was reduced from 195423 to 169+21 mg/dL (net
reduction 26,2+4,3%, p<0,001) in the Radical Fruits™ group
and from 195423 to 190+24mg/dL in the placebo group (net
reduction 5,0+2,3%, p>0,001). Plasma HDL increased from
49+1,6 to 52+1,2 mg/dL in the Radical Fruits™ group
(p<0,001), whereas there was no statistically significant
changes in the HDL levels in the placebo group (table 2).

Table 2. Effect of 4 weeks supplementation of Radical Fruits™ on cholesterol, urinary 8-epi-PGF2o.
and 11-dehydro-TXB2 pg/mg in male volunteers with hypercholesteremia

8-epi-PGF,,
Groups Chlzlge/sgi“’l LDL, mg/dL. | HDL, mg/dL pg/mg ;lde:l;)ygelrI?g
creatinine
Baseline 280423 195423 49+1.6 450 £170 1200 £420
Placebo, n=22 27512 19024 48+1.4 420 £165 1180 £390
Radical Fruits™, n=22 | 250 £11* 169 £21* 52 +1.2% 330 £159* 790 £320%

Values are mean + SD, *p<0,01

The increase in HDL and the reduction in total plasma cho-
lesterol and LDL levels in the Radical Fruit™ group correlat-
ed with the decrease of urinary concentrations of 8-epi-
PGF20 from 450+170 to 3304159 pg/mg creatinine (p<0,001).
The concentration of urinary 11-dehydro-TXB2 was also
reduced from 1200+420 to 790+320 pg/mg creatinine
(p<0,001). No statistically significant changes were observed
in the placebo group (table 2). The results of our interven-
tion trial indicate a significant inverse correlation between
administration of Radical Fruits™ and total plasma choles-
terol concentration. In addition, we found that administra-
tion of Radical Fruits™ was associated with reduction of
plasma LDL and increase in plasma HDL concentrations.

Research indicates that consumption of fruits and vegeta-
bles high in bioavailable and functional antioxidants reduces
free radical damage to cells, tissues, and organs [1-7]. Over
time it appears that consumption of fruit-derived antioxidants
promote health and may reduce the incidence of age-related
cardiovascular and neurodegenerative diseases. Supplemen-
tation with Radical Fruits™ provided significant protection
from free radicals as evidenced by reduction in urinary iso-
prostanes and 11-dehydro-TXB2 concentrations. All chang-
es were highly statistically significant. Therefore, we con-
clude that Radical Fruits™ supplementation should be con-
sidered for reducing the risk of atherosclerosis.

Consistent with its many traditional uses, scientific evi-
dence suggests that certain fruits are potent inhibitors of
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atherosclerosis development [ 1-6]. For example, pomegran-
ate appears to significantly increase activity of paraoxo-
nase 1 (PON1) enzyme in patients with hypercholestere-
mia and diabetes. Increased PON1 activity promotes for-
mation of HDL, and offers greater protection against LDL
oxidation, thereby reducing progression of atherosclero-
sis [1-4]. Results of this trial are in agreement with these
findings, since the present study demonstrates that sup-
plementation with Radical Fruits™ containing a signifi-
cant amount of pomegranate extract increases HDL levels
and reduces formation of isoprostanes and tromboxanes.
The impressive ability of pomegranate to inhibit lipid per-
oxidation both in vitro (including isolated LDL and HDL,
and in several other oxidative systems) and in vivo has
been demonstrated previously [1-4]. Aqueous extract of
pomegranate was also shown to suppress lipid peroxida-
tion [1-4]. Polyphenolic antioxidants present in commer-
cial pomegranate juice may also contribute to the reduc-
tion of oxidative stress and atherogenesis [41]. Adminis-
tration of pomegranate juice to hypercholesterolemic mice
at various stages of experimental disease significantly re-
duced progression of atherosclerosis, which may have an
implication for the prevention and/or treatment of cardio-
vascular disease and its clinical manifestations in men [41].

Multiple individual components identified in Radical
Fruits™, such as punicalagins, ellagic and chlorogenic acid
(CA), and fruit derived flavonoids have been shown sig-
nificant health promoting properties. Dihydroquercetins
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inhibit cholesterol synthesis and lower plasma triglycer-
ides [42] via suppression of 3-hydroxy-3-methyiglutaryl-
coenzyme A (HMG-CoA) reductase activity, a key enzyme
in cholesterol synthesis [43,44]. However, unlike common
cholesterol-lowering drugs, dihydroquercetins possess
beneficial hepatoprotective, antioxidant, anti-inflammato-
ry and lipolytic properties [42,45-51].

Anti-platelet aggregation effect of cherry and blueberry
extracts has been well documented and is contributed to
constituents such as CA and flavonoids. CA derivative
hydroxycinnamic acid (caffeic acid) is strong 5-lipoxygen-
ase inhibitors, which might also contribute to formation of
thromboxanes from arachidonic acid [52]. The 5-lipoxyge-
nase is also a key enzyme in the synthesis of leukotrienes
involved in pathogenesis of atherosclerosis and neurode-
generation. In addition, it was recently demonstrated that
CA possess strong hydroxyl radical neutralizing activity
[53]. Supplementation with apple peels has been demon-
strated to have a superior effect on plasma lipids and on
plasma antioxidant capacity than fruit pulps [54-56]. Apples
are a common source of dietary phenolic compounds in
typical European and North American diets. The peels are
particularly regarded a valuable source of phenolic antioxi-
dants [56]. Lyophilized apple supplementation reduces not
only plasma cholesterol and LDL levels, but also accumula-
tion of triglycerides in the heart and liver in animals with
induced plurimetabolic syndrome. The apple extracts re-
duced glucosuria and proteinuria, suggesting protection
from oxidative stress resulting in renal dysfunction [54].

The combination of different fruit extracts and concen-
trates with diverse antioxidant profiles and biological ac-
tivity combined in Radical Fruits™ results in their syner-
gistic effect on plasma lipids and urinary isoprostanes and
tromboxanes in men with hypercholesteremia. This study
indicates that Radical Fruits™ may be a valuable option in
hypercholesteremia management and should be consid-
ered for an investigation of its preventative and/or thera-
peutic role in cardio-vascular disease.
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SUMMARY

EFFICIENCY OF PHARMACOLOGICALLY-ACTIVE
ANTIOXIDANT PHYTOMEDICINE RADICAL
FRUITS™ IN TREATMENT HYPERCHOLESTEREMIA
AT MEN

Abidov M'., Jimenez del Rio M2, Ramazanov A3., Kaly-
uzhin O, Chkhikvishvili 1.’

nstitute of Immunopathology, Center of Modern Medicine,
Moscow, Russia; *Polifenoles Naturales SL, Poligono Industrial
Las Majoreras Ingenio, Las Palmas, Canary Islands, Spain;
IState University of New York, Orange Country Community Col-
lege, Middletown, NY USA, *Sechenev IM Moscow Medical Acad-
emy, Russian Academy of Medical Sciences, Moscow, Russia;
JInstitute of Medical Biotechnology, Thilisi, Georgia

The purpose of this randomized, double-blind, placebo con-
trolled intervention clinical trial was to investigate the ef-
fect of orally administered dietary supplement Radical
Fruits™ (www.gardenoflife.com) consisting of highly con-
centrated edible fruits and berries on the concentration of
plasma cholesterol, urinary 8-epi-prostaglandin F2c (8-epi-
PGF20) and 11-dehydrothromboxane B2 (11-dehydro-
TXB2) in none-obese, non-smoking, non-diabetic hyperc-
holesteremic male volunteers.

Forty four (n=44) none-obese, non-smoking, non-diabetic male
volunteers with an average age of 40+12 years, average body
weight of 77,445,0 kg, average body mass index (BMI) of
22,242,7kg/m2 and average total plasma cholesterol level
280+22 mg/dL were recruited to take part in a 4 week double-
blind, randomized, placebo-controlled clinical trial.
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After evaluating 12 different antioxidant supplements for their
phytochemical compositions and bioavailability, a dietary sup-
plement Radical Fruits™ was chosen for this clinical trial. Rad-
ical Fruits™ contains standardized extracts and concentrates of
prune, pomegranate, apple, grape, raspberry, blueberry, white
cherry and strawberry.

Subjects were randomly assigned to the treatment group and the
placebo group using Simple Randomization Procedure. Subjects in
the treatment group (n=22) were directed to take 900mg of Radical
Fruits™ supplement three times a day before meals. Subjects in the
control group (n=22) were directed to take placebo according to the
same schedule. Food record analysis, body composition, blood and
urine samples were assessed on admission and then once a week.
The duration of the clinical trial was 4 weeks.

Administration of Radical Fruits™ for 4 weeks resulted in sta-
tistically significant reduction of total plasma cholesterol from
280+23 to 250+11 mg/dL, (p<0,001). Total plasma cholesterol
changes in the placebo group were not statistically significant.
The average plasma LDL was reduced from 195423 to 169+21
mg/dL (p<0,001) in the Radical Fruits™ group, while in the
placebo group there were no statistically significant changes.

Plasma HDL increased by 3,2+0,6% in the Radical Fruits™-
treated group (p<0,001). No significant changes in the HDL
levels were observed in the placebo group. Urinary 8-epi-PGF20.
level decreased from 450+170 to 330+159 pg/mg creatinine
(p<0,001); urinary 11-dehydro-TXB2 level decreased from
1,200+420 to 790+320 pg/mg creatinine (p<0,001) with no chang-
es in the placebo group.

Administration of pharmacologically active antioxidant supplement
Radical Fruit™ in hypercholesteremic men significantly increased
plasma HDL and reduced total cholesterol and LDL, and urinary
oxidative and inflammatory isoprostanes and thromboxane.

Key words: antioxidants, cholesterol, HDL, fruit extracts, hy-
percholesteremia, LDL, prostaglandin F2-like compounds, trom-
boxanes 11-dehydro-TXB2.

PE3IOME

SOPEKTUBHOCTb ®PAPMAKOJOI'NMYECKHU-AKTHUB-
HOI'O AHTUOKCHUAAHTHOI'O ®UTOIIPEITIAPATA
RADICAL FRUITS™ B JIEYUEHUHU I'MIEPXOJIECTE-
PUHEMUHU Y MYKYUH

Aounaos M.T'., Mureas Xumenec aeqn Puo?, Pamazanos A.3.%,
Kamoxun O.B.4, Uxukpumsuim W.J1.5

'Hnemumym ummynonamonoeuu, Llenmp coepemennoii meou-
yunet, PAH, Mockea, Poccust; 2Hamypanwsnwie [onugernonst, I[To-
JUmMexHuyeckutl uHoycmpuanvhsiti uncmumym, Jlac-Ilaimac,
Kanapckue ocmpoea, Henanusi, 3 Hoio-tiopkckuii 2ocyoapcmeen-
Holil yrusepcumem, Muonemayn, Hb;o-l/vlopk, CIIIA; *Meouyun-
ckaa Axaoemus um. .M. Ceuenosa, Mockea, Poccus, *Hn-
cmumym meouyunckol obuomexronozuu, Tounucu, I pysus

Ilesbi0 HACTOSIIErO M1ane60-KOHTPOINPYEMOTO KIMHUYECKOTO
HCCIIE0BAHMS SIBUIOCH H3YUCHUE BIMSHUS HATYpPaIbHOTO aH-
THOKcHAaHTHOTO npemnapaTa Radical Fruits™ (“Garden of Life”,
CILIA) Ha coneprxanue Xonectepona, 8-3nu-npocrarianania F20u

© GMN

(8-epi-PGF20t) u 11-gurnaporpomboxana B2 (11-dehydro-
TXB2) y HEKypALIMX MYKUYHH-JO0OPOBOJIBIIEB, MMEIOLINX I10-
BBIIICHHBIH YPOBEHb X0JIECTEPHUHA B KPOBHU, HO HE CTPAAAIONIHNX
OKHPEHUEM U AUA0ETOM.

B 4-HenenpHOM KIMHUYECKOM HCIIBITAHUN y4acTBOBaIH 44 100-
POBOJIBIIEB MYKCKOTO T10J1a, HEKYPALIHMX, HE UMEIOIUX TPU3HA-
KOB caxapHOro auabdera, cpetHuii Bo3pacT - 40412 ser, Bec Tena
- 8147 KT, cpeqHMii ypOBEHB XodecTepuHa - 280+22 mr/m.

IIpemapar Radical Fruits™ Obu1 BRIOpaH sl KITHHUYECKHX HC-
CIIeJIOBaHUM MOCIe NpeBAPUTEIbHBIX aHATU30B |2-1 pa3nud-
HBIX aHAJIOTHYHBIX AHTHOKCHIAHTHBIX IIPENapaToB, IPOU3BE/ICH-
HbIX B CILIA. Radical Fruits™ conepskKUT BEICOKOKOHIICHTPHPO-
BaHHBIE YKCTPAKTHI U3 TpaHaTa, CIMBHI, 500K, Oenoil KaBkas-
CKOM 4epelIHH, BUHOTPa/ia, KITyOHUKH, YePHUKU 1 MaJTMHBI.

J100poBOIIBIIEl OBUIM pa3zieNieHsl Ha 2 TPYIILI o 22 YeloBeKa B
Kaxnoi. [larreHTs! B SKcniepuMeHTaIbHOM rpymme (n=22) mory4a-
ym 900 mr Radical Fruits™ 3 pa3a B ieHb, a TallMEHTHI KOHTPOJIBHOM
rpymnsl (n=22) momy4anu TabieTku ¢ manedo. [Tpuem numm, ana-
JIM3BI Beca Tesia, 00pasiibl KPOBU M MOUH Opajiv B Hadajle U KaXKIyI0
HEJICJTIO B TeUeHHUE 4-X HeJIeIb KIIMHUYECKNX HCCIIeJOBAHHIA.

Pe3ynbraTsl HACTOSIIMX KIMHUYECKUX MCTIBITAHHUHN TTOKA3aJIH, YTO
y nooposonbies B Radical Fruits™ rpymnme comepkanue xoie-
CTepuHa KPOBH MOHU3MWIOCH ¢ 280423 mr/mn 10 250+11 mr/am,
(p<0,001). Conepxanue xoaecTepruHa B Iae0o rpymnmne ocra-
BaJIOCh 0€3 CyIIECTBEHHBIX n3MeHeHHnH. [lokazaTenu mumonpo-
Ten10B HU3KoH miaoTHocTH (LDL) monusunuch ¢1954+23 no
169+21 mr/mn (p<0,001) B Radical Fruits™ rpymnme, B To Bpe-
Ms KaK B I1ane6o rpyIie He HaOMIoIannuch CyIeCTBEHHbIE H3-
meHeHus B kommdectse LDL. ConeprkaHue TUIIONPOTEHIOB BBI-
coxoif urorHoctr (HDL) yBenuummnock Ha 3,2+0,6% B Radical
Fruits™ rpymnmne (p<0,001). Radical Fruits™ cHusun ypoBeHb
8-amu-PGF20l ¢ 450+170nr go 330+159nr/mMr kpeaTuHuHa
(p<0,001), a Tarxxe yposens 11-murnapo-TXB2 ¢ 1,200+420
10 7904320 nr/mr kpeatuanHa (p<0,001), B TO Bpems Kak Kade-
CTBEHHBIX 1 KOTMUECTBEHHBIX N3MEHEHUH JaHHBIX OMOXUMUYEC-
KHX ITapaMeTPOB B IUTaedo0 Tpyme He HaOM0aan0Ch.

Takum o0Opa3om, B miane00-KOHTPOTUPYEMOM PaHIOMHU3UPO-
BAaHHOM KIIMHUYECKOM HCCIIEIOBAaHUM MTOKA3aHO, YTO 4-Heelb-
HBII IpUEeM aHTHOKCcHAaHTHOTO npenapara Radical Fruits™ 3na-
YUTENbHO CHUKAET YPOBEHb XojecTepuHa u LDL B cbIBOpoTKe
KpPOBH, a TAK)KE MaPKEPHBIX OKUCIUTEIHHBIX META0ONHUTOB -
8-snumpocrarnanauHa F200 u 11-geruaporpombokcana B2 B
Moue. Pe3ynbTaTel HACTOSIINX KITMHIYECKUX CCIIEIOBAHHIN CBHU-
JIETENbCTBYIOT O CIOCOOHOCTH BEICOKOKOHIIEHTPUPOBAHHBIX aH-
THOKCHIAHTHBIX ITpenapaToB, Takux Kak Radical Fruit™, moBsI-
waTth conepkanre HDL, a taxoke cHmkate ypoBenb LDL. Kpo-
Mme Toro, Radical Fruit™ sBrisiercss GyHKIHOHATIBHBIM aHTHOK-
CHJAHTHBIM IIPETIAPaTOM i Vivo, 0 4eM yOeAUTENbHO CBUJIETEIThb-
CTBYIOT JTAaHHBIE O €T0 BINSHUY Ha CHIKEHNE COJIEPKAHMS TAKUX
OKHCITUTENbHBIX METa00INTOB, KaK H30MIPOCTAHBI M TPOMOOKCA-
HBI B Moue. Radical Fruits™, comepskamiuii BBICOKOKOHIICHTPH-
pOBaHHbIE HATypaNbHbIE TONU(PEHOIbHBIE COSAUHEHNUS, TIPEI-
cTaBIseT co0oil papmakorornyecku 3 HEeKTUBHBIN AHTHOKCH-
JTAHTHBIN 1 XOJIECTEPOJICHUKAIOIINUN TPOTUBOBOCTIATUTENbHBIN
¢uTonpenapar.

Peyensenm: 0.m.n., npogp. H.A. Aumenasa
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Hayunas nybauxayus

PAHO3A/KUBJIAIOIAS AKTUBHOCTbD
3KCTPAKIIUOHHOTO MACJIA YAHHOI'O JINCTA

Xgenesmaze B.I., Byuxpuxunze b.A., Topaenanze 1./x., Hurypuanu H.I'., baparamsuian H.A.

Kymaucckuii cocyoapcmeenuwiii ynusepcumem um. A. L{epemenu,; Kymauccxuii nayunvii yeump AH I pysuu

B coBpemMeHHOM apceHase JeKapCTBEHHBIX CPEACTB M-
POKO TIPEACTaBICHBI PETIApaThl, MOJYyYCHHBIC U3 PACTH-
TEJIBHOTO CBIPBs. B HacTosIIee BpeMs IS JISUCHHUS PaH,
0YKOTOB, 3a00JICBaHHI KOXKH PA3TIMIHON STHOIOTHA UCTIONb-
3yIOT MPETapaThl, COEPIKAIIIE KOMIUIEKC OHOIOTHYECKU
AKTHBHBIX BEIIECTB PACTEHNUIT: 00JIETTMXOBOE MACIIO, MACIIO
IIMITOBHUKA, TBIKBEOJI, THHAHOE MACJIO MIIM KOMITO3HIINT
JKUPOPACTBOPUMBIX BUTAMHHOB, Haripumep, A u E [1-3].

B KyraucckoMm rocynapctBeHHOM yHUBepeuTeTe uM. A. Lepe-
TeJM Ha KadeIpe OpraHmIecKOi XUMUH U XUMUYECKOH TEXHO-
JIOTHH ITyTeM SKCTPAarMpOBaHUs MOIyUEHO SKCTPAKIIMOHHOE
Macito gaitHoro smcta (OM UJI), mpakTHIecKre pe3ynbTaThl
(hapMaKoITOTMUEeCKIX MCTIBITAHHI PAHO3AKHBILIOIICH aKTHB-
HOCTH KOTOPOTO MOCITYXIJI OCHOBAHWEM JJAHHOH CTaThH.

Llenbto nccnenoBanys IBUIIACH OLIEHKA PAHO3AKUBIISIOLIEH
AKTUBHOCTH 3KCTPAKIIMOHHOTO Maciia 9aifHOT O JIHCTA.

B kadecTBe 1€KapCTBEHHOTO CPECTBA UCTIONBb30BAIH 5%
MAacCJISTHBIH pacTBOP (B TIOJICOTHEYHOM Maciie) JIUITHIHOTO
KOMILIEKCA YaifHOTO JIUCTA, BBIACIICHHOTO C IIOMOIIBIO XJI0-
puctoro stunena [4]. CydcTaHnus uccie[oBaHa B HHCTH-
tyte nutanust AMH PO.

MarepuaJ u MeTobl. PapMaKoTeparieBTUYECKOE ICHCTBUE
npenapata OM UJI u3yyanu B cepusx OIMBITOB HA MOJACTISIX
JIMHEMHOM U INIOCKOCTHOM paH, TEPMUYECKOTO U XUMHUYEC-
KOTO OKOTOB KOXKM OeJbIX KpbIc. B kauecTBe mpemapara
CPaBHEHNS UCTIOJIb30BAIIM AEKOJI B CPABHUMBIX J103aX, YT-
BEPIKICHHBIA (papMaKOJIOTHICCKUM KoMuTeToM [py3un
18.05.1989 1. 3a perucrpanroHHEIM HOMepoM 87/295/3.
AEKoI 110 IEUCTBUIO OTM30K K 00JenmnxoBoMy Maciy. s
OLICHKH PaHO3KMBIISIONICH aKTHBHOCTH HCIIOIB30BAIH
METO/IbI TEH3MOMETPHH, TUITAHUMETPUH, MHKPOCKOITHYEC-
KW aHAJIN3 PaHEBBIX OMONTAaTOB.

Bnmstane npemapata M YJI Ha mpoYHOCTE paHEeBOTO pyd-
11a M3y4asii Ha OECTIOPOTHBIX OEJIBIX KphICaX-CaMIIax Mac-
coit 120-140 . {1t TeH3MOMETPUH OBLIT IPUCTIOCOOIEH TIPH-
00p Ui OmpeeseHUs] MOIYJISl AIACTHYHOCTH PE3HHBI
BH-5307 mo meToanke, M3II05KeHHOI B padote [5].

J17151 THCTOJIOTMYIECKOTO N3YYEHHS MICCIIEIOBAIICE OHOTITa-
THI Kpasi paHbl Ha 3-1, 5-ble, 7-b1e CyTKH. [[puroToBICHHBIC
Cpe3bl OKPAIIMBAIN TEMATOKCHINH — 03MHOM M ITHKPO-
¢yxcnnom o Ban ['m3ony. [Ipenapats! nccaenoBanu Me-
TOZIOM CBETOBOM MUKPOCKOITHH.

[ImockocTHBIC KOXKHEIC PpaHbI KpbICaAM HAHOCHJIX HA IPE/I-
BapUTECIBbHO JCNMINPOBAHHBIC YIACTKHA KOKHU HA CITUHE.

Panozaxusistomniee neiicteue npenapata OM W npu xu-
MHYECKOM 0)KOT€ KOXKH MCCIIEeIOBAIHN Ha OEIBIX KPhIcax
maccoit 120-140 r. XuMHUIeCKHUHA 05KOT BBI3BIBAIIN ITOIKOK-
HBIM BBeneHuEeM 0,5 M1 9% yKCyCHOW KHUCIOTHI IO TeK-
CEHAJIOBBIM HapKo30M. [ImaHUMETpHUIO M MUKPOCKOIH-
YeCKHWH aHaW3 paH MPOBOIMIN Ha 7-bie, 14-p1e, 21-pie
CYTKH HaOIIIOICHUSI.

TepMuuecKuii 0X0T y OSITBIX KPBIC BBI3BIBAIN KOHTAKTHBIM
BBICOKOTEMIEPATYPHBIM CIIOCOOOM € MOMOIIBIO CIICIH-
aJTBHOTO TIPHOOPa [6] Mo TeKceHaTOBRIM HapKo3oM. [Tma-
HUMETPHIO M MUKPOCKOIMYECKUH aHAIM3 PaH IPOBOIIH
Ha 7-bIe, 14-p1e, 21-ble CyTKH C Hayaa OIbITOB.

Pe3yabraTsl 1 ux o0cy:kaenue. PesyapraTsl nccienosa-
HUS TIPEJICTaBICHBI B Tabmmmax 1-7.

B pesynprare TEH3MOMETPUUECKUX UCCIAEJOBAHUM yC-
TaHOBJICHO, YTO MpUMeHeHue mpenapata DM UJI cmo-
cobcTBYeT 00pa3oBaHmUIo O0JIee MPOUHBIX PyOII0OB (Tad-
nuna 1).

Tabauya 1. Ilokazamenu meH3uoMempuu TUHEUHbIX PAH Y OENbIX KPblC
Ha ¢ghone npumenenus npenapama M YJI (2); uucio scusomuwvix n=10

Cpok I[Ipenapar M 4YJI AekoJ Iaanedo KourpoJub
8 cyToK 306,8+11,6 233,0+9,3 189,449,7 146,045,2
p< 0,001 0,001 0,05 -

l'ucromorndeckoe u3ydeHue paHeBoro aedexra y
KpBIC Ha poHE BBeaeHUA npemapata DM UJI mokaza-
710, 9TO GOPMHUPOBAHUE 3PEIION TPAHYIAIMOHHOHN TKa-
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HU MPOUCXOJUT B 00JIee paHHHUE CPOKHU, YEM NIPH HC-
MOJTb30BAaHNHN a€KoJa, Miaanedo u y >KMBOTHBIX KOHT-
POJIBHOM TPYyNIIBI.
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Takum oOpazoM, Ha MOJIETTU JTMHEHHOUN paHbl BHISIBICHO
cTUMYyIUpylolee BnusHue npemnapata M YJI Ha 3axuB-
JIEHUE PAHEBOTO MOBPEXKJICHUS KOXKH, O YeM CBUJIETEIb-
CTBYIOT JJaHHBIE TEH3MOMETPHUH U THCTOJIOTUUYECKOTO U3Y-
yeHus: koxu. [IpuMenenue npemnaparta crocoOCTBOBAJIO
0o0Jiee OBICTPOMY 32)KUBJICHUIO PaH.

AHanu3 maTorucTOJIOTHYSCKUX M3MEHECHUU Ha MOACIHN
IUIOCKOCTHOM KOKHO-MBIIIICYHOM paHbl y )KUBOTHBIX HC-

CJIEJLyeMBIX T'PYIII TI03BOJISIET CYIUTh O TOM, YTO BO BCEX
CITy4asix 3aKUBJICHUE eeKTa KOXKH TPOUCXOANT ITOCPE-
CTBOM BTOPHYHOI'O HATSDKEHHsI ¢ 0Opa3oBaHHeM pyOra.
[Ipu npumenenun npenapara DM UJI (tabaunet 2 u 3) y
JKMBOTHBIX PaHbIIIE IO CPABHEHUIO C KOHTPOJIEM U )KHUBOT-
HBIMH, KOTOPBIM Ha3Ha4aJH aeKoJ, MPOUCXOIUT (POpPMHU-
pOBaHuMe 3pesiol TpaHyIISIIIMOHHON TKaHU 1 ITPEBpaleHne
€& B pyOLIOBYIO TKaHb, a TAKOKE ObICTpee UAET IPOLIECC MIU-
TENM3aLUH PAHEBOI TOBEPXHOCTH.

Tabnuya 2. Junamura ymenvuienus niowaou (cm’) pan no cpokam
y benvix Kpvic Ha (hone npumenenus npenapama IM YJI, n=8

IIpenaparsl 3-M cyTKH 7-ble CYTKH 14-ble cyTKH 21-ble CYTKH

nanebo 4,18%0,25 2,32+0,17 1,06+0,2 0,3+0,04
p<0,05

AeKOI 3,92+0,10 2,29+0,13 0,9940,09 | 0,19+0,03
p<0,05

npenapat OM YJI 4,04+0,25 2,04+0,13 0,5940,07 | 0,03£0,02
p<0,001

KOHTPOJIb 3,74+0,22 2,31£0,27 1,2940,16 | 0,53+0,13

Tabnuya 3. Cymounoe ymenvuienue niowjaou (cm?) pan xodcu y benvix kpuvic (%)
Ha gone ucnonvzosanus npenapama IM YJI, n=8
Ilpenapartsl 1-7-ble cyTKH 7-14-ble CYTKH 14-21-ple cyTKH

wiane6o 11,12 7,76 10,24

aeKoJI 10,24 8,11 11,54

npenapat OM YJI 12,38 10,15 14,16

KOHTPOJIb 9,56 6,93 8,42

IIpumenenne npenapara OM UJI mpu XMMHUYECKOM 0XkKOTre
KOXKM CHOCOOCTBOBAJIO OBICTPOMY 3a)KHBIICHHIO paH IO
CPaBHEHUIO C KOHTPOJIEM U HCIIOJIb30BaHUEM aeKoJa (Tao-
nuiiel 4 1 5). [porcxoanio Ooliee paHee OYHIICHUE PaH OT
HEKPOTHYECKUX MACC, UHTCHCUBHAs MUTENIN3alus U 00-
pa3oBaHue pyOIIeBOM TKAHH.

[Ipumenenue npenapara OM UJI mpu TepMUUECKOM 03KO-
re KOKH y OeJIBIX KPBIC CIIOCOOCTBOBAIIO OBICTPOMY 3aXKHB-
JeHuto pan (Taduuip 6 u 7). [Ipenapat 1o cpaBHEHHIO C
KOHTPOJIEM U a€KOJIOM OBICTpPEE OUUIIAT PaHy OT HEKPOTHU-
YECKHX MACC, yCKOPSUI Pa3BUTHE MPaHY/ISIIMOHHON TKaHU U
SMUTEIU3ALHUIO PaH.

Tabnuya 4. Junamura ymenviuenus niowaou (Cm>) parn npu Xumuieckom

oorcoece Ha ghone npumenenus npenapama M YJI, n=8

IIpenaparsl 7-ble CYTKH 14-p1e cyTKH 21 cyT.

nane6o 2,2040,13 0,80+0,02 0,40+0,04
p<0,05

aekon 2,1040,14 | 0,66+0,04 | 0,29+0,03
p<0,05

DM UJI 1,52+0,09 | 0,34+0,03 | 0,07+0,02
p<0,001

KOHTPOJb 2,2610,11 | 0,90+0,04 | 0,5340,03

Tabnuya 5. Cymounoe ymenvbuienue niowaou (cm>) pan npu XuMuieckom
ooicoee Ha ghone npumernenus npenapama IM YJI (%); n=8
npenaparsl 7-14-ble CYTKH 14-21-bl1e cyTKH

miane6o 9,09 7,14

aeKona 9,80 8,01

npenapat OM YJI 11,09 11,34

KOHTPOJIb 8,60 5,90
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Tabruya 6. Junamura ymenvuenus niowaou (Cm?) pan npu mepmuieckom
oorcoee na gpone npumenenus npenapama M 9JI, n=8

IIpenaparbl 7-bl€ CyTKH 14-p1e cyTKH 21 cyr.

5,06£0,13 2,90£0,05 1,77£0,05
manedo <0.05

4,99+0,09 2,66+0,07 1,40+0,04
aeKoI <0,001

4,70£0,09 2,1540,05 0,88+0,03
npenapat OM YJI <0001
KOHTPOJIb 5,7240,13 3,1240,11 2,08+0,07

Tabnuya 7. Cymounoe ymenvuienue niowaou (Cym?) pan npu mepmuieckom
oarcoze na one npumenenus IM QI (%); n=8
npenaparbl 7-14-ble CYTKH 14-21-ble CYTKH

wiane6o 6,09 5,56
aeKoJI 6,67 6,76
npenapat OM YJI 7,75 8,43
KOHTPOJIb 6,49 4,76

Taxum 00pa3oM, Ha OCHOBaHUH ITPOBEJICHHOTO HCCIIEI0Ba-
HHS CIIETyeT 3aKITI0YUTh, YTO (papMaKOJIOTHIECKOE CPENICTBO
OM YJI ob1amaet BEIpaXEHHOHN pPaHO3KUBIISIOIICH aKTHB-
HOCTBIO IIPH Pa3IIYHBIX SKCIICPUMEHTAIIBHBIX MOJIEIISIX BOC-
NIPOM3BEICHNS paH, IPHYEM 3Ta aKTUBHOCTH BBIIIE, YeM y
TMIPETIapaToB, yyKe MPHIMEHSCMBIX B KIIHHHKE.

Ha ocHOBaHNY BBIIIEN3TI0)KEHHOTO PEKOMEHIYEM TTPOBe-
JICHHE TOKJIMHIIECKHX (hapMaKoJIOr MueCKUX HCCITEIOBAHII
T10 YCTAHOBJIEHHUIO 0€3011acHOCTH Ipenapara.
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SUMMARY

HEALINGACTIVITY OF THE OIL EXTRACT OF TEA LEAF

Khvedelidze V., Buthskrikidze B., Gordeladze D., Niguriani N., Baratashvili N.

Akaki Tsereteli State University; Kutaisi Research Center of the Georgian National Academy of Sciences

At the department of organic chemistry and chemical technol-
ogy oil extraction of tea leaf has been received (conditionally
EM ChL). Pharmacological action of the medicine EM ChL has
been studied on the models of linear and plane wounds, thermal
and chemical burns of a skin in white rats. As a drug of compari-
son Aekol has been used in the comparable doses according to
the recommendations of pharmacological committee (registra-
tion number 87/295/3).

Effect of drug EM ChL on the consolidation of wound scar
was studied in the purebred white male with the weight
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range of 120-140 gr. For tensiometry the device adapted for
determination of the module of elasticity of gum BH-5307
has been used.

Using the model of linear wound, stimulating effect of the prepa-
ration EM ChL on the healing process has been shown using
tensiometry and hystological data. The preparation accelerates
the healing process of the wound.

Key words: oil extract, tea leaf, healing, wound.
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PAHO3AKHUBJSIOIASL AKTUBHOCTH SKCTPAKIIMOHHOI'O MACJIA YAMHOI'O JIMCTA

Xseneauase B.I., Byuxpukunse b.A., I'opanenanze .., Hurypuanu H.I'., BaparamBuan H.A.

Kymaucckuii cocyoapcmeennviii ynusepcumem um. A. L{epemenu, Kymaucckui Hayunviii yenmp AH I'pysuu

B Kyrancckom rocymapcTBeHHOM yHHBepeuTeTe M. A. Lleperenu
Ha Kade[pe OpraHM4ecKoi XHMUN U XMMIYECKOH TEXHOJIOTHH ITyTEM
SKCTPArupoBaHMs MOITyYSHO Macio yaitHoro jucta (OM WI).

dapmakoTepaneBTHueckoe AeicTare nmpenapara OM YJI uzyda-
JIY B CEPUSIX OTIBITOB HA MOJIEIISIX JINHEHHOM U IUIOCKOCTHOM paH,
TEPMHUUYECKOTO ¥ XUMHYIECKOTO 0JKOTOB KOXKHM y OeNbIX KpbIc. B
KauecTBe Ipemnapara CpaBHEHHS UCTIOIb30BaIH a€KOJI B CPaBHU-
MBIX J03aX, YTBEPXKJICHHBIH (papMaKoIOrHIeCKUM KOMHUTETOM
I'py3un 18.05.1989 1. 32 peructpannoHHBIM HOMepoM 87/295/3.

Brusgaue npemapara OM YJI Ha mpodHOCTH paHEBOro pyOma
H3ydaiu Ha OCCIOPOIHBIX OENBIX KphIcaX-caMIlaXx Maccoi
120-140 r. /111 TeH3MOMETPUH OBLT TPUCTIOCOOIECH TPUOOP AT
OTIpeieNIeHus] MOIYIIs 31acTUIHOCTH pe3nHsl BH-5307, mo me-
TOJIMKE, U3JI0)KEHHOIT B CTaThe.

Jlnisl THCTONIOTHYECKOTO M3YyUEHHs NCCIEA0BAINCH OMOMTATHI
Kpas paHsl Ha 3-1, 5-bIe, 7-ble CyTKH. [[pUrOTOBIEHHBIE CPE3bI
OKpAIINBAJIN F€MAaTOKCHINH — 303UHOM U TUKPO(PYKCHHOM TIO
Ban I'm3ony. [Ipenaparsl nccnenoBany METOJOM CBETOBOM MHUK-

POCKOTIHH.

IInockocTHBIE KOXKHBIE PaHBI KPhICAM HAHOCUIIN Ha TPeIBapH-
TENBHO JETMINPOBAHHBIE YIACTKH KOKU Ha CTIMHE.

Panozaxusmnsromee aeicteue npenapara OM UJI npu xummyec-
KOM O’KOT€ KOKH MCCIIEZIOBAIN Ha OeNbIX Kppicax Maccoit 120-
140 r. [Ipy 5TOM XUMHYECKHI 05KOT BBI3BIBAIIH IIOJKOKHBIM BBE-
aenueM 0,5 Mt 9% yKCyCHOM KHCIIOTHI IOJ] TeKCEHATOBBIM Hap-
Kko30M. [ImaHuMeTpHIo 1 MUKpOCKOITMUECKUI aHAJIN3 paH MPOBO-
UK Ha 7-b1e, 14-pie, 21-pIe CyTKM HAOMIOACHHS.

Takum 006pa3om, Ha MOJIETTH TUHEHHOHN paHbI BHIABICHO CTH-
Mynupyromee BiusHue npemnapara OM UJI Ha 3axuBIeHUE
PaHEBOTO MOBPEXKCHHS KOXKH, O YeM CBUAETEIbCTBYIOT JIaH-
HbI€ T€H3MOMETPHH M THCTOIOTHYECKOTO M3yUeHHUs KOXKH.
IIpumeHeHune npenapaTta cmocoOCTBOBANO OBICTpeieMy 3a-
JKUBJICHUIO PaH.

Peyensenm: 0.m.n., npogh. HA. Anmenasa

Hayunas nybnuxayus

BJIUAHUE YJIBTPAKANHA HA YPOBEHb MECTHOI'O KPOBOTOKA B JECHE N
SJIEKTPUYECKYIO AKTUBHOCTD I'OJIJOBHOT'O MO3I'A B OKCIIEPUMEHTE

Hunocanu H.A'., Murarsapus H.IT., lesnapuanu M.I'™’.,, Buianumsuimn U.I'2., Hanooamsumm 3.2,

"Vuusepcumem um. I Pobakuodse, kagheopa mepanesmuueckoi CmoMamono2uil;
Uncmumym ¢puzuonoeuu um. U.C. bepumawsunu

Hcnonb3oBanue TOKIBHBIX aHECTETHKOB HEPEJIKO COTIPO-
BOJXKJIACTCSI HEBPOJIOTMYCCKUMHE OCJIOKHCHUSIMHE, BHI3BaH-
HBIMU TOKCUYHOCTBIO aHecTeTUKOB [4,5]. C 3Toii TOuKH 3pe-
HUSI BCE JIOKAJIbHBIC aHCCTCTUKH JIOJIKHBI ObITh OIICHEHBI C
Y4ETOM MOTCHIIUATBHO BO3MOXKHBIX OCJIIOKHECHUH, B TOM
yuciie, HeBposornyecknx. CoriacHo CTaTHCTUYECKHUM JIaH-
HBIM, ICPMAHCHTHBIC HAPYIICHUS HEBPOJOTHIECKOTO Xa-
pakTepa BcTpeuaroTcst KpaiHe peako, mpuMepHo, B 0,05%
CllydaeB, OJHAKO, MPEXO/AIINe HAPYIICHUS JIO0CTUTAIOT
0,8%. C nauboJIbIIIeH YaCTOTOM CHCTEMHAs HHTOKCHKALUS
accoruupyercs ¢ nepudepuieckoil HepBHOU Ookaoi [3].

© GMN

JlelicTBre JTOKaIBFHOTO aHECTETHKA Ha HEPBHYIO KJIETKY 3aK-
JIFOYAETCs B OJIOKMPOBAHUH TPAHCIIOPTA IJICKTPUICCKIX
UMITYJIbCOB Yepe3 KICTOYHY MeMOpany [60,8]. B menu-
IUHCKO MPAKTUKE UCIIOIh3YHOTCS JIOKAIBHBIC aHECTCTH-
KU, TIPUHAJUICKAIIHEC K CJIOKHBIM d(prpaM (KOKauH, OCH30-
KaWH, IPOKanH, TCTPAKauH, XJIOPOIIPOKAWH ) WIIH aMUIaM
(TumokanH, MeTMBaKavH, OyITUBaKanH, STUIOKAMH, TIPHJIO-
KaWH, apTUKanH). B 1eHTaIbHOM MpaKkTHKE, KaK MPaBUIIO,
UCTIOJIE3YIOTCSI AMUIHBIC aHECTCTHKH, KOTOPBIC OYCHB A()-
(heKTUBHBI JJ1s1 HHTPAOPATBLHOM aHECTE3UH U 0013 10T HaU-
MCHBIIIMM PUCKOM Pa3BUTHS aJTICPrUUCCKUX peakiwid [10].
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[To6ounbie 3¢ (eKTH MOTYT Pa3BUTHCS KaK MPH JIOKJIb-
HBIX, TaK ¥ IPU CUCTEMHBIX peakiusx. JIokaabHble peak-
LMY PA3BUBAIOTCS IPU MPOJIOHTMPOBAHHON aHECTE3UU U
MapecTes3nu, a CUCTEMHas peaklus - NpHU OINOOYHOM
BHYTPHUCOCYMCTOM BBEJCHUH JIOKAJILHOTO aHecTeTHKa. B
Clly4asiX, KOIJla pacTBOp aHECTETHUKA COIEPKUT BA30KOHC-
TPUKTOP, TO MOBTOPHBIE UHBEKIIUH BEAYT K YMEHBIIECHUIO
KPOBOCHA0KEHHMSI ¥ PA3BUTHIO THITOKCHYECKUX COCTOSTHHUI;
OZIHAKO, 10OABJICHHE BA30KOHCTPUKTOPA B PACTBOP MECT-
HOTO aHECTETHKA, KOTOPBIH SBIISETCS Ba30AUIATATOPOM, I10-
3BOJISICT YMEHBIIUTD €ro 103y U, COOTBETCTBEHHO, TOHU-
JKaeT CUCTEMHYI0 TOKCHYHOCTb.

HecMoTpst Ha OOMIMPHYIO NPAKTUKY UCIONIB30BAHUS JIO-
KaJIbHBIX aHECTETHUKOB, B CIICIUAILHOM JINTEPAType UMECT-
Cs1 JIWIIIB CKY/THAs HH(POpMAIUsI KacaTesbHO uX a(dexra Ha
MECTHYO TEMOJJUHAMUKY H [[CHTPAJIbHYIO HEPBHYIO CHC-
TEMY B CJTydae ero MomnajaHust B CHCTEMY MO3TOBOTO KPO-
BOOOpamieHus [7,9].

YUuThIBas BBIICH3I0KEHHOE, I[ETbI0 HACTOSIIETO HCCTIe-
JIOBaHUsI SIBIJIOCH U3y4cHue 3 dekra oqHOro 13 Hanboee
[IMPOKO UCTIONIb3YEMBIX JIOKAJTbHBIX AHECTETUKOB — apTH-
KanHa B KOMOWHAIIMH C aJPEHATIMHOM Ha MECTHBIN KPOBO-
TOK B MIAPOJIOHTATBHOM TKAHH MPU MECTHOM UHBEKIHH U
AIIEKTPUUYECKOM AKTUBHOCTH FOJIOBHOTO MO3Ta IPH €r0 CH-
CTEMHOM MHBEKIIUH.

Matepuan u MeTobI. OIBITHI TPOBOJIIIMCE Ha JABYX FPYII-
max O0eIsIX OecTIopoJHBIX Kphicax-caMiax. B [ rpymme (6
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JKUBOTHBIX, Maccoit 200-250 Tp.) B yCIOBHSIX JIETKOTO XJIOpaJl-
ruzpatHoro Hapko3a (0,4 T/Kr) u3ydalid i3MCHCHHUS MECTHO-
r'o KPOBOTOKA B JICCHE HIDKHCH YEITFOCTH TOCIIC BBEACHUS
0,03-0,04 mu1 (7 mr/kr) ynerpakaunna JIC-popre (“ABeHTHC
®dapma”, ['epmanus) B IPaBYyO CTOPOHY YCITIOCTH U (PU3HO-
JIOTHYECKOTO PacTBOpPA B JIEBYIO CTOPOHY UEJIIOCTH.

MeroiuKa U3MEPEHUS] MECTHOTO KPOBOTOKA B JICCHE TIO-
CPEICTBOM KIIMPEHCa BOJIOPO/ia oTucana Hamu panee [1].

CucreMHOE apTepUaIbHOE IaBICHUE MEPHIN OECKPOBHBIM
METO/IOM, TUCKPETHO Yepe3 Kak/ible AT MUHYT. Ha xBoc-
T€ )KUBOTHOT'O IOMEIAJIN MaHKeT MajIoro pa3Mepa, KoTo-
pblii mepMaHeHTHO mogorpesacs 1o 37°C. JlanHble oTCUH-
TBIBAJILCH IIOCPEACTBOM ocuuiorpada. M3mepsiu ypos-
HH CHCTOJIMYECKOT0 U IMaCTOINYECKOT0 NABICHHS U 3aTe€M
BBICUNTBIBAJIM CPEHNE 3HAYCHHS.

Kpsicam II rpymms! (6 sxuBOTHBIX, Maccoit 200-250 rp.) ¢ xpo-
HUYECKH MMILUIAaHTHPOBaHHBIMHU OUITOJISIPHBIMH DJIEKTPO1a-
MU B HOBOM KOpE 1 JI0pCaIbHOM THITIIOKaMIIe Ha 5-bIi 1eHb
MOCJIe XUPYPrHYeCKOro BMEIIATENILCTBA, Ha (JOHE PEerucT-
paluy AEKTPUIECKOI aKTHBHOCTH C YKa3aHHBIX CTPYKTYP
TOJIOBHOT'O MO3Ta, UHTpaneputoHeanbHo BBovH 0,03-0,04 mit
yabrpakanHa (7 Mr/kr), cryctst 30-40 MUHYT ITOBTOPHO BBO-
Jany Tonbko 0,3 mi, a ciyctst 10-15 munyT eme 0,3 mot.

Pe3ynbTarsl 1 uX 0cOy:k1eHUe. Pe3ynbTarTsl, MOTy4YeHHbIE
B [ rpynne >kMBOTHBIX, IPECTABIIEHBI HA puUC. 1.

N apTUKauH+agpeHanuH

O cdomsmonormye ckum
pacTBop

60 90

Bpems (MMHYTLI) nocne MHbeKUUn

Puc. 1. H3menenus mecmnoeo Kpo8omoxa (6 npoyeHmax K UCXOOHOMY YPOBHIO) 6 0eCHe DeblX KpbiC 6 medeHue
90 murym, 6vi36anHble MECIMHBIM 68e0eHUeM Yabmpakauna (4% apmuxaun 6 KOMOUHAYUU C AOPEHATUHOM —
1:100000) c npasoii cmopomsl HUNCHeU YeatoCmu U QU3UOT0SULEeCKO20 PACEOpPd — C J1e6ol

CorracHO MpeACTaBICHHBIM Ha PHCYHKE TAHHBIM, CITyCTSI
30 munyT ocie Beegerus 0,04 M yipTpakanHa, ypoBEHb
MECTHOTO KPOBOTOKA B IIPABOIi IECHE CTATUCTUYECKH JI0-
CTOBEPHO YMCHBIIMJCA, B cpeaHeM, Ha 18% (don —
79,4+/-6,2 Mn/100r/MuH; gepe3 30 MUHYT ITOCIIE HHBEKITUT
yabTpakamaa — 65,3+/-5,5 mi1/100r/mum; p<0,05).

88

YpOBEHB CHCTEMHOTO apTepHAIIBHOTO JABJICHHUS B POLIeC-
Ce BCEro OIBITa He MEHSUICS U OCTaBaJICs, B CPEIHEM, Ha
ypoBHE 92+/-8 MM PT. CT.

W3mepenns 31eKTpUUeCcKOl akTUBHOCTH B HOBOW KOpPE U
JIOpCaIbHOM TUIIIOKAaMIIe, TPOBEACHHBIE KpbicaMm 11 rpym-
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Tl [TOKA3aJI1, YTO MHTPANIEPUTOHEAIEHOE BBE/ICHHUE YIIbT-
pakauHa (7 MI/KT) HE BEJICT K KaKUM-THOO 3aMETHBIM OT-
KJIOHCHHUSIM B DJIEKTPUUYECKON aKTUBHOCTH YKa3aHHBIX
ctpykTyp. Criyctst 30 MUHYT )KUBOTHBIM BBOAMIH 10-KpaT-
HYI0 103y. B 9TOM ciyuae cyliecTBEeHHBIX U3MEHEHHI Ha
9JIeKTpodHIe(arorpaMmMe He oTMedanoch. OTaenbHbIe
abOpTHBIC SMUICITUYECKUE PAa3PsIbl TIOSIBUIIMCH TOJIBKO
CITYCTsI 4 MUHYTHI IIOCJIC BBEICHUSI 3TOM 7036l (puc. 2). Ye-
pe3 15-20 MuHyT yKa3aHHas 1032 YIBTpaKanHa BHOBb ObLTa
BBeneHa. CnycTs 1-y MUHYTY Ha 3JICKTpo3HIIedazorpam-
Me€ MOSIBUJIACH BBIPAXKEHHAsI CYI0OPOXKHAS aKTUBHOCTh (PHC.
3), kotopast uepes 10 MUHYT mepepocia B reHepaain30BaH-
HBbI€ KJIOHMUYECKO-TOHUYECKHE CYJOPOKHBIE PEaKIIHU C MO-
BEICHYCCKUMU MaHU(ECTAIMSIMHU, KOTOPBIC JITHITUCH B TC-
yenue 15-20 munyT. K 3TOMY k€ BpeMEHHU Y KUBOTHBIX
pa3BUIach CHIIbHAS TAXUKAPAUS U CYLIECTBEHHO yCI0XKHU-
noch npixanue. [Ipumepno yepes 40-50 MUHYT MOBE/IEH-
YecKre MaHH(EeCTaluy CyIOpPOKHON aKTHBHOCTH TTOCTE-
MIEHHO UCYE3IH, DJIEKTPUYECKasi aKTUBHOCTb HUCCIIETyEMBIX
CTPYKTYp FOJIOBHOTO MO3ra MpHIIa B HOPMY.

L L e e
A

2 I b s it S
B el sl il b e e

1
' i | 1

‘ o AN
2 WWWWWMWW1
Puc. 2. Dnexmpuueckas akmusrnocms 6 Hogotl kope (1) u
dopcanbHom eunnokamne (2) nociie no8MopHO20 UHMPA-
nepumoneanvroco egedenus 0,03 man 4% apmuxauna c

aopenanunom. Ooosnauenusn: A, Bu C —uepes 1, 10 u
20 munym nocie nOBMOPHOU UHbEKYUU
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Puc. 3. Dnekmpuueckas akmusrnocms 6 Hogotl kope (1) u
dopcanvHom eunnoxkamne (2) nociie no8MopHO20 UHMPA-
nepumoneanvhozo gedenus 0,3 mn 4% apmuxauna ¢ ao-
penanurnom. Obosznauernus: A, B u C —uepesz 1, 10 u 20
MUHYM NOCIe NOBMOPHOU UHBEKYUU
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M3BecTHO, YTO B 3aBUCUMOCTH OT IPUMEHSIEMOM J103bI JIO-
KaJbHOTO aHECTETHKA BO3MOYKHO Pa3BUTHE TOOOYHBIX A()-
(heKTOB — HApYIICHUE CO3HAHUS, IbIXaHHS (BIUIOTH JIO €r0
OCTaHOBKH ), MBILIIEUHBIN TPEMOP, HETIPOU3BOJILHOE MOIEP-
TUBaHUE MBIIIIII BILUIOTH JI0 IEPEX0/1a B FTeHepATU30BaHHbIC
CYZIOpOTH, TOIIHOTA, pBOTA. [IpH mpounx paBHBIX YCIOBH-
SIX, YEM BBIIIE PACTBOPUMOCTh MECTHOTO aHECTETHKA B
JKUpax, TEM JIerue IPOHUKACT OH Yepe3 TKAaHEBbIC MeMOpa-
HBI, CO3/1aBasi 00JICe BHICOKYIO KOHIICHTPAIIHIO HA PELel-
TOpe HEPBHOTO BOJIOKHA U JICWCTBYET aKTUBHEE, OJIHAKO,
npenapar JIy4llle BCachlBaeTCs B KPOBb Uepe3 CTEHKY Ka-
MU, YTO YBEIMUUBAET €r0 TOKCHYHOCTS [4].

B paHee npoBeIeHHBIX HCCIIEJOBAHUSIX MBI U3yUHIIN (-
ekt 2% nuaokanHa B KOMOMHAIIMHY C aJIpEHAIMHOM Ha
MECTHYIO TeMOJIMHAMHUKY B JIECHE KPBICHI [2], a Tak)Ke Ha
IJIEKTPUUECKYIO0 aKTUBHOCTH I'OJIOBHOTO MO3Ta IIPH €T0
cucteMHoM BBesieHuH [ 1]. Okazanoce, 4To yxe Ha nep-
BOIl MUHYTE I10CJI€ HHBEKIIUU YPOBEHb KPOBOTOKA CY-
HIECTBEHHO YMEHBINACTCS, @ Ha MSITOW MUHYTE JIOCTHTA-
€T CBOEr0 MUHUMAJIBLHOTO 3HaueHus (B cpennem 35% ot
ucxo1HOTO ypoBHs). [IpuMepHO ¢ gecsToi MUHYTHI KPO-
BOTOK HAYMHAET BOCCTAHABIMBATHCS U YePE3 Yac JOCTH-
raeT cBoero ucxoHoro yposus. [Ipu aTom npornecc Boc-
CTaHOBJICHHS OKAa3aJICsl 3aBUCHMBIM OT HAJIMYHSI BO3MOXK-
HOCTH CHHTE3a OKCHUa a30Ta — HeCEJICKTUBHAsI MHTHOM-
1Sl aKTUBHOCTH CUHTA3 OKCHJIa a30Ta (SH0TEIUATBHOM,
HEHpPOHAIBHOW M MHAYMOEIBHOI ) MpHUBEJIa K PE3KOMY
3aMeIJICHUIO TIPOIecca BOCCTAHOBJICHUS YPOBHS KO-
BOTOKa 1 Ha 90-0#f MUHYyTE TMOCIe MHBEKIINH YPOBCHB
KpOBOTOKA OBbLI 4y Tk BbIIIE 50% OT HCXOIHOTO YPOBHSI.
BwMecTe ¢ Tem, B pe3yabpTaTe CUCTEMHON UHBEKLIUH TOU
e J03bl JTUAOKaWHA B KOMOWHAIMU C aJpEHAINHOM,
gepes 30-40 cexyH Ha dTIEKTpOIHIIEPaTorpaMMe Ipo-
SABHJIACH CyAOPOXKHASI AKTUBHOCTH C BHICOKOAMIUIHTY/I-
HBIMH CHHXPOHHBIMH KOJICOaHUSIMU, KOTOpas JAJIUIACh
20-25 MUHYT.

B oTnrrame oT BBIIEH3I0KEHHOTO, BBEICHUE YIIBTpaKanHa
(4% apTrKanH B KOMOMHAIINY C 3IpEHATIMHOM) B (DH3HOIIO-
THYECKOHU ero 103¢ (7 MI/KT, 9TO B 3aBUCHMOCTH OT MacChI
suBoTHOTO cocTapisiet 0,03-0,04 mur) mwms k 30-0# MUHY-
T€ MPHUBENIO K CTATUCTHIECKH IOCTOBEPHOMY YMEHBIIICHHIO
MECTHOI'O KPOBOTOKA B NApOIOHTAIbHON TKaHH, KOTOPBIN
coctaBmi Bcero 18% oT HCXOMHOTO YPOBHS, TOT/Ia KaK JIH-
JIOKaWH C aIpCHATNHOM (TOXKe B (PU3NOIOTHIECKOI 103¢€)
MIPUBEI K YMEHBIICHUIO KPOBOTOKA, IPUMEPHO, Ha 65% 1
TIPOIIeCC YMEHBIIEHUS HAYAJCs, MPAKTHUECKH Cpasy ke
MOCJIC UHBEKIIHH.

Takum 00pa3oM, apTHKaWH ¢ aJpeHATHHOM, B OTJIH-
qye OT JINJOKanHa C apEeHaINHOM, IPUBOJIUT K OoJee
HE3HAYUTEIbHOMY NMOHMXCHUIO YPOBHS MECTHOTO
KPOBOTOKA U IpoOLecc 3TOT pa3BUBaeTcs B GoJee mo-
3JIHHE CPOKHU.
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3HaYNTENIBHBII HHTEpEC MPEACTABIAET CONOCTaBICHUE
pe3yJbTaToOB UCCIIEOBAHUS AIEKTPUUECKON aKTUBHOCTHU
TOJIOBHOT'O MO3Ta IIpH MONaJaHUH yKa3aHHBIX MECTHBIX
aHECTETUKOB B CUCTEMY MO3TOBOIO KPOBOOOPAIIECHHUS.

BBenenue Gpu3H0I0rHUeCKo 10361 apTUKAWHA C aJ[pCHA-
JIMHOM HE HAIIIO KaKOro-1u0o OTpakeHUs Ha DJIEKTPO-
sH1edanorpamMme. boiee Toro, kak BUHO U3 MpeJICTaB-
JICHHBIX PE3yJIbTaTOB, 1 0-KpaTHOE MOBBIMIEHHUE JTO3BI TPU-
BEJIO K MOSIBJICHUIO JIUIIb OT/EIIBHBIX SMIJIEITHYECKUX Pa3-
PSI0B, KOTOPBIE JIOCTATOYHO OBICTPO YCTPAHMIUCE. JIUIIb
MIpU MOBTOPHOI nHbeK1nu 10-kpaTHOH 10361, Ha DOI Ho-
SIBUJIACh BBIPAYKEHHAS CYIOPO’KHasl aKTUBHOCTh, KOTOpast
BCKOpE Iepepociia B reHepanu30BaHHbIe KIOHUYECKO-TO-
HUYECKHE CYyJOPOXKHBIE PEaKIIUU C TOBEACHUYECKUMHU Ma-
Hudecranusmu. [1osBUINCH M BEreTaTHBHBIC OKA3aTEeN
WHTOKCUKAIUU - CHJIbHAs TaxUKapJaus U 3aTPyAHEHHOE
JIbIXaHHE.

Takum 00pa3oM, MOXKHO 3aKIHYHTh, YTO APTUKAWH IO
CPaBHEHUIO C TUI0KauHOM (TIPU UX MCTIONB30BAHUU B KOM-
OMHAIMYU C BA30KOHCTPUKTOPOM) OKa3bIBACT HA MECTHBIN
KPOBOTOK B MapOJJOHTATIbHON TKAHU MEHEE BHIPAKEHHOE U
CYIIIECTBEHHO 3aM03/1a710€ BO BpeMeHu BiusHue. [Ipu no-
Ta/IaHuy apTHKanHa B CHCTEMY MO3TOBOT'0 KpOBOoOpaiiie-
HUs (B QU3NOJIOTHUCCKIX H JTaXKE HECKOIBKO MPEBBIIICH-
HBIX JI03aX ) KAKUX-TTH00 HEBPOJIOTUUCCKUX MPOSIBIICHUH €T0
TOKCUYHOCTH HE BBISIBIICHO.
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SUMMARY

EFFECTS OF ULTRACAINE ON THE LOCAL BLOOD
FLOW OF THE GUM AND ON THE DEVELOPMENT OF
CEREBRAL SEIZURES IN EXPERIMENT

Tsilosani N'., Mitagvaria N2., Devdariani M2, Bilanishvili I.,
Nanobashvili 72,

'Department of Therapeutic Stomatology, G.Robakidze Univer-
sity; °I. Beritashvili Research Institute of Physiology

We have studied the effect of ultracaine DS forte on local blood
flow of the rat gum as well as on the development of the convul-
sion activity of the brain at systemic injection.

Experiments were carried out on 12 mongrel albino mail rats of
200-250 g weight. In the I group of animals under the light
chloral hydrate anesthesia we studied the changes of local blood
flow in the rat gum of lower jaw after ultracaine DS forte injec-
tion (right side) and the similar quantity of phisiological solu-
tion (left side). According to our data, in the right gum, the rate
of local blood flow decreases statistically significantly at 18%,
while the injection of physiological solution did not result in
any changes.

In the II group, experiments were carried out on the animals with
bipolar electrodes in neocortex, as well as in the right and the left
dorsal hippocampus. On the fifth day after surgical interven-
tion, on the background of registration of electric activity of the
above stated structures 0,03-0,04 ml of ultracaine Ds forte was
injected intraperitoneally, which did not result in any significant
deviation on the encephalogram. 10-fold doze injection was fol-
lowed by abortion of epileptic discharges (0,3 ml), but repeated
injection of 0,3 ml of preparation resulted in generalized clone-
tonus type seizure activity. Simultaneously, clone-tonus type
behavioral manifestation was revealed.

Key words: local blood flow, gum, cerebral seizures, experi-
ment.

PE3IOME

BJIIMSIHUE YJIBTPAKAMHA HA YPOBEHb MECTHOI'O
KPOBOTOKA B JECHE U JIEKTPUYECKYIO AKTHUB-
HOCTb I'OJIOBHOT'O MO3I'A B SKCIIEPUMEHTE

Huaocann H.A'., Murarsapusi H.IT%., /lesnapuanu M.I'%,
Bunannmeuiau U.I%., Hano6amsuan 3.2,

"Vuusepcumem um. I Pobakuose, xapedpa mepanesmuyec-
Kot cmomamonozuu,; *Hucmumym gusuorozuu um. U.C. Be-
pumamieuiu

B nuteparype uMeeTcs UL CKyAHas HHOOPMAIHS KacaTelb-
HO 3(h(heKTa T0KaTBHBIX aHECTETHKOB Ha MECTHYIO TéMOIHHAMH-
Ky ¥ IEHTPAIbHYIO0 HEPBHYIO CHCTEMY.
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Hawmu u3yueno BiusiHue ynasrpakanna [IC-popre Ha MeCTHBIH
KPOBOTOK JIECHBI U PAa3BUTHE CYJOPOKHOI aKTHBHOCTHU TOJIOB-
HOTO MO3Ta IIPH CUCTEMHON HHBEKIIHH.

OmBITEI TPOBEAEHBI HA JIBYX IPyNmax OeCIOPOIHBIX KPBICAX-
camuax. B I rpynme B ycIOBHSIX JETKOTO XJIOpal-THAPATHOTO
HapK03a M3yJalld U3MEHEHHs] MECTHOM TeMOJMHAMUKH B I€CHE
HwkHel yemocTn nocie BBeaenus 0,03-0,04 mn ynsrpakans J[C-
¢dopre (“ABentuc ®apma”, ['epmanust) B mpaByl0 CTOPOHY U
TOT0 K€ KOJTMIECTBA (PU3HOIOTMIECKOTO PACTBOPA B JIEBYIO CTO-
pony. [lo Hamum AaHHbBIM, B IPAaBOM I€CHE YPOBEHb MECTHOTO
KPOBOTOKA CTAaTUCTUYECKH JOCTOBEPHO yMeHbIImiIcs Ha 18%,
TOTJa KaK MHBEKIUS (PU3HONOTHUECKOTO PacTBOPA HE BhI3BAIA
CyILECTBEHHBIX U3MeHeHui. Bo Il rpynne »KuBOTHBIM ¢ XpOHHU-
YEeCKH UMITTTAHTHPOBAHHBIMHU OHITOTAPHBIMH JIEKTPOIAMHU B HO-

BOI KOpE, a TAKIKE B TIPABOM U JIEBOM JIOPCATBHOM THIIIOKaM-
nax, Ha 5-i JIeHb MOCJIe XUPYPruueCKOr0 BMEIIATEeNbCTBA, HA
(oHe perucTpanyu MMEKTPUIECKON aKTUBHOCTH C yKa3aHHBIX
CTPYKTYD, BHyTpuneputoHeansHo soguiau 0,03-0,04 mu yib-
TpakanHa J{C-popTe, 4T0 K KaKUM-THO0 3aMETHBIM OTKIIOHEHH-
M Ha SHIedarorpaMMe He MPUBEIO. 32 HHbEKINUEH NecATU-
KkpatHoit 1035I (0,3 M) mocienoBany a0OpTHBIE AHUIICTITHIEC-
KH€ pa3psiibl; OHAKO, MOBTOpHOE BBeneHue emte 0,3 Mt mpemna-
para BbI3BaJIO TeHEPATM3UPOBAHHBIE CyTOPOKHBIE PEAKIINH KIIO-
HHUYECKO-TOHMYECKOTO TUIIA C TOBEACHIECKON MaHNpecTaIHeit.

Peyenzenmuor: oeticms. unen AMH I pysuu, npog. JLI bekas;
O.M.H., npogh. M.T. Mamanaose

Hayunas nyoauxayus

BJIUSHUE SJEKTPOMATHUTHOI'O MOJISI CETEBOM YACTOTHBI HA KPBIC
IPA MPEPLIBUCTOM WM HENPEPBIBUCTOM BO3JIENHCTBUU

Tamacunze A.I.

Hayunwiii yenmp paouobuonoeuu u paouayuonnotl sxkonozuu, I pysus

N3 nutepaTypbl u3BeCTHO [3-5], 4TO HEMOHUBHPYIOIIIEE
U3JIy4YeHHEe, HECMOTPS Ha ero 0oJiee MMPOKOE NpUMEHe-
HUeE, MI03/IHEE MPeICTAaeT 00BEKTOM OMOIOIMYECKUX UC-
cieoBaHui (TIPEBCHTUBHO-TUTHCHUYCCKHUE ACIICKTHI).
HecMoTps Ha IMPOKOE TPUMEHEHHE JICKTPOMArHUTHBIX
nosieit (OMII) B ObITY, Kak HU TTapaJI0KCATBLHO, PEaTbHBIC
MEXaHH3MBI BO3JICHCTBUS 3JICKTPOMArHUTHOTO U3JTYYCHUS
PAa3ITUYHOI YaCTOTHI HA OPTaHKU3M YEJIOBEKA HE U3YUCHBI.
Brisicuenue Biustaust DMIT mpou3BoACTBEHHOMN YacTOTHI
Ha )KMBBIC OPTaHU3MBI U , B ICPBYIO 0YepE/lb, HA UX HE-
pBayto cuctemy (HC) mpuobperaer ocobyoo akTyaib-
HOCTb, YTO TUKTYET HEOOXOAMMOCTh TPOBEICHUS HOBBIX
uccienoBanuii [6-8].

Lenbto nccnenoBaHus SBUIOCH YCTAHOBUTD XapaKkTep JAei-
CTBUS IEKTPOMArHUTHOTO TOJISI Ha )KMBOI OPraHu3M, B
YaCTHOCTH, HEPBHYIO CUCTEMY.

Marepuan u Metoabl. OOBEKTOM H3yUESHHS SIBIISUTUCH Oe-
Jibie KpbIChl (n=21), caMIIbl BUCTOPCKON MOPOJIbI, MACCOM
180-200 rp. OHK HAXOAMUIKUCH HA CTAHJAPTHOM BUBAPHOM
pamuoHe 6e3 orpaHu4eHust BoAbl U nuIH. JKHBOTHBIE
ObUIN pa3JiesieHbl Ha 3 TPYIIBI, 0 7 0co0ei KpbIc-caMOK
B KaXJI0i TpymIe.

© GMN

I rpynna »uBOTHBIX (A) ObliIa KOHTPOJILHOM, KOTOpasi He
HaxoauiIack moj Bosaciicreuem IMII, a Il rpymma — (3kc-
NepUMEHTalIbHAs) HaXOAWIach 1Moj Bo3aeiictueM DMIT
npepsIBUCTO — 3 yaca B TeueHune 3-x Mecsues (B) - ¢ yacto-
toit 50 Hz, c unaykTHBHOCTBIO- 3,6 mT; *xuBoTHbIe Il rpym-
b1 (C) MCHIBITHIBAIIM HENPEPBIBUCTOE XPOHUUECKOE BO3/ICH-
ctBue OMII ¢ Toil ’ke yacToTO! U MHAYKTUBHOCTBIO B TEUE-
HHeE 3-X MECSIIEB.

MonenupoBanue OMII ¢ wacroroit 50 't nponssoaunsocs
C MOMOIIBIO pa3pabOTaHHOI B HAIIEM LIEHTPE KaTYIIKHU C
OpraHNYEeCKOM HHAYKTUBHOCTBIO (Huametp 750 MM. [uTHHa
2200 MM.), koTOpast T03BOJISIA B IIMPOKOM AMANa30HE U3-
MEHSITh HalpsDKEHHE MoJst. B sKkcrneprMenTe 1ernosb30Ba-
71 UHAYKTUBHOCTH 3,6 mT. “OTkpbITOC MOJIE” MpeICTaBIs-
710 000 KPyIIyI0 Kamepy ¢ auaMetpom 80 cM, pasiescH-
HyI0 Ha 32 paBHBIX cekTopa. OHa OCBeNaIach C BHICOTHI
1-ro m 200-BaTHOM TaMIIOYKO#. JTMTEIIBHOCTH HAXOXKIC-
HUS KaXI0HM KPBICH B “OTKpBITOM Toje” cocTaBuiaa 180
ceKkyH/I. Pe3ynbraThl ¢ HOMOIIBIO BUIEOKaMephI IiepeiaBa-
JIMCh KOMITBIOTEPY, KOTOPBIH ObUT CHA0KEH CIIeaIbHON
nporpammoit “Rat Watcher”. Dta nporpamMma sBisieTcs
3HAUMUTEIBHO YIYYHICHHBIM BapHUaHTOM IMPOrpPaMMBbI
“TTone-91”, pa3paboTaHHO paHbIle B HaleM eHTpe. OHa
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TpeTyCMOTpeHa Jy1s IEPCOHAIBHBIX KOMITbIOTEPOB THIa IBM
PC u paboraer B onepanronnoii cucteme Windows [1,2].

W3yuanu BIusHUE XPOHUYECKOTO BO3ACHCTBUS IIEKTPO-
MAarHUTHOTO TOJIsl CETEBOM YacTOTHI Ha KPBIC MPHU Mpe-
PBIBUCTOM WJIN HenpepsiBUCTOM Bo3zaeiicTeun DMII. I1o-
CKOJIbKY B HAIIIUX OTBITax ObLI0 3apMKCHPOBAHO MOBBI-
LIEHUE YMOIMOHATBHOCTH, TO MBI PEIIUIN U3YUYUTh UX
MOBeICHUE METOIOM “OTKphITOrO mosist” [9,10].

Tabnuya 1. Xponuueckoe gosoeticmeue IMIT

MEJUIJUHCKNE HOBOCTH I'PY3UN
LSISHNZILM LSFIRNGO6(M) OSLEI6N)

PesyabTaTsl M ux 00cy:xkaenue. CpaBHEHHE TOBEICHUS
KpBIC B “OTKPBITOM I0JI€” ITOKA3aj10, 4YTO B IBUTATEIbHOMN
AKTUBHOCTH 3HAYUTEIILHOE PA3TUYNE OTMEUAETCS IPH BBI-
X0Jie U3 IeHTpaibHoro kpyra. Kpeicsl B rpymnmel, koTo-
pBle UCTIBIThIBANM 3-uyacoBoe Bo3aeiicTaue OMII ¢ un-
TEHCHUBHOCTHIO 3,6 mT, mouTH B 5 pa3 no3iHee BBIXOAWIN
13 HEHTPAJIBHOTO KPyTra, 4eM KPBICHI KOHTPOJIBHOH (A)
rpynnst. Pa3nuuue nokasareiei cTaTUCTUYECKH JOCTO-
BepHO (p<0,05, Tabmuma 1).

cemesoll wacmomaol HA KpblC npu npepvleucmom u

Henpepwleucmom e2o eozoeticmseuu. Cpasrnenue nogedenus Kpuic 8 “omxpuvimom noie’”

Ynci1o mepecedenmbIx Bpems# BbIxoaa us3 YaeanHoe Bpemst
Kprichl [ LHEHTPAJILHOI0 Kpyra TPaHCJIOKALMH 32 IIePHOJ
MaHekKa VISl TeCTHPOBAHUS TecTupoBaHus %
42,48+0,06 1,9+0,03 0,1140,02
A rpynna P..5<0,001 P2<0,001 P..5<0,001
P..<0,001 P..<0,001 P.<0,01
B rpynmna 25,26+0,14 9,4+0,03 0,510,006
12,74+0,06 4,06+0,05 0,21+0,004
C rpynmna P5<0,001 Pb<0,001 P5<0,001

UYro kacaercst KpbIc C Tpymbl, TO C TOUKH 3pEHUSI BpDEMEHU
BBIXO/Ia U3 IEHTPAJIBHOTO KPYTa, OHU TAKKE 3HAUMTEILHO
OTJIMYAITICE OT KPBIC KOHTpOoNbHOM rpymis! (p<0,001). Cra-
THCTHYECKHU JOCTOBEPHOE PA3ININE OTMEUACTCS M BO Bpe-
MeHH BbIXoJa Kpbic B u C rpymm n3 eHTpaabHOro Kpyra
(p<0,01). KpbICHI 3THX TpyIIT 3HAYUTEIFHO OTIINIAINCE IPYT
OT JIpyTra 1 10 KOJIMYECTBY TpaHcnoKaryil. KomraecTso TpaHc-

JIOKaIiA y KpBIC HembITyeMbIX Tpym (B u C) ctatuctudec-
KI JIOCTOBEPHO COKPAIIEHO IO CPABHEHUIO € 0COOSIMHU KOH-
TponsHO#i (A) rpymmsl (p<0,001). MHTEpecHBIC pe3yasTaThl
3a()MKCUPOBAHBI HAMU W TI0 OPHEHTAI[IOHHO-HMCCIIEI0BA-
TEJILCKOM aKTUBHOCTH KpbIC. [ 10 cpaBHEHMIO € KpbICaMH KOH-
TPONBHOHU (A) TPYIIIBI YHUCIIO BEPTUKATFHBIX BCTABAaHUH B
rpymme B yBemraeno moutu B 1,5 pasza (p<0,001, rabmuma 2).

Tabnuya 2. Xponuueckoe gosoeticmsue IMII cemegoii uacmomol Ha IMOYUOHATLHYIO AKMUBHOCHIb KPbIC
npU NPepwuisUCMOM U HenpepbisUcmom e2o sozoeticmeuu. Cpasnenue nosedenus Kpuic 6 “omkpuimom nojie”

Kpbichl

KoJsinyecTBO 60.110COB U yPUHAILIUH

A rpynna

3,0+0,03
pa—b>095
Pac<0,001

3,8+0,03

0,8+0,05
Pre<0,001

AHaJIOTUYHOE SIBIICHUE, XOTSI CTATHCTHYECKH HEIOCTOBEPHOE,
3auxcupoBano B C rpyrie, (p>0,5). CTaTHCTHYeCKH TOCTOBEp-
HOE Pa3JINyKe BBISBICHO MEX/TY KOITMYECTBOM BEPTUKAIBHBIX
BcTaBaHuil y kpbic B 1 C rpymm. Y kpbic B rpynmsl 3ToT nokasa-
TeIh ObLT O0JTee BBICOK, ueM Y Kpbic C rpyrmbl (p<0,001). M3yde-
HHE CTEPEOTUITHON aKTUBHOCTH KPBIC BBISIBUIIO KOJIMYECTBO TPY-
MHHIOB B 2,2 pa3a 6onblite y kpbic B u C rpymm, ueM KoHT-
pobHOI (A) rpyrmbl. [Tokazarens cTaTucTHIeCKon 10CTOBEp-
HOCTH pa3HOCTH B 000uX citydasix coctapui p<0,001. CpaBHerue
rioBefieHus Kpbic B 1 C rpyri nokasaso, 4To 1o KOJIM4eCTBy
TPYMUHTOB OHH MOYTH HE OTIIMYAIIUCH IpyT OoT Apyra (p>0,5).

3HAYHUTETBHOE pa3TnyKe 3aQUKCHPOBAHO B SMOIIMOHATIBHON

AKTUBHOCTH KPBIC. Y KPBIC B IpyTIITbI KOMHYECTBO OOIFOCOB
ypuHaiui Obuto ouTy B 4,5 pas oosbie, yeM y ocodeit C
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rpymnsl (p<0,001), a B moBeaeHnu kpsic A u B rpymm 3Haun-
TEJILHOTO PazINyms He 3a()MKCHPOBAHO, XOTS y KpbIC B rpym-
TIBI KOJTMYECTBO OOJTIOCOB OBIIIO HECKOJIBKO OBBIIICHO, O/THA-
KO 9TO pa3iIM4Me CTAaTHCTUYCCKH ObLIO HEZI0CTOBEPHO (p>0,5).
3HaUMTENHHO OTIIMYAIoCch noBeaeHue kpoic A u C rpymm. Y
JKMBOTHBIX C YIB! KOJIMYECTBO OOITIOCOB M ypUHALHH OBLITO
3HaunTenbHO MeHbIne (p<0,001).

Takum 00pa3oM, Ha OCHOBAHUH MTOJTyYCHHBIX JTaHHBIX CJIC-
JIyeT 3aKIIIOUNTh, YTO KPBICHI, KOTOPBIE HAXOAATCS MO TIpe-
pPBIBUCTBIM Bo3zeiicTBueM DMII, omnnuaioTcs BBICOKOM
9SMOIMOHATBHOCTBIO, MMPOSIBIISIOIICHCS B YBEIIMICHUN 00-
JIIOCOB M ypUHAIIUN, YKCIIa TPYMUHTOB U TTOBBIIIEHUH KO-
JIMYECTBA TPaHCIOKaLUi. Yka3aHHOE B OIPE/IeNICHHOM Mepe
CKa3bIBaeTCs HA TUITOTAIaMO-TUIIO(U3APHOI CHCTEME.
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SUMMARY

INFLUENCE OF THE CHRONIC EXPOSURE TO NET-
WORK FREQUENCY ELECTROMAGNETIC FIELD ON
RATS UNDER INTERRUPTED AND CONTINUOUS AC-
TION OF EMF

Tamasidze A.

Research Institute of Radiobiology and Radiation Ecology, Thili-
si, Georgia

The aim of the study was the investigation of chronic exposure
to network frequency electromagnetic field in the rats under
interrupted or continuous action of electric magnetic field. We
were studying their behavior by the method of “open field”.

© GMN

Comparison of behavior of rats in the “open field” has shown
that the significant difference in the emotional activity of rats
was stated. The number of boluses and urination in rats of B
group is 4,5 times more than in the individuals of C group
(p<0,001), but the significant difference between the rats of
control A and B groups has not been stated. Although, the num-
ber of boluses in the rats of B group was a little raised, this raise
was not statistically significant (p<0,5). The rats of control A
and C groups significantly distinguished from one another. The
number of boluses and urination in the animals of C group was
significantly lower (p<0,001).

In that way, the rats which were under the discontinuous action
of electromagnetic field were distinguished by high emotionali-
ty, which occur by increase of boluses and urination, the high
number grooming behavior and increase of the number of trans-
location, that influences the functioning of hypothalamohypo-
physial system.

Key words: electromagnetic field, rats, open field.
PE3IOME

BJIMSTHUE SJIEKTPOMATHUTHOI'O I1OJISI CETEBOM
YACTOTBI HA KPbBIC TP NIPEPBIBUCTOM UJIU HE-
HPEPBIBUCTOM BO3JIEACTBUU

Tamacunze A.I.

Hayunwiii yenmp paouobuonozuu u paouayuoHHou 3K010-
euu, I'pysus

Wzyuanoce BaustHUE 3nekTpoMarauTHoro nois (OMII) cere-
BOM YaCTOTHI Ha KPBIC TIPH €TI0 TPEPHIBUCTOM MIIH HETIPEPHIBHC-
TOM Bo3aelcTBIU. HaMu n3y4anocs moBeAeHUE KPBIC B “OTKPBI-
ToM mosie”. CpaBHEHHE TIOBEJCHUS KPBIC B “OTKPBITOM IoJe”
MOKAa3aJI0, YTO 3HAUNUTEIHHOE pa3Inyre ObLI0 3a()UKCUPOBAHO B
SMOILIMOHAIBHON aKTUBHOCTH KpbIC. Y KpbIC B rpynmnsl konnye-
CTBO OOJIOCOB M YPHHAIMIA OBLIIO OYTH B 4,5 pasa Gomble, yem
y ocobeii C rpynmsl (p<0,001), XOTS 3HAYUTETHHOTO Pa3IHYHs
B IIOBEJCHUH KPBIC KOHTPOIBHOH A 1 B rpynm He BeIABICHO. Y
KpbIC B rpynmsr koandecTBO 60II0COB OBIIO HECKOIBKO TTOBBI-
IIEHO, OIHAKO 3TO Pa3lIWYHe CTATHCTUYECKH HEJOCTOBEPHO
(p>0,5). 3HaUUTENBHO OTAUYATIHCH APYT OT APyra KPHICH KOH-
TponbHO A n C rpynm. Y kuBOTHBIX C TpYMITEI KOJINYECTBO
0O0IIOCOB M ypHHAIHMH ObUT0 3HaUUTENbHO MeHbIIe (p<0,001).

TakuM 00pa3oM, KPBICHI, KOTOPbIE HAXOISATCS MO MPEPBIBUC-
ThIM BozaericTBueM DMII, oTIM4YaroTCst BBICOKOH SMOIIMOHAb-
HOCTBIO, YTO TPOSIBIISICTCS B YBEIMYCHHH OONIOCOB M ypHHA-
Ui, B OONIBIIEM YHCIIEe TPYMHHTOB U OBBIIIEHHOM KOJTMYECTBE
TpaHCJIOKALMi, YTO B OIPEEIEHHON Mepe CKa3bIBA€TCs Ha I'U-
MoTaaMo-rHIo(U3apHOH CHCTEME.

Peyenzenm: 0.6.1., npop. b.C. I'veyweunu
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Hayunas nybauxayus

BBISIBJIEHUE POJIM OKCHUJA A30TA B ITATOI'EHE3E
I'MIIOTUPEO3A B OKCIIEPUMEHTE

Kynpeunmsuian T.M., llanasa K.H., Canukunze T.B., Merpesesu /1.C.

Tounucckuii 2ocyoapcmeenuviil MeOUYUHCKULL YHUSepcumem

TupeoniHbIe TOPMOHBI OKA3bIBAIOT 3HAYUTEIBHOE BO3/IEH-
CTBHE Ha MHTEHCHBHOCTh OKHUCIIUTEIBHOTO METab0JIN3Ma.
OnHaKo, KaKUM ITyTEeM TUPEOUHBIE TOPMOHBI PETYIIHPY-
0T UHTEHCUBHOCTH METa00JIN3Ma, /10 CHX 0P HE BBIsICHE-
HO. I3BecTHO, 4TO B MEXaHU3MaX KJIETOYHOI CUTHATBHON
CUCTEMBI BaXKHAS POJIb PUHAICKUT OKcuay azota (NO).
NO perynupyeT SKCIPeCcCUI0 U TPAHCKPHUIIIUIO T€HOB, aK-
TUBHOCTb 3JIEKTPOHHO-TPAHCTIOPTHOM AbIXaTeIbHON eTn
MUTOXOHAPH [3], ”HTEHCUBHOCTH MOMIOLICHNUS KUCIIOPO-
Jla ¥ BHEeproreHesa.

['mnep- 1 rUIOTHPEO3 - TPOTUBOIOJIOKHBIE META0OIHYEC-
KHE COCTOSTHUS, XapaKTepHU3YIOIIHECs, COOTBETCTBEHHO, YBe-
JIMYEHHEM WIT YMEHBIICHHEM yPOBHSI 0a3aJIbHOTO ITOTPe0-
JeHus1 kucsopoa [4]. B uccienoBaHusIX MOCIeJHUX JIET Bce
0OJTBIIIC JAHHBIX CBHICTEIBCTBYIOT O posii NO B THpeou/I3a-
BUCHMOM PeryJIsILIMY OKHCIUTELHOTO MeTadom3ma [ 5,6], a
TAKKE yYaCTHU ITOH MOJIEKYJbI B TIpOIEcCe MO/IABICHNUS
(YHKIIMU THPEOUTHOM Kelie3bl [ 7], 0IHAKO MEXaHU3MBbI 3THX
HapYIICHUH HEJJOCTATOYHO SICHBI. BBIICHEHHE MEXaHU3MOB
yuactyst NO B THpeOU13aBUCHMBIX HAPYILICHUSIX MeTabo-
nr3Ma OyJIeT CII0COOCTBOBATH MOBBIICHHIO () (ESKTUBHOC-
TH JICYCHHST THPEOUHBIX MATOJIOTHI ¥ KOPPEKLIUH Xapak-
TEPHBIX JUIs TUX ITATOJIOTUH HAPYIIEHHH METaboIM3Ma.

[enbto Ha1Iero ucciaeJ0BaHUS SIBUJIOCH YCTAHOBIICHHE U3-
MeHeHui copeprkanns NO B TKaHsIX (TIe4eHH 1 MHOKap/ie)
1 KPOBH MO/IBEPIHYTHIX TUPEOHIIKTOMUHU KPBIC U BO3MOXK-
HOCTH €ro KOppeKIUH. J[71s1 5TOro Mbl HCIOIB30BAJIH MIpe-
napaT pacTUTEJIbHOTO MPOUCXOXKACHUS OTUTOKPUH T
(B KOMOMHAIIMHU C THPOKCHHOM ), XapaKTePH3yFOIHICS aH-
THOKCHUIAHTHBIMH CBOMCTBAMHU.

MatepuaJ ¥ MeTO/Ibl. DKCIIEPUMEHTHI TPOBOAUIINCH Ha
71a00PaTOPHBIX OCIIBIX KPhICaX-caMIlax moposl Wistar Mac-
coil Tena, B cpenneM, 230 1. C 1enpio MOAeTUPOBAHMS TH-
MOTHPEO03a )KUBOTHBIM ITPOBOIUIIN MOTHYIO THPEOUIIKTO-
MHUIO B yCJIOBUsX o0ieit anecte3nn (40 Mr/kr sTamoHan
Hatpusi). Ha 22-0ii geHb nocie THpEOuIKTOMUH KUBOT-
Hble ObUIN pa3zieNeHbl Ha TpH rpynnsl: | rpynna - Tupeoun-
sktomus (12 sxuBoTHBIX), Il rpynna — TupeondaeKToMus u
BBeJieHHe L-TupokcuHa, HadrHas ¢ 22-1o JTHs I0CNIe TUPEOU I-
SKTOMHMHM B TeucHue 22-X nHel B go3¢e 0,8 MKTI Ha KI' MACChI
tena (6 )KMBOTHBIX ), [1] rpymnma — TupeonsnexToMust 1 BBe-
nenue L-tupokcuna 0,8 MKT Ha KT Macchl Tefna + OJTMTOKPUH
T 0,25 mi/kr Maccel Teaa, HauuHas ¢ 22-T0 JHS Mocle
THUPEOMPKTOMHH B TeUeHHUE 22-X JTHEH (6 )KUBOTHBIX). bblia
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BhlJIesieHa [V KOHTpobHAS TPyIIIa, KOTOPYIO COCTaBHIN
WHTaKTHBIC )KMBOTHBIE (6 )KMBOTHBIX). Ha 22-0i1 u 44-p1ii
JICHB 110CJIE THPEOUIPKTOMUH )KUBOTHBIX 3a0MBaJIN JIeKa-
MUTalMeH, B yCIIOBUsIX 00m1el anecte3n (40 Mr/kr sTamo-
HaJl HaTpHs1). Y )KUBOTHBIX 3a0MpaICh KPOBb, IEYEHb U
MHUOKap/I JUIsl UCCIIeIoBaHus TUpeonHoro ctaryca (f13,
fT4), THTEHCUBHOCTH OKHCITUTEIBHOTO METa00JIM3Ma B TKa-
HSIX U coziepkanusi ceoboHoro NO.

OKHUCITUTEIBHBIA METa00JIN3M TKaHEH UCCIIeJ0BAH C TI0-
MOII[BI0 METO/A 3IEKTPOHHO-ITapaMarHUTHOTO PEe30HaHCa
(OI1P) na pagnocnexrpomerpe P3-1307 (Poccus), onepu-
pyoIIero B 00JIaCTH CBEPXBBICOKOM yacToThl 9,77 GHz ¢
MoayssinnoHHo# yacroroi 50 kHz. Cnexrpsr OI1P Tkaneit
PETHCTPUPOBAITUCH ITPH TEMITEPATYPE XKHUIKOTO a30Ta M 3Ha-
YeHUU MUKPOBOJIHOBOM MommHocTu 50 MBT [12].

C nenblo onpe/ieneHus cosepxkanust cBoooaHoro NO B KpoBH
1 TKAHSIX )KMBOTHBIX MCIIOJIB30BAJIN CITMH-JIOBYIIKY U THILIH-
trokapbamar Hatpust (DETC, Sigma). DETC BBO#MIIN BHYT-
pubpromHHO B 103¢ 500 Mr/Kr coBMecTHO ¢ Fe?*-rurparom
(50 MrFeSO,+ 6H,O+ 250 Mr uTpaTa HaTpHs) Ha KI' Macchl
skuBOTHOTO [ 1]. JKUBOTHBIX 3a0uBaITH cirycTst 30 MUHYT MOCTIC
BBezienust criH-MeTkH. Criekrpbt DITP komruiekcoB NO-Fe?*-
(DETC), peructprpoBaiy Mpy TEMIIEPATYPE KHJIKOTO a30Ta U
3HaYEHUN MUKPOBOJTHOBOM MotiHOCTH 20 MBT [ 1].

C nenbio onpeesieHus COAeP KaHUs IEPOKCUIIPATUKAIOB
(LOO.) B KpoBH >KMBOTHBIX UCIIOJIb30BATN CIIMH-TOBYIIIKY
o-ennnl-tert-Oyrunantpon (PBN, Sigma). PBN BBOAMIN
BHYTpHOpIomMHHO B 03¢ 1 Mt (150 MM/ PBN B 25 MM/n
tpuc-HCl 6ydepe - pH 7,4), 3a 10 MEHYT 710 yMEPIIBICHUS
skuBOTHBIX. Criektpsl D[P LOO. peructpupopanucs npu
KOMHATHOW TeMIepaType U 3Ha4YeHUM MHKPOBOIHOBOI
motaoctd 20 MBT [10]. B Tabnune 1 mpuBeaeHs! faHHbBIE
00 M3MEHEHHH TapaMarHUTHBIX IEHTPOB B MUOKap/Ie U T1e-
YEeHHU KPBIC NTOCIIE THPEOUIIKTOMUH.

Kax crentyeT u3 JaHHBIX, TPUBE/ICHHBIX B TAOJIUIIE, CITYCTSI
22 1Hs IOCIE THPEOUIPKTOMHH COJIEpIKaHHE CBOOOTHOTO
NO B TkaHH MHOKapja U Me4eHu Bo3pacTtaeT Ha 33% u
43,3%, coorBeTcTBeHHO. OJTHOBpEMEHHO B criekTpe JI1P
TKaHHW ¥ MHOKap/la pErHCTPUPOBAINCH HHTEHCHBHBIE DI TP
CHUTHAJIBl HUTPO3MIBHBIX KOMIUIEKCOB HET€MOBOT'0 JKeJIe3a
(FeSNO, g=2,03). DTu 1aHHBIC CBUJICTCIILCTBYIOT 00 MH-
teHcudukanuu oopazosanus NO Kak B [IEYSHH, TAK U MUAO-
KapJie KPbIC C TUIIOTUPEO30M.
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Tabnuya 1 Hzmenenue napamacnummuix yeHmMpo8 Muokapoa u ne4eHu Kpblc

I'pynnbl ;KUBOTHBIX LOO gigl\(lg gSZ?)l
4,0+0,6 16,9+0,7
1) 22-oii nenb n=6 P1.3<0,02 5,9+0,6 p13<0,05
TupeonpKTOMUSL p?;ﬁ{?g 1 pl1 6422[’8 (?51
2) 44-p1it neHb n=6 P23<0,02 6,0+0,8 p23>0,1
- P24<0,001 P24<0,001
o . _ 2,0+0,4 14,4+0,7
% 3) TupeonmpKTOMuUS+ L-THpOKCcHH (44-B1ii 1eHB) N=06 15.4<0,05 - p3.4<0,01
S | 4) tupeonpKTOMHUS+ L-THpOKCHH + )
+onurokpuH T (44-b1if neHp) n=6 0,8+0,3 12,320.6
12,7+0,8
p5.1<0,01
5) UnTakTHas n=6 - - p52<0,01
ps3>0,1
p5—4>091
4,0+0,6 17,2+0,6
1) 22-0i1 nen» n=6 p13>0,1 5,9+0,6 P13<0,05
TupeongdKTOMUS p1-4<0,001 P14<0,001
. 3,7£0,5 17,0+0,5
- = b b j: b b
2) 44-p1it neHb n=6 140,01 5,5+0,5 P24<0,001
. _ 2,8,0+0,4 15,0+0,6
E 3) TupeonmpKTOMUS+ L-THpOKCcHH (44-BIii 1eHB) N=06 13.4<0,01 - p3.4<0,01
o ﬁ):;plpeOHmKTOMI/m-l- L-tupokcun +omurokpus T (44-b1if neHb) 0,840.3 ) 12,340.6
12,0+0,6
ps.1<0,001
HWnTtakTHAg n=6 - - P52<0,001
ps.3>0,01
p5—4>091

Franco M.C. [6], # cOaBTOpHI TOKA3aJH, YTO B YCIOBHAX
THIIOTHPEO3A B TETIATONUTAX HAOIIOIACTCSI SKCIIPECCHS HeM-
ponanpHO# NO-cuaTa361 (NNOS), KOTOpas BIOCICACTBHA
CEJIEKTUBHO TPAHCIIOLMPYETCS] B MUTOXOH/IPHH, BCIICACTBUC
yero yBenuuauBaetcs cuHTe3 NO B MUTOXOH/IPHSIX, UTO CIIO-
coOCTBYET HUTPHPOBAHHIO THPO3HHOBBIX OCTATKOB OCIIKOB
I kommuekca apIXaTeabHOM LN MUTOXOHAPUN U CHUXKE-
HUIO €TO aKTUBHOCTH. ABTOPBI OTMEYAIOT, YTO B YCIIOBHAX
WHBEKUUNA L-TUpOKCHHA MpeNoTBpaLIaeTCs TPAHCIOPT
nNOS B MuTtoxoHIpusx, nNOS JoKann3yercs B IIATO30I1e,
CHIDKAETCS] YPOBEHb HUTPUPOBAHNS MUTOXOHAPHH U TI0-
BPEKACHUS | MUTOXOHIPHATBHOTO KOMITIEKca. ABTOPHI
MIPUXOAAT K 3aKITIOYECHHUIO, YTO TIPOCTPAHCTBEHHOE Iepe-
memienue nNOS B METOXOHIPUH UTPAET POJIb CUTHAIEHO-
r0 3¢ eKTopa THPCOUTHBIX TOPMOHOB U THUTTOTHPEOHTHO-
ro ¢peroruna [6]. O6 aktuBaruu nNOS B METOXOHIPHSIX
TICYCHH M CKEJIETHBIX MBIIIII B YCJIOBHUSIX THIIOTHPEO03a yIIO-
MUHAJIOCH U B O0JIee paHHUX HccinenoBanmsx [11].

B TkaHsX MHOKapa ¥ MEYSHH Y KUBOTHBIX (Tabmuma 1)

Ha6J'IIO,Z[aJ'IOCL TTOABJICHUE JIMTIOTIEPOKCHUIOB ITO CPABHEHUIO
C UHTAKTHBIMHA )KUBOTHBIMH, 9YTO CBUACTEIBCTBYECT 00 uH-

© GMN

TeHcH(UKAIMY epeKUcHOTo okucieHus ununos (I1OJT).
[Iprnmenenne TUpoKCcHHA Ha (pOHE THPEOUIPKTOMUU HE-
3HAUYUTETBHO CHIKaeT mHTeHcnBHOCTH [10J1, oHaK0 mpH-
MEHEHHE THPOKCHHA B KOMOWHAITHH C OJIMTOKPHHOM T cO-
MIPOBOKAACTCS HANOOIbIIIeH 3(h(hEeKTHBHOCTHIO.

Kax y>xe oTMevanoch BhIIIe, OBBILEHHAs PO IyKius NO
B MUTOXOHJPHSX IPH TUIIOTHPEO3e 00yCIaBINBaeT HAT-
poswmpoBanue FeS-11eHTpoB THPO3HHOBBIX OCTATKOB OeII-
KOB | KOMITIIeKca CONPSKEHHS, YTO, B CBOIO OYePe/ib, BBI-
3bIBAET CHHKCHUE HHTCHCUBHOCTH IOTPEOICHUS KHCIIO-
pola, HapyIIeHHe IIEKTPOHHOT0 TPAHCIIOPTa U CII0c00-
CTBYET yTEUKe IEKTPOHOB Ha MOJICKYIISPHBIA KHCIIOPOA
¢ o0pa3oBaHHEM BBICOKOAKTHBHBIX (POPM KHCIOpOIAA U
MIePOKCHHUTPHTA. VI30BITOYHOE KOJIMUECTBO PEAKTHBHBIX
(hopm a3oTa U KUCIOPOIa CIIOCOOCTBYET HHTCHCH (pHKa-
UM TIPOLECCOB CBOOOTHOPAANKAIBHOTO OKHCIICHHS B
TKaHX, THAHAINH LETTHBIX PEaKIHi IepeKHCHOT0 OKHC-
JICHUS JTUMHI0B, OKUCICHUIO MEMOpaHHBIX (pocomumu-
JIOB ¥ JICCTPYKIHMHU KJIETOK. B Tabmuie 2 npencTaBieHbl
WU3MEHEHUS COJIepKaHus OKCU/IA a30Ta B KPOBH KPBIC ITOC-
JIe THPEOHIIKTOMHH.
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Tabnuya 2. Codepacanue NO 6 Kposu Kpblc nociie mupeouodIKmomuu

I'pynnel ;KUBOTHBIX

NO

1) 22-0i1 nens n=6

10,0+0,5
p13<0,001
p1_4<0,001

TUPCOUAIKTOMUS

2) 44-p1it neHb n=6

10,50+0,4
p2-3>0,1
P24<0,01

3) TupeonmdkTOMuUsA+ L-TupokcuH (44-p1ii AeHB) N=06

13,0+0,6
P34<0,01

4) Tupeonmpkromus+ L-tupokcuH +onurokpuH (44-s1if 1eHp) n=6

14,5+0,5

5) naTaKTHAs N=6

16,6+0,4
ps1<0,02
P5-2<0,001
p5_3<0,001
Ps-4>0,05

Kak cienyer U3 TaHHBIX TaOJTHIIBI, JUHAMUKA U3MCHEHUS
COJICpKaHMs TapaMarHUTHBIX IIEHTPOB B KPOBU JKUBOT-
HBIX HECKOJIBKO OTJIMYACTCS OT TAKOBOW B TKAHSX (TICUCHU
1 MUOKap/e): Mocjie THPEOUIDKTOMHHU CO/Iep>KaHNe CBO-
0OHOTO OKCH/Ia B KPOBH KHBOTHBIX PE3KO YMCHBIIIACTCS
(12 40%). ITo-BuIMOMY, OTHON U3 IPUUYUH BBISBICHHO-
0 HAMH YMEHBIIIEHUSI COAEPIKAHMS OKCUA a30Ta B KPO-
BH KPBIC 00YCJIOBIICHO €0 OKUCIUTEIBHON TpaHchopma-
1Mel B IEpOKCUHUTPUT M aKTUBAIIUEH CBOOOIHOpaNKAITb-
HOT'O OKHCJICHUS.

Vlcxo/1s1 U3 BBILIECKA3aHHOTO, CIICIYET 3aKITFOUHTh, YTO [UTH-
tenbHast NO-3aBucHMast MOAU(DHUKAIINS OKUCITUTETBHOTO
MeTabor3Ma IPH THIIOTHPEO03€ CIIOCOOCTBYET PA3BUTHIO
OKHCITUTENIFHOTO CTPECcca B OpraHu3Me, KOTOPHIil B CBOO
ouepesib SBIAETCS NPUUNHON CHUYKEHUSI aKTHBHOCTH CO-
JIepIKaHust OKCHJIA a30Ta B KPOBH ¥ Hapyiierus NO-3aBu-
CHMO pETyIISIIUHI PEAKTUBHOCTH KPOBEHOCHBIX COCY/IOB.
B CBs3U ¢ 9TUM TIPH JICYSHUH OCIIOKHEHUI THITOTUPEO03a
1esiecoo0pasHo, HApsAy ¢ TOPMOHABHBIMHU CPEICTBAMM,
MPUMEHEHHUE TPENAPATOB C AHTUOKCHIAHTHOU aKTUBHOCTBIO.

Kak cienyer u3 pe3yiabTaroB HaIIEro SKCIIEPUMEHTa, Ha
(oHe JIeueHNs SKCIIEPUMEHTANILHOTO I'HIToTHpeo3a L-Tu-
POKCHHOM B IT€YE€HH 1 MUOKap/Ie KPBIC CO/IEPIKAHUE OKCH-
Jla a30Ta yMEHBIIIAETCSI, YTO COIPOBOIKAACTCS OHIKEHHU-
€M YPOBHS OKHCJIMTEIILHOTO CTpEcca B OpraHu3Me U Mpo-
LIECCOB JIMITOTIEPOKCHIAIIMH B TKaHSX (O Ye€M CBUAETEIb-
CTBYeT yMeHbleHue nHreHcuBHocTH DI 1P curnana cnimu-
Me4YeHHOT 0 Jumonepokcuaa). Ha ¢pone newenus runoru-
peosa L-TUpOKCHHOM cojiep)KaHue CBOOOJHOTO OKCHJA
a3oTa B KpoBH yBennuuBaeTcs Ha 30%.

B rpymirie, r/1ie ®KUBOTHBIM COBMECTHO € L-THPOKCHHOM OJ1-
HOBPEMEHHO BBOJIMIIM Npenapat oaurokput T, obnamato-
U aHTHOKCUIAHTHON aKTUBHOCTHIO [2], HaOMromaeTcs
BOCCTaHOBJICHHE MTOKA3aTeJIeil OKUCIUTEIBHOTO METa0o-
JU3Ma U COJICPIKAHUSI OKCH/IA a30Ta B TKAHIX U KPOBH TI0-
YTH 10 KOHTPOJIBHOTO YPOBHSI.
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Takum 00pa3om, U3 aHATH3a PE3YJIBTATOB HAIITUX UCCIICIO0-
BaHUI U TAHHBIX JTUTEPATYPHI CIEAYET, UYTO B PETYIAINU
peIoKCc-roMeocTasa Mpu ruMoTUPE03€e BaxKHas PoJib MPH-
HamiexxuT NO-3aBHCUMOM CUTHAJILHOM CUCTEME; HeaIeK-
BatHas akTuBalusi NO-CUHTa3bI SIBISETCS MPUUMHON UH-
TEHCU(DUKAIIUN OKHCIUTCIBHOIO CTPECcCca B OpPraHU3ME;
Pa3BUTHE OKHCIUTEIBLHOIO CTPECcca CIIOCOOCTBYET OKHC-
JIUTENLHOM JIerpajialiiy Ba30aKTUBHOTO OKCH/IA a30Ta, Ha-
PYILIEHUIO PEaKTUBHOCTH KPOBEHOCHBIX COCY/IOB, U3MEHE-
HUIO KPOBO- ¥ KUCJIOPOIOCHA0KCHHUS TKAHEH, YTO B CBOIO
ouepe/b 00eCIeYNBACT AATbHEUIIICE HAPYIIICHUE OKUCITH-
TEJIBHOTO METa00IM3Ma U Pa3BUTUE HEOOPATUMBIX H3ME-
HeHui B TKaHsaX. Ha ocHOBaHMM pe3ynbTaToB MPOBEACHHO-
r0 HAMH HCCJICIOBaHMS CYUTACM IEIeCO00Pa3HBIM MPU
TUIIOTHPEO3€e, HAPSAY CO crennu(puIeCcKoil TOpMOHATEHON
Tepanuei, MPUMEHATh (hapMaKoIpenaparbl ¢ aHTHOKCH-
JTAaHTHOM aKTUBHOCTEBIO.

JIMTEPATYPA

1. Tanaran M.E., Kunagze C.B., Banun A.®., I'amarau MLE.,
Kunanze A.®., Peaknys TUHUTPO3HIBHBIX KOMITTIEKCOB HETEMO-
BOTO JKelle3a ¢ JUITHIIUTHOKapOaMaToM B KPOBH aHECTE3UPO-
BaHHBIX KPBIC: €€ CHenu(pHUIecKoe MpOosBIEHNE ea (PU3NKO-XH-
MHYECKOM U (PU3NOTIOTHYECKOM YpOBHsX // bnopusnka. — 1997.
— N 3(42). - C. 687-692.

2. Canukuaze T.B. HekoTopble MeXaHH3MbI HAPYIIECHHS CTEPOH-
JIOTeHE3a B CEMEHHOI JKele3e U CII0CO0bI ero KOPPeKLUH: ABTO-
ped. mucc... n-pa Ouon. Hayk. - 1997.

3. Boczkowski J., Lisbero C., Lanone S., Samb A., Carreras
M.C., Aubier B. A., Poderoso J.J. Endogenous peroxynitrite
mediates mitochondrial dysfunction in ra diaphragm during
endotoxemia // FASEB J. — 1999. - N13. — P. 1637-1647.

4. Goglia F., Moreno M., Lanni A. Action of thyroid hormones
at the cellular level: the mitochondrial targer // EBS Lett. — 1999.
- N452. - P. 115-120.

5. Carreras M., Peralta J, Converso Z., Finocchietto P.V.,
Rebagliati S., Zaninovich A. Modulation of liver mitochondrial
NOS is mplicated in thyroid-dependent regulation of O2 uptake
// Am. J. Physiol. Heart Circ Physiol. — 2001. - N281. — P.
H2282-H2288.



GEORGIAN MEDICAL NEWS
No 11 (140) Hosabps, 2006 200

6. Franco M.C., Arciuch V.G., Peralta J.G., Galli S., Levisman
D., Lopez L.M., Romorini L., Poderoso J.J., Carreras M.C.
Hypothyroid phenotype is contributed by mitochondrial
complex I inactivation due to translocated neuronal nitric-oxide
synthase // J Biol Chem. —2006. — N 281(8). — P. 4779-86.

7. Reimers J.1., Rasmussen A.K., Karlsen A.E., Bjerre U., Liang
H., Morin O., Andersen U., Mandrup-Poulsen T., Burger A.G.,
Feldt-Rasmussen U., Nerup J. Interleukin-1 beta inhibits rat
thyroid cell function in vivo and in vitro by an NO-independent
mechanism and induces hypothyroidism and accelerated
thyroiditis in diabetes-prone BB rats / J Endocrinol. — 1996. —
N 151(1). - P. 147-57

8. Taddei S.,Caraccio N., Virdis A., Dardano A., Versari D.,
Ghiadoni L., Ferrannini E., Salvetti A., Monzani F. Low grade
systemic inflammation causes endothelial dysfunction in
patients with Hashimoto’s thyroiditis // J. Clin. Endocrinol.
Metab. — 2006.

9. Vargas F., Montes R., Sabio J.M., Garcia-Estan J. Role of
nitric oxide in the systemic circulation of conscious hyper-
and hypothyroid rats // Gen Pharmacol. — 1994. — N 25(5). —
P. 887-91.

10. Xia Y., Zweer J.L. Xia Y., Zwier J.L. Direct measurement of
nitric oxide generation from nitric oxide synthase // Proc. Natl.
Acad. Sci. USA. —1997. - N94. — P. 12705-12710.

11. Ueta Y., Levy A., Chowdrey H.S., Lightman S.L.
Hupothalamic nitric oxide synthase gene expression is
regulated by thyroid hormones // Endocrinology. — 1995. -
N136. — P. 4182-4187.

12. IlynatoBa M.K., Puxupesa I'.T., Kyponresa 3.B. DIIP
B paguobuomnoruu. - 1990.

SUMMARY

REVEALING OF THE ROLE OF NO IN THE PATHOGEN-
ESIS OF HYPOTHYROIDISM

Kupreishvili T., Shanava K., Sanikidze T., Metreveli D.
Thilisi State Medical University

There have been studied changes in blood and tissue NO levels
and its correction in rats exposed to thyrectomy. NO levels were
measured by the method of EPR using spin-trap sodium dieth-
yldithiocarbamat. In 22 hours after thyrectomy contents of free
nitric oxide in myocardium and liver tissues increased by 33%
and 43,3% respectively. At the same time, intensive EPR signals
of nitrosyl complexes of non-heme iron (FeSNO, g=2,03) were
registered in EPR spectra of liver and myocardium tissues, at
that free nitric oxide levels in blood of animals significantly de-
creased. In conclusion, NO-dependent signal system plays im-
portant role in the regulation of redox-homeostasis at hypothy-
roidism; long-term inadequate activation of NO synthesis may
cause intensification of body oxidative stress, which in turn
results in oxidative degradation of vasoactive nitric oxide, distur-
bance of blood vessel reactivity, alteration of tissue blood and

© GMN

oxygen supply, that in turn facilitate farther aggravation of oxi-
dative metabolism disorder and the development of irreversible
alterations in tissues.

In case of treatment with L-thyroxin or L-thyroxin + oligocrin
oxidative metabolism markers and content of NO in blood and
tissues normalize, at that oligocrin enhances thyroxin efficacy.
Thus, based on the obtained results of the conducted research
we suggest that application of pharmaceutical preparations with
antioxidant activity along with specific hormonal therapy is
appropriate for treatment of hypothyroidism.

Key words: hypothyroidism, NO, EPR, thyrectomy.
PE3IOME

BBIABJIEHUE POJIN OKCHUJA A30TA B TIATOI'EHE-
3E 'MIIOTUPEO3A B OKCIIEPUMEHTE

Kynpenmsuiau T.M., lllanaBa K.H., Canukuase T.B., Met-
peseau J1.C.

Tounucckuil 2ocyoapcmeentvili MeOUYUHCKUL yHugepcumen

HccnenoBansl cogepxanue okcnaa azota (NO) B TKaHAX (T1ede-
HU 1 MHOKAapJIe) ¥ KPOBHU KPBIC, MOABEPTHYTHIX THPEOUA-IKTO-
MUH, H BO3MOKHOCTH ero kKoppekiuu. Conepxkanue NO ompene-
astmr MetoioM DIIP ¢ ucnonb30BanueM CIMH-METKH TU3 THIIH-
THokap6amat HaTpus. CrycTs 22 qHS OCIe THPEOUA-IKTOMUH
conepxanue cBo0oHoro NO B TKaHH MHOKAp/Aa U IEYESHU BO3-
pactaet Ha 33% u 43,3%, COOTBETCTBEHHO; OJJHOBPEMEHHO B
criektpe DIIP TkaHM 1 MHOKapaa peruCTPUPOBATICH HHTEHCHB-
ueie OIIP curHampl HUTPO3UIBHBIX KOMIUIEKCOB HET€MOBOTO
xkenesa (FeSNO, g=2,03), npu 3ToM coaepkaHre cBOOOTHOTO
OKCHJIa B KPOBH ’KMBOTHBIX PE3KO yMeHbIaeTcs. Creayer 3ak-
JIOYHTh, YTO B PETYISAINN PEIOKC-TOMEOCTa3a IPH THIOTHPEO-
3¢ BaXKHas POJIb NpUHAIESKUT NO-3aBHCUMOI CUTHATBHOMU CHC-
TeMe; AMnTeNbHas HeaaeKkBaTHas akTiBars NO-cuHTa3bl SBIS-
eTcsl MPUIMHON MHTEHCU(HKAINE OKUCIUTENBFHOTO CTpecca B
OpraHu3Me, KOTOPBIH B CBOIO OUEPEb ABISETCS IPUIHHON OKHC-
JIUTENBHOH Aerpaganuu BazoakTuBHOro NO, HapyIIeHHs peak-
THBHOCTH KPOBEHOCHBIX COCYHOB, H3MEHEHNUS KPOBO- U KHCIIO-
ponocHaOXeHMs TKaHe!, 4To, B CBOIO OYepe.lb, 00eCIIeYMBaeT
JanbHeiIee HapyIIeHHe OKUCIUTETbHOTO MeTaboar3Ma 1 pas-
BUTHE HEOOPATUMBIX HI3MEHEHNH B TKAHSX.

B cnyuae neuenus L-tupoxcunom uinu L-TUpOKCUH+OIUTOKPH-
HoM T HaOmoaeTcs BOCCTAaHOBIIEHHE TTOKa3aTeNei OKUCINTENb-
HOro MeTabonu3ma u cogepkanus NO B TKaHSAX U KPOBH, IIPH-
4yeM BTOPOH crtoco0 eueHus okaszaincs 0omee a3 pektuBHbIM. Ha
OCHOBAHUH PE3yNbTaTOB MPOBEJEHHOTO HAMH HCCIEAOBAHUS
CUHTaeM Ie71ecO00pa3HBIM ITPU TUIIOTHPE03E, HApPSy CO CHEIH-
(hudeckoil TOpPMOHATIBHON Tepanueid, IPUMEHATh (apMaKonpe-
TapaTsl C aHTHOKCHIAHTHOW aKTHBHOCTBIO.

Peyensenm: 0.m.n., npogp. H.A. Aumenasa
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MEJUIJUHCKNE HOBOCTH I'PY3UN
LSISHNZILM LSFIRNGO6(M) OSLEI6N)

Hayunas nyboauxayus

OCOBEHHOCTHM MOHHOT'O TPAHCIIOPTA KAJIBLIUSI B ONMYXOJIEBBIX KJIETKAX
B YCJOBUSIX OBJYUEHHUSI HOHU3UPYIOLIEN PATUALIUEN,
MNPUMEHEHUSI XUMHUOMPEIIAPATOB I TOMEONATHYECKHUX CPEJCTB

Muxseranze A.B., Hagapeitmsuim I.I.

Hayunwiti yenmp paduobuonozuu u paouayuoHHol dK0102uu

[poTHBOOITYXONIEBBIE METO/IBI JICYCHYIS IPSTy CMATPHUBAIOT, B
OCHOBHOM, HETIOCPEICTBEHHYIO CBSI3b JIUeOHOTO (pakTopa ¢
OTIPE/IeIICHHBIMH KOMITOHEHTaMH OITyXOJIEBBIX KIeTOK. OTHIM
13 4yBCTBHTEIBHBIX ITOKA3aTeNeH, OTpakatoIHX (GH3HOIIOTH-
YeCKOE COCTOSIHHE KIIETKH B HOPMaJILHOM COCTOSTHUH U B pe-
3yJIBTaTe BO3ICHCTBHS PA3IYHbIX areHTOB, SBIISCTCS BEJIHYH-
Ha TpaHcMeMOpaHHOTO TiepeHoca Na*, K7, Ca®".

IIpu n3yyeHnr HOHHOIO FOMEOCTa3a Oy X0JIEBOM KIETKU
BECbMa BaYKHO M3yUUTh OCOOCHHOCTH KaJIbIINEBOTO TPAHC-
MOpTa, T.K. IMEHHO C THM HOHOM CBSI3aH OJWH U3 OCHOB-
HBIX MOKa3aTesled OMyXoJiell — HapylIeHUEe aJre3UBHBIX
CBOMCTB KJIeTOK [ 1-11].

Vlcxo/1st U3 BBIICH3IIOKEHHOT 0, LISITbIO HCCIICIOBAHUS SIBH-
JIOCh ONPEJEIUTD BIUSHHUE Pa3INYHBIX areHTOB HA HOH-
HBI{ TPAHCIIOPT KaJIbIIMS B OMTyXOJIEBOI KIeTKe (Kapuu-
HOMa DpJuxa).

Matepuast u MeToAAbI. OTIBITHI IPOBOMIIHCE Ha KIIETKaX Kap-
IUHOMBI Dpinxa. B3Beck ¢ KieTkamMu oMeInanach B cIie-
HAJBHYI0 TepMocTaTiHaeckyto kamepy (37°C) ¢ pactso-
pom Punrepa. O6MeH HOHAMH MEXKTy KIIETKAMH H PaCTBO-
pom Punrepa ornpezensiics no N3MEHEHUIO MX KOHIIEHTPa-
LIUH B PACTBOPE B TEUCHHUE ONPEIECICHHBIX TPOMEKYTKOB
BpemeHn: 3, 20, 30, 45, 60 MuryT OT Havyasna onsiTa. Mcce-
JIOBaHWE U3MCHEHUs KOHIIeHTpain Ca’ MpoBOIHIOCH C
TIOMOIIIBIO CENIEKTUBHBIX HIEKTPOJIOB, KOTOPBIE 00eCIen-
Balll HEIIPEPHIBHYIO peTHCTpaIiio noHoB. OOmydeHne
MPOBOAMIIOCH HA PEHTIEHOBCKOM ycTaHoBke PYM-17, Mori-
HOCTB 10361 — 1,8 Gr/muH (Poccus).

B kauecTBe MPOTHBOOIYXOJIEBOT0 MpenapaTa UCIOIb30-
BaJICsl BUHKPUCTHH B HEJIEITIO Pa3, B TeUeHHE 2-X HEeIb B
no3e 0,02 Mr Ha MBIIIb.

B xauecTBe roMeonaTHuecKOTO Ipemnapara OblIa UCTIONb-
30BaHa ctuMynHpoBaHHas Gocdopras kuciora (COK) B
passenernu 1074, V3 Becex pa3BezicHUi OHa SBIISICTCSI HAK-
OOJNBITIM CTUMYIISATOM [6].

Jlnst u3yueHus tpancMeMOpantoro neperoca Ca?* uccie-
JlyeMbl€ KJIETKH Orpy>Kajiu B pacTBop Punrepa. J{i1s cTu-
MYJIHUPOBAHUSI TPAHCTIOPTA KANIBIHSL, KaK ¥ B IPEABITYIIINX
OTBITax 5], yBenMInBa M KOHIIEHTPAIMIO KAJIBIH B pa-
cTBOpE B 5 pa3 (t.e. nemanu ee 10,5 mM).

Pe3yabTaTsl 1 UX 00cyxkneHue. [lomydeHnbIe JaHHBIE 00-
pamaiot Ha ce0st BHUMaHHE CPAaBHUTEIBHO OOJBIINM Ha-
panBaHueM KOHIIEHTPAINH KaJlblus B pacTBope Punre-
pa 0 CPaBHEHMIO C MAJIBIM €TO COAEPKAaHUEM B KJICTKAX.
‘YkazaHHOE, Ha HAII B3I, OOBSCHIETCS TeM (haKTOM, UTO
MATUKPATHOE yBEIMUCHNE KOHIIEHTPAINN KaIbLUs B pa-
CTBOPE CTUMYJIUPYET €T0 BXOJ, B KJIIETKH, CHOCOOCTBYS yCH-
JICHUIO aKTHBHOTO Tparcmopta Ca®t, KOTOphI B TeUeHHE
gaca BEIOpAChIBACTCS B OONBIINX KOTMIECTBAX.

VBennuenue kouneHTparmu Ca>” Bo BHEIIHEH cpejie omy-
XOJIEBBIX KJICTOK B OOJIBIICH CTETIEHH, YeM B HOPMAITbHBIX,
BEIIET K M3MEHEHHUIO B MeMOpaHe KICTKH W CHUKCHHIO
aJITe3WBHBIX CBOMCTB KJIETOK U, HA00OPOT, B CBSI3M C BBIO-
pachIBaHMEM 3HAUNTETBHOTO KommuecTBa Ca’’, anresns-
HbIE CBOMCTBA yBEJINUUBAOTCA. BO3HUKAIOT 1Ba MPOTH-
BOTIOJIOKHBIX MTPOIIECCa: OJIUH CITIOCOOCTBYET CHIKCHHIO
CTETMEeH! KOHTAKTHOCTH OITyXOJIEBBIX KICTOK M JaIbHEH-
IIeMy METacTa3NpPOBAHUIO, a IPYTOil HOCUT perapaTHB-
HBII XapaKTep W HaIpaBIIeH Ha CTAOMIN3AIIHIO AT e3UB-
HBIX CBOMCTB KIJICTOK. Pe3ynbTaTsl 00IydeHns KIETOK OIy-
XOJIM KapIIMHOMBI DpJIrxa IpeAcTaBICHbI B Ta0mmie. Tam
Ke UMEIOTCS JaHHBIC O KalbIIHEBOM TPAHCIIOPTE TOCTIE
MIPUMEHEHHUS BHHKPUCTHHA.

Tabnuya. Codepacanue Ca’* ¢ pacmeope Puneepa 6 pezynromame pasnuunvlx 6IUSHUL HA KIEMKY
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Bpems HHTaKTHOE B pe3yabTate 00/1yuyeHus B 103e Ilocie Bo3aeiicTBUA IlocJie Bo3nelicTBUA HA

onbITa kiaerky 0,1

(MuH.) cocronHue 2 Gr 0,5 Gr 0,1 Gr BHHKPHC- Cq_)llf Gr+CO®K+BuHKpHCTHH

’ > THHA a0

0 10,8+0,29 10,5+0,41 10,5+0,41 10,5+0,41 10,5+0,41 | 10,5+0,2 10,5+0,2

3 11,1+0,31 10,5+0,41 10,5+0,41 10,7+0,38 10,8+0,43 | 10,8+0,2 10,9+0,1

20 11,2+0,33 10,5+0,44 10,6+0,51 11,0+0,24 9,6+0,33 11,2+0,1 11,4+0,1

30 11.3+0,33 10,0+0,45 10,7+0,50 11,3+0,23 9,0+0,24 11.5+0,2 11,620,1

45 11,4+0,40 9,8+0,49 10,8+0,39 12,0+0,19 9,1+0,19 12,3+0,3 12,3%0,1

60 11,6+0,38 9,9+0,39 10,5+0,40 12,4+0,16 9,1+0,17 12,6+0,1 12,06+0,1
p<0,05 p<0,05 p<0,05
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O6nyuenne B 03¢ 0,1 Gr crtocoOCTBYET yCHUIICHHIO TPAHC-
MeMOpPaHHOTO ITepeHOCa HOHOB KaJbLIMsS B OIyXOJEBBIX
KJIETKaX B OTJIM4HeE OT Oosiee BbIcOKHX /103 (2 Gru 0,5 Gr),
IPH KOTOPBIX UIMEET MECTO, HA000POT, €ro MOABICHHUE.

W3 naHHBIX TaOIHIIBI CIICAYET, UTO TAKHE XUMHOIpErnapa-
ThI, KAK BUHKPUCTHH OKa3bIBAIOT HEMIOCPEICTBCHHO YTHE-
TAIOIICE BJIMSHUC HA HOHHBIN TPAHCIIOPT B OITYyXOJICBBIX
KJIETKAX, T.K., TO-BUTUMOMY, MEXaHI3M JICHCTBHS 3TOTO TIpe-
napara CBsi3aH C MeMOpPaHHBIMU MEXaHH3MaMH 1 OHU yTHE-
tarot neperoc Ca*". Bbliiie TOBOPHUIIOCH O TOM, YTO B OITyXO-
JICBBIX KJICTKAX YCHJIMBACTCS TPAaHCMEMOPaHHBIN MEPEHOC
MOHOB BOOOIIIE ¥, 0COOCHHO, HOHOB KAJIBIINS, YTO 00YCIIOB-
JICHO MPOUCXO/ISIIUMU B OITyXOJICBBIX KJIIETKaX OJIHOBPEMCH-
HO JIByMsI IIPOLICCCAMU — HAPYIIICHHEM MEKKJICTOYHBIX CBSI-
3¢i, BRI3BAHHBIX U3MCHCHUSIMH B MEMOpaHaX U BEIOPOCOM
u3 kiaetok Ca?", ciocOOCTBYIONMMHE YCHICHHIO are3HB-
HBIX CBOWCTB 3THX KJICTOK.

Pesynbrarel 0THOBpEMEHHOM MOAAYH, C OJJHON CTOPOHHI,
nonusupytomie paauanuu B go3e 0,1 Gru COK B pazsese-
Huu 107, a ¢ 1pyroit - BAHKPUCTHHA, IPUBEICHBI B TA0H-
ne. M3 Tabnmuiibl ciieayer, 4To HOHU3NPYOLast pauanys B
MaJIbIX 103aX OKa3bIBACT CTUMYJIUPYIOIIEE BIUSIHIE Ha KIICT-
Ky 4epe3 €€ HOHHBIN TPaHCIIOPT.

Hamu nokazano, uto 0,05 Gr Takke OKa3bIBaeT CTUMYIIUPY-
o11ee Bnusinue. Bo3MokHO, B ATHX MaJIbIX J03aX MOHU3U-
pyroImas paanaius oka3bIBacT HE pa3pylIaroliee, a pas-
Ipakarolee NefcTBIE, KOTOPOE MOXKET BOOOIIIE HE TTOBIH-
AT WIN 0Ka3aTh CTUMYJTHPYIOIIEE BIUSIHHUE.

Pe3ynbTaT MpoBeIeHHOTO HCCIIEI0BAHNS TTO3BOJISIET 3aKITIO-
YHUTh, YTO BEJIIMYMHA MOHHOTO TPAHCIOPTA MOABEP)KEHA
BIIMSTHUIO PA3IMIHBIX (JaKTOPOB, OTKPBIBAS TIEPCIICKTHBbI

JUTA pEryIAiy HOHHOT'O TOME0CTa3a KJIETKU B 3aBUCUMOC-
TH OT CUTYyalluu.
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SUMMARY

PECULIARITIES OF ION TRANSPORT OF CALCIUM IN TUMOR CELLS
UNDER CONDITIONS OF IRRADIATION BY IONIZING RADIATION,
CHEMOPREPARATIONS AND HOMEOPATHIC MEANS

Mtskhvetadze A., Nadareishvili G.

Research Center of Radiobiology and Radiation Ecology, Thilisi, Georgia

The goal of given investigation was to reveal an effect of differ-
ent agents on ion transport of Ca?" in tumor cells (Erlich’s carci-
nomas). lonizing radiation, antitumor preparation vinkristin as
well as homeopathic means - stimulated phosphoric acid diluted
at 10 were used. Small doses of radiation (0,05 and 0,1 Gr)
always had a stimulating effect on ion transport even in combi-
nation with vinkristin, which separately always depressed it.
Both separately and in any combination stimulated phosphoric
acid always reinforced transmembrane ion transport. In regard
to Ca*" a hypothesis about its participation in the process of

© GMN

reparation of tumor cell has been suggested. At increasing of
Ca*" concentrations a transmembrane transport of this ion in the
environment increases what induces strengthening of adhesive
properties of the cell. However, it is known that in tumors these
properties are decreased. Apparently, in this case two contrary
processes — strengthening and decrease of adhesive properties
take place pointing to the fact that there appear reparative forc-
es in tumor process.

Key words: lon transport, calcium, tumor cells, irradiation.
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MEJUIJUHCKNE HOBOCTH I'PY3UN
LSISHNZILM LSFIRNGO6(M) OSLEI6N)

PE3IOME

OCOBEHHOCTH HOHHOT'O TPAHCIIOPTA KAJIBIIHS B OITYXOJIEBBIX KJIETKAX
B YCJIOBHSIX OBJIYUYEHHSI HOHU3UPYIOIIEN PATMATIMEN,
MPUMEHEHUSI XUMUOIPEINAPATOB I TOMEOIIATHYECKHX CPEJICTB

Muxgeranse A.B., Hagapeiimsuau I.T.

Hayunwii yenmp paduodbuonocuu u paouayuoHHol 3K0102UU

Ilenpro uccaenoBaHus ABUJIOCH ONPEAEIUTD BIUSHUE Pa3Iuy-
HBIX ar€HTOB Ha HOHHBIN Tpancnopt Ca’ B OMyX0JICBOM KJIeT-
Ke (KapIuHOMEI Dpinxa). B kauecTBe areHTOB HCIIOIb30Ba-
JINCh MOHU3UPYIOLAs pajualus, IPOTUBOOIYX0JIEBbIH Mpe-
rnapart BUHKPUCTHUH, a TAK)KE TOMEOIAaTHUECKOe CPEJCTBO — CTU-
mynupoBanHas hochopHas kucnora (COK) B passenennu 1074
Mansie no3el paguanuu (0,05 u 0,1 Gr) Bcera oka3biBaiu
CTHMYJINpYIOIIee BINsSHIE HAa HOHHBIH TPAHCIIOPT, 1aXe B KOM-
OMHALNU C BUHKPUCTHHOM, KOTOPBIH B OTIEIHHOCTH OKa3bl-
BaJ yruetatouiee Bozneiictsue. COK kak B 0TIeIbHOCTH, TaK
1 B 110001 KOMOMHAIIMHU BCEr/la yCHINBaIa TpaHCMeMOpaH-
HBII TIepeHoc noHOB. B ortHomenuu Ca’*" mouepxuBaercs
BBIIBUHYTAs paHee THIIoTe3a 00 ero y4yacTHH B ITPOLECCEe pe-

Hapanuu OnyxoaeBol KiIeTkH. [Ipy MOBBIIIEHUH KOHIIEHTpa-
uun Ca®* BO BHELIHEH cpe/ie yCHIINBACTCs TPAHCMEMOpaHHbIH
MEPEHOC ITOT0 MOHA, YTO BHI3BIBACT YCHICHHE aATre3MBHBIX
CBOMCTB KJIeTOK. OJTHAKO H3BECTHO, YTO B OIYXOJISIX 9TH CBOIi-
CTBA yMEHbIIAIOTCA. [10-BHIMMOMY, B JAHHOM CITydae UMEIOT
MECTO JIBa IPOTUBOIOJIOXHBIX IIPOLIECCa — YCHIICHHE U YMEHb-
IICHUE aATE€3UBHBIX CBOWCTB, YTO MO3BOJSET CYUTH B OJIb3Y
TOT0, YTO B OIyXOJEBOM IPOLECCe UMEIOT MECTO U penapa-
THUBHBIE CHITBI.

Peyenzenm: unen xopp. AH u deticms. unen
AMH I'pysuu, npog. JI.I. Manaeaose

Hayunas nybauxayus

OCHOBHBIE TEHJAEHIIUY HEOTJIOKHOI XUPYPTMUECKOI MOMOIIH
B AJI’'KAPCKOM AP 3A MMEPHOJ MPOBEJEHUSI PEGOPM
B CUCTEME 3/IPABOOXPAHEHUSI

Kamkaa M.B., llenxaanze ILH.

Pecnybnuxanckasn knunuveckas 6ononuya, 2. bamymu

Pedopma 3npaBooxpaHeHHS SBISCTCS OJHON U3 BaXKHEH-
el cpeay APYTHX, OCYIIECTBISIEMBIX CETOIHS B CTPAHE,
JUTS peaTu3aniy KOTOPOi HEOOXOIMMBI KaK MOJIUTHIECKAs
BOJISI, TAK ¥ IPOBE/ICHNE Psiia MHCTUTYIMOHAIBHBIX H3Me-
HeHui. HeoOXoaum Takke yueT HAeoTOTHIECKIX, CO-
LUAIBHBIX, KyJIETYyPHBIX, HCTOPHUECKUX U 3KOHOMUYECKHUX
(axTopos [9].

B T0 *Xe Bpewmst, orieHnBas pe3yasrar peopM, HE CTOUT
peHeOperaTb e OCHOBHBIM Ha3HAYCHHUEM - KBATTHU(DHUIIH-
POBaHHOW MEUIIMHCKOM TOMOUIBIO, 3aLIUTOM ITpaB Nalu-
€HTa ¥ Bpaya, 9YT0 HEBO3MOXKHO 0€3 M3y4eHHsI 1 aHaJIHn3a
CYIIECTBYIOIIETO MOIOKEHHUSI.

HeHBIO HCCIIEN0BAaHUA ABUIJIOCE ONIPEACIIUTE OCHOBHBIC TECH-

JICHIIMU HEOTJIOKHOM XUPypruiecKoi moMoIu B Aixkap-
ckoit AP B mepmoz mpoBeneHus pedopm.
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Marepuan u MeToabl. Hamu OpLH MCTIONB30BaHbI CTaTHC-
TUYECKUE TaHHBIC, HAKOTUICHHBIC B TIEPHOA peopmsl [ 1-
6], Ha OCHOBE aHaJI3a KOTOPBIX MBI ITOTIBITAIICE TIPEACTa-
BUTB CETOAHSIITHEE TTOJIOKECHUE HEOTIOXKHOH XHUPYprudec-
KoM ciryk0BI B Akapckoit AP, cymectByromue mpo0ire-
Mbl. [IpoBeieHHBIN HaMK aHAJIM3 CTAHET OCHOBOM MX yJay-
HOTO PEIICHUSI.

Pe3yabTaThl 1 ux o06cy:xaenue. KomraectBo O0IBHBIX, ITPO-
ONEPUPOBAHHBIX 110 MOBOJLY OCTPOM KUILIEYHON HEMPOXO-
IIMOCTH (puc. 1), TOKa3BIBACT, YTO TIO CPABHEHUIO C TAHHBI-
mu 1988 roma, B 1996 n 1997 1T. kommaecTBo OOIMBHBIX, TIPO-
OTIepHPOBAHHEIX C ATOH MaTOIOTHEH, BO3pocyo, a B 1998-
1999 rT. He3HAYNTETEHO YMEHBIIIITOCH, B 2000 I. OHO BHOBB
BO3poCIo. B mampHeNIIeM KOITMIeCcTBO OOTBHBIX, TIPOOTIC-
PHPOBAHHBIX 10 YKa3aHHOH MPIYHNHE, yMEHbIaeTcs, a B 2004
T. BHOBb HAMEUaeTCsI TSHICHITNS pe3Koro pocta (puc. 1 n2).
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Puc. 1. Konuuecmeo 601bHbIX, 0NEPUPOBAHHBIX NO NOBO-
0y 0Cmpotl KUWEUHOU HeNnPOXOOUMOCHU 8 Nepeble CYMKU

Ha ToM jxe pucyHKE OTpa)K€HbI MU3MEHEHHS KOJIMYECTBA
JIeTaTbHBIX HCXO/I0B MAIEHTOB, JICYMBIINXCS C TOH XKe Ta-
Tosorueil. CornmacHo JaHHBIM PUCYHKaM, YKa3aHHbIE MO-
Ka3aTesn 4epe3 KaskAble TPH rojia TOCTUTAI0T MHKA C TCH-
JIeHIIMEeN IOCTENEHHOT0 CHIKEeHNs. Hanpumep: ypoBeHb
mika B 1998 romy nocturaer 13-u marmenTos, B 2000 . —9-11,
B2002 1. — 6-11, a B 2004 1. - umcio paBaseTcs 3-M. [Iprumveya-
TENBHO, YTO ITOKa3ares JeTaabHocT B 2003-2004 . 1o-
BOJILHO HH30K.

Ha puc. 2 moxa3zaHo KOJIM4YECTBO NAIIUEHTOB, IO OTHOIIIE-
HUIO K KOTOPBIM HE OBLIO MPUMEHEHO XHPYPTUUECKOE
BMEIIIATEIECTBO B TEUEHHE TIEPBBIX CYTOK. OTpaskeHO Tak-
K€ KOJIMYECTBO JIETAIBHBIX UCXOA0B. B ogHOM ciyuae
YHCIIO MAIINEHTOB IMMOCTOSTHHO PACTET, MTUKA OHO JJOCTH-
raet B 1996 1. (26 ciryuaeB). [TocTeneHHO 3TO YHCIIO yMEHbB-
maetcs, MUK pocTa Habmomaercs B 2004 . ['paduk, oTpa-
JKAFOIIHUH JIETAIbHOCTD, B 3HAYUTEIILHOM CTETIEHH OTIINYa-
eTcsL, ¥ pe3Kuii pocT pukcupyercs B 1998 romy, 3arem pe3ko
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Puc. 3. Konuuecmeennwlil noxasamens 00NbHbIX ¢ OCHI-
PbIM anneHOUuyuUmom

OTcpouka XHPypruuecKoTo BMEIIaTeIhCTBA BCET/Ia YeT-
KO apryMeHTHpOBaHa. B pe3ynerare npoBeaeHNs anmeH-
IDKTOMHH C OTIO3/IaHMEM Ha 24 4. COCTOSTHUE MalleHTa
He yxyamaeTtcs. O0 3TOM CBHIETENBCTBYET B TOT (aKT,
YTO 3a 3TO BpeMs 3a(pUKCHPOBAH JIUIITH OJUH CMEPTEIIb-
HBIA UCXO.
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Puc. 2. Konuuecmso 601bHbIX ONEpUpoBaHHbIX NO NOBO-
0y ocmpoul KuweuHou Henpoxooumocmu cnycms 24 u
om Hauana 3a001e8aHUs

najaeT u OCTaeTCs IMOYTU Ha OAHOM U TOM XK€ YPOBHE.
Takoe rpaduueckoe nzoOpakeHue AaeT HAM BO3MOXK-
HOCTb IIPEINOJIOKUTDH, YTO TAKTHKA, BRIOpAaHHAs IS Jie-
YyeHUs yKa3aHHOM maTtojoruu B Ajxapckoit AP B Teue-
HUE NOCJICHUX JIET, [IPaBUJIbHA.

PaccmoTpeHne manueHToB ¢ OCTPHIM alleHIUIUTOM
(puc. 3) naetT HaM BO3MOKHOCTb YTBEP:KJIaTh, UTO MO CPaB-
HeHuto ¢ 1988 rogom B 1997 rogy ux 4mMciio 3HaUUTEIBHO
CHHU3MIIOCH (B 2,6 pa3a), B 1999 1. 0HO BHOBB BO3pOCIIO,
COXPaHHB TAaKO€ II0JIOXKEHHE B TEYCHUE BCETO MOCIEAYO-
IIET0 NepUoa.

‘YKka3zaHHbIE NAIEHTHI COCTABIISIIM TOT KOHTUHTEHT, MO OT-
HOILIEGHHUIO K KOTOPBIM XMPYPrHU€CKO€ BMEIIATEIbCTBO
OBLIO IPUMEHEHO B TEYEHHE MEPBBIX 24-X 4aCOB C MOMEH-
Ta Hadaa oosie3Hu. Tak, CMepTeNIbHBIN HCXOJ (J1Ba CITydast)
¢ukcupyercst B 2000 r. [TocTerieHHO OH CHUKAETCS U B
2002 . gocturaet vy, kak 1 B 1988, 1996, 1997 rr.
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Puc. 4. Konuuecmeso 6onvhbix ¢ nepgopamusHoil 3601
gicenyoka u 12-nepcmuoil Kumiku

KomnuecTBO GOMBHBIX SI3BEHHOM O0JIE3HBIO KETYAKA U
JIBEHAIIATUIIEPCTHON KUIIKK BOJIHOOOPA3HO MEHSIETCS
(puc. 4). Ouepranus yka3aHHOTO PUCYHKA IPHHIATTHAI-
HO TIOBTOPSIFOT PUCYHOK, OTPaXAIOIIHH N3MEHEHUS KO-
YeCcTBa yMEPIINX MAlMEHTOB, C YUYETOM OJIHOTO HIOAHCA,
3aKJTFOYAIOIIEr0Cs B 3¢PKaIbHOM OTPAKEHHUH TaHHBIX.
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M3BecTHO, 4TO JieueHnEe KPOBOTEUCHUS U3 )KETYT0UHO-KH-
IIEYHOTO TPaKTa MojApa3syMeBaeT KOHCEPBATUBHYIO Tepa-
TMIUIO C CaMOTO e Hauana, 1100 NMpeaonepalnoHHY0 MOo-
roToBKy. [ToaTomy, ecnu cyIiecTByonue CTaTHCTUIEeCKHe
JTAaHHBIC PACCMOTPUM C YKa3aHHOW TOYKH 3peHHUs (pHC. 5),
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MEJUIJUHCKNE HOBOCTH I'PY3UN
LSISHNZILM LSFIRNGO6(M) OSLEI6N)

y Hac Oy/ieT BO3MOXXHOCTh YTBEPK/AaTh, UYTO KOJIUYCCTBO
HE MMPOONEPUPOBAHHBIX MAIMEHTOB HA HAUYaJIbLHOM JTarle
OTYETHOTO Ieprojia ObLIO TOCTATOUHO BEICOKUM. Konmnue-
CTBO Ha3BaHHBIX NanMeHToB K 2002 1. cHu3uiock. Takxke
CIIYYHIIOCH C KOJTMUECTBOM JIETAIBHBIX UCXOJI0B (pHC. 6)
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Puc. 5. Konuuecmeo HeonepuposanHuix O0IbHbIX ¢ 2acm-
PO-0Y00eHATbHBIM KPOBOMEeYeHUeM

[IpencraBneHHbIC TPa(QUKU HATIISIHO MOKA3BIBAIOT, YTO HO-
BBIC TCXHOJIOTUH, BHCJPCHHBIC B JUATHOCTUKY U JICUCHUC
KPOBOTCUYCHUI, TAFOT BO3MOXXHOCTh CBOCBPEMEHHOTO OTIe-
PAIIMOHHOTO BMEIIATEIHCTBA. AHTAIUIHBIC U TEMOCTATH-
YECKHUE CPEJICTBA JOBOJILHO A ek THBHBL. Bee Bhilieckasan-
HOE 00yCJIOBMIIO YJTyUIlIEHHE KauecTBa HHTEHCHBHOTO JIe-
yeHust. 13 pucyHKoB [5,6] cienyer, uTo pa3padoTKa TAKTHKA
PpalOHAIILHOTO JIEYeHHs 00y CIIOBHIIA KaK KOJMYECTBEHHYIO
CTaOMJIM3AIHIO MTAIIMCHTOB C TCHACHIIHH ITOCTEIIEHHOTO PO-

Puc. 6. Cryyau remansnocmu y Heonepupo8anHuix O0b-
HBIX € 2aCmMpOo-0y00eHANbHbIM KPOGOMedeHUeM

CTa, TaK U CBCACHHC JICTAJIbHBIX UCXOA0B Ha HYJIb.

Hackosbko Hallu Cy>KICHUS COOTBETCTBYIOT PEalIbHOCTH,
MOKQXKET CPAaBHUTEIIbHBIN aHAJIH3 KOJIMYCCTRA IPOOIICPHU-
POBaHHBIX MAIMEHTOB U JICTAILHBIX HCX010B. KomnuecTBo
MAIMECHTOB, MPOOTIEPHPOBAHHBIX MO IPUYUHE KPOBOTEYUE-
HUSI M3 KEITYIOYHO-KHUIIICYHOTO TpaKTa (puc. 7), CTaOMIBHO
pacret. PocT Habnronaercst M Ha pUCYHKE, OTPaXKaroIieM
JIETaIBLHOCTH (puc. 8).
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Puc. 7. Konuuecmeso nayuenmos, npoonepupoeannsvblx no
}106‘00)/ KpoeomeveHust U3 OfCEﬂyaOIlHO-KumellHOZO mpaxkma

KonmudaecTBo ymeMIeHHBIX TPRIK (prc. 9) B OTYETHOM
MepHOJIe MTOCTOSHHO MEHAETCs. PHCYHOK MOKa3bIBaeT,
YTO MX YHCIO XOTh U HE3HAYUTENbHO, OJTHAKO, BCE XKe,
JOCTOBEPHO PACTeT.
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Puc. 8. Ilokazamenv nemanvbHocmu nayueHmos, npoone-
PUPOBAHHBIX 2ACMPO-0YOOEHATbHBIM KPOBOMEeYeHUeM

3a nocine{Hre rojibl TSHCHIIHS POCTa HAMEUAETCSI TAKKE B
KOJIMYECTBE JIETAJbHBIX HCXOIOB, U €CJIH ObI HE JIBa MePHO-
nta BpeMeHHoro 3ameuieHns B 1999 1 2001 rr., Habiromancs
OB mocTOSTHHEIH pocT (puc. 10).
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Puc. 9 Hsmenenus KoOuYecmea yYWemMIeHHbIX 2Pl no
200am

Wz rpaduka 11 cnenyer, uro cpenyu GONBHBIX, IIPOOTIEPH-
POBAHHBIX MO UCTEUEHUN 24 YaCOB MOCJIE MOCTAaHOBKHU JTH-
arHo3a, HaMeuaeTcsl TeHICHIINS yMEHbBIIIEHHs], a POCT MPo-
HCXOJUT 3HAYUTENBHO Mo3xke - B 1997 . B 2003-2004 rT. Ha-
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Puc. 11 Konuuecmeo nayuenmog c yuwjemnenHoul 2poiicet,
npoonepuposantbvix nosdice 24-x uacos

[NapannensHO JaHHBIM € YIIEMIICHHBIMH TPBDKaMU HHTEPEC-
HO PacCMOTPETh KOJIMYECTBEHHBIC M3MECHEHUS OaHaIbHOU
TPBDKA. DTO HHTEPECHO, TIOCKOIBKY H3BECTHO, UTO OTIePAITH-
OHHOE JICYEHHE TPBDKH Pa3HOH JTOKATFHOCTH B COBETCKYTO
SMOXY SABJISUIOCH OTHOM U3 3HAYUTEIbHENIIINX COCTABHBIX Yac-
TeH Harpy30K XUPyprudeckux otaeneHnit. O0 3ToM cBHe-
TENBCTBYIOT JaHHbIe 1988 . B ykazanHOM oIy € 3TOM MaTo-
JIOTHEH B IEHB TOCTYTAN KaK MUHUMYM OZWH TaruenT. C
1996 1. KONMMYECTBO TaKUX OOJILHBIX 3HAYUTEITLHO CHU3HIIOCH.

Puc. 10 Cnyuau, ompasicarowue 1emanoHoCcms y 60JIbHLIX

C yweMaeHHOU epuliiceli

MevaeTcst 3HaUMTEeNbHBIH pocT. J[Ba nrka ciryvaes JieTaib-
HOro Mcxona HaOmonarores B 1997 . (oauu cityyaii) n
1999 1. (3 ciyuast). A ¢ 2001 r. JleTaNBHBIN UCXOI CPEIH

YKa3aHHBIX MAIIUCHTOB HE Ha6J'IIO)IaeTC$I.
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Puc. 12 Cnyuau c iemansHbim ucxooom y nayueHmos ¢ yujem-
JICHHOUL 2pbloicell, NPOONEPUPOSAHHBIX No3xice 24-x yacos

B ocHOBY Takux KOJIMYECTBEHHBIX U3MEHEHUH, 110 Ha-
meMy MHEHHIO, JIEKAT MOIMBITKH BBIJaYN OaHAJTBHBIX
TPBIXK 32 yIIEeMJICHHBIC, TOCKOIBKY OTIEpaIlis B cliydae
yYIOIeMJICHHBIX TPBUK (uHaHCHpyeTCcs (enepanbHON
MPOTPaMMOi. DTO SIBISLIOCH OHUM M3 HCTOYHHUKOB KOP-
PYTITHOHHBIX CIEIIOK MEXIY BPAa4oM U OOIBHBIM, UTO B
3HAYUTEIBHON CTEIICHH MEHSIET HICTUHHOCTh CTATUCTH-
YECKHUX JIAHHBIX.
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Puc. 13 Konuuecmeso 601vbHbIX epbliiceti
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Puc. 14 Konuuecmso npoonepupo8anHulx 6OIbHBIX ¢ XPO-
HUYeCKUM XONeYUCMUmom
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Tax Ha3bpIBaeMBbIi TPUHIUI “000CTpeHUs” IeHCTBYET 1 B
clIy4ae XpoHu4eckoro xonenuctura. CkazaHHOE CTaHET
eiie Oosiee HATISITHBIM B CITydae U3y4eHHs 4aCTOTHI OIle-
pauuii, IpOBEICHHBIX B HOYHBIE Yachl, KOT/1a 3HAUUTEIb-
HO BBIIIE YJEJNbHBIN BEC YIIEMJIEHHBIX I'PBIK, OCTPOrO
XOJICIIUCTUTA U TIEPPOpAIIHH.

Pucynoxk 14 noxaseiBaer, uto B 1996 1. o cpaBHenuto ¢ 1988
L. B 5 pa3 CHU3WIOCH YUCIIO OOJIBHBIX XOJICIUCTUTOM, 3aTEM
OHO MOCTETIEHHO BO3POCIIO U AOCTHUIVIO cBoero nuka B 2001-
2002 rr.,, a B 2004 1. MOHU3UIIOCH 10 HYJISL. DTO aOCONMIOTHO
HEpEaJIbHO, TOCKOJIBKY U3BSITUC 3a00JICBAHNUI U3 IPOrPaMM-
HOTO (pUHAHCUPOBAHUS HE 03HAYACT Cr0 YMCHBIIICHUSI.

MEJUIJUHCKNE HOBOCTH I'PY3UN
LSISHNZILM LSFIRNGO6(M) OSLEI6N)
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Puc. 15.Konuuecmeo nayuenmos, npoonepuposanisix no
n0B0OY OCMpPO20 XOleyucmuma

Tabnuya.llokazamenu no obopomy Kouka-oHetl

Koua-Bo Kou-Bo Boinucannbie | JleTajbHble Koua-Bo
Toawl % N . %
KOEK MalUeHTOB MalHEeHTbI caydyau KoliKa-THeil

1996 208 8,9 1785 1765 42 15188 6,1
1997 200 9,3 2009 1975 37 13349 7,1
1998 175 9,5 1764 1742 43 11168 5,8
1999 200 11,0 1989 1954 44 12062 6,5
2000 219 12,3 1830 1830 30 11664 6,9
2001 224 13,4 2000 1956 20 11726 7,3
2002 230 13,1 2476 2452 26 12784 7,0
2003 230 19,9 2379 2353 20 11695 6,6
2004 230 14 2391 2397 16 12040 6,3

[puMeyaTensHO, 9TO N3MEHEHNE KOJIMYECTBA MallMeHTOB,
MOCTYIHBIINX B CTAL[IOHAP U MPOONIEPUPOBAHHBIX 110 I10-
BOJIy OCTPOT'0 XOJICLIUCTUTA, 32 PEIKUM HCKIFOYSHHEM, I10-
CTOSIHHO PACTeT, YTO elle OOJIbIIE MTOATBEPKIACT IIPEAIIO-
JIOXKEHHe, BBICKa3aHHOE I10 MMOBOY I'pbiK. Hakowern, pac-
CMOTPHM TaOJHILy, OTPAKAIOLIYI0O OCHOBHBIC JTaHHBIC 10
o0opoty Kolika-aHel. [IprBeeHHbIC B Ta0MHIIE TaHHBIC Ha-
IJISTHO TTOKA3bIBAIOT, YTO, HECMOTPSI HA yMEHBLICHUE KOJIH-
YecTBa KOEK, UX MPOLIEHTHOE YcIo pacTeT (8,9%-14%).

Takum 00pa3om, UCXO/s U3 BBIICH3JI0KEHHOTO CIIETYeT
3aKJII0YUTh, YTO HEOTIIOKHASI XUPYPrUdecKast TOMOILb BCE
elIe COJICPIKHUT ONPEICIICHHBIC PE3ePBbI IS ONITHMH3AINH
1 peOpraHu3alii, OHAKO SICHO, YTO pehOpMUPOBAHHUE OJI-
HOW KOHKPETHOM Cepbl, BHE 3aBUCHMOCTH OT APYTHUX, PaK-
THYECKH HEBO3MOXKHO, ITOCKOJIBKY HEOOXOAMMBIM Mpe-
CTaBJISICTCS COOTBETCTBYIOIIEE pe()OPMUPOBAHNE KAK HH-
CTUTYLIMOHHOTO yCTPOKCTBA, TaK M (PHHAHCHPOBAHHMS, IIPO-
IpaMMHOT0 00€CIIeYeHHS 1 YeJIOBEYECKHX PECYPCOB.
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SUMMARY

ANALYSIS OF THE SITUATION OF SOME URGENT
SURGICAL SERVICES DURING THE REFORM PERIOD
INHEALTH CARE SYSTEM INADJARA

Kadjaia M., Tsetskhladze G.

Clinical Hospital, Batumi, Georgia

The reform that started in 1995 in health care system still is in
progress in our country. It is necessary to evaluate the advantag-
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es and disadvantages of past period in order to achieving the
objectives. For this aim we used the statistical facts gathered
during the reforms and according to those data we tried to anal-
yse the existing situation of urgent surgical service. We describe
the main problems that would be the best way to solve them in
the future. The results show that the urgent surgical help in a

hospital still has enough reserve for optimization and reorgani-
zation, but it is clear, that for field working improvement there is
necessity of the appropriate reformation of institutional organi-
zation, financing, program maintaining and human resources.

Key words: urgent surgical service, reform, health care system.

PE3IOME

OCHOBHBIE TEHJIEHIIMY HEOTJIOKHOM XAUPYPTHUECKOM MOMOIIHA B AJIKAPCKOM AP
3ANIEPUOA ITPOBEAEHUS PE®@OPM B CUCTEME 3/IPABOOXPAHEHUSA

Kamkas M.B., Heuxaanze I H.

Pecnyﬁﬂulcancrca}z KAUHUu4eckas 6047bHuZ¢a, 2. EamyMu

Pedopma, Hayaras B Haweli crpade B 1995 roxy, mpomomkaeTcs o
ceit ieHb. 11 npaBUIbHOM OLIEHKH YPOBHSI PEIIEHHsI [IOCTaBJIEH-
HBIX IIepe]] Hel poOieM, He0OX0ANMO OIIEHHUTH CO3IaBIIeecs Mo-
JIO’KEHHE B OT/JEITBHBIX OTPACIISIX MPOHIEHHOTO TTIEPHOA.

C 5Toii 11eTThI0 HaMH OBIITH NCTIONB30BaHbI CTATUCTHUECKHE TaH-
HbI€, HAKOIUICHHBIE B IEPHO]] Pe()OPMBL, Ha OCHOBE aHAIH3a KO-
TOPBIX MBI TONBITAIIMCH TPECTABUThH CETOTHSIIITHEE TOJI0KEHHE
HEOTIIOKHOW XUPYpPIUUYeCcKoil cirykObl B Axapckoit AP, cyme-
cTByo1IHEe MpoOieMsl. [IpoBeeHHbIN HAMU aHATH3 CTAHET OC-
HOBOM MX yJJAYHOTO PEIICHHS.

© GMN

TTony4eHHBIE Pe3yabTaThl IOKA3BIBAIOT, YTO HEOTIIOKHAS XH-
pyprudeckas oMOIIb BCE €IIe COACPIKUT ONPeIeICHHbIE Pe-
3€epBBI JJIS ONITHMHU3ALUN U PEOPTaHU3ALMH, HO SICHO U TO,
4TO pe(hOopMHUPOBAHUE OTHON KOHKPETHOU Cephl, BHE 3aBU-
CHUMOCTH OT APYTUX, PAaKTHYECKH HEBO3MOKHO, OCKOJIBKY
HEOOXOAMMBIM IMPEACTABISIETCS COOTBETCTBYIomEee pedop-
MHUpPOBaHHE KaK HHCTHTYILHOHHOT'O YCTPOMCTBa, TaKk U (u-
HAHCHPOBAHUS, MIPOrPAMMHOI0 00ECIICUCHHS U YeIoBeYec-
KHX PECYpCOB.

Peyensenm: 0.m.1., npogp. O.X. I'epdzmasa
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