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“Georgian Medical News” - åæåìåñÿ÷íûé íàó÷íî-ìåäèöèíñêèé ðåöåíçèðóå-
ìûé æóðíàë, â êîòîðîì íà ðóññêîì, àíãëèéñêîì è íåìåöêîì ÿçûêàõ ïóáëèêóþòñÿ îðè-
ãèíàëüíûå íàó÷íûå ñòàòüè ýêñïåðèìåíòàëüíîãî, òåîðåòè÷åñêîãî è ïðàêòè÷åñêîãî õà-
ðàêòåðà â îáëàñòè ìåäèöèíû è áèîëîãèè, ñòàòüè îáçîðíîãî õàðàêòåðà, ðåöåíçèè; ïå-
ðèîäè÷åñêè ïå÷àòàåòñÿ èíôîðìàöèÿ î ïðîâåäåííûõ íàó÷íûõ ìåðîïðèÿòèÿõ, íîâøå-
ñòâàõ ìåäèöèíû è çäðàâîîõðàíåíèÿ.

“Georgian Medical News” ÿâëÿåòñÿ ñîâìåñòíûì èçäàíèåì ñ Ìåæäóíàðîä-
íîé Àêàäåìèåé Íàóê, Îáðàçîâàíèÿ, Ècêóññòâ è Åñòåñòâîçíàíèÿ (IASEIA) ÑØÀ.

“Georgian Medical News” âêëþ÷åí â ìåæäóíàðîäíóþ ñèñòåìó ìåäèöèí-
ñêîé èíôîðìàöèè “MEDLINE”, êîòîðàÿ ÿâëÿåòñÿ öåíòðàëüíîé ýëåêòðîííîé áàçîé äàí-
íûõ ìèðîâîé ìåäèöèíñêîé íàó÷íîé ëèòåðàòóðû. Æóðíàë õðàíèòñÿ â ôîíäàõ áèáëèî-
òåêè êîíãðåññà ÑØÀ; âõîäèò â êàòàëîã Ãîñóäàðñòâåííîé Öåíòðàëüíîé íàó÷íî-ìåäè-
öèíñêîé áèáëèîòåêè Ðîññèéñêîé Ôåäåðàöèè è Âñåìèðíûå êàòàëîãè Ulrich’s
International Periodicals Directory è Medical and Health Care Serials in Print.
Ñòàòüè èç æóðíàëà ðåôåðèðóþòñÿ â ðåôåðàòèâíîì æóðíàëå Âñåðîññèéñêîãî èí-
ñòèòóòà íàó÷íîé è òåõíè÷åñêîé èíôîðìàöèè Ðîññèéñêîé àêàäåìèè íàóê (ÂÈ-
ÍÈÒÈ ÐÀÍ) è õðàíÿòñÿ â åãî áàçå äàííûõ ïî ìåäèöèíå.

“Georgian Medical News” is a Georgian-Russian-English-German monthly journal
and carries original scientific articles on medicine and biology, which are of experimental,
theoretical and practical character.

“Georgian Medical News” is a joint publication of GMN Editorial Board and
The International Academy of Sciences, Education, Industry and Arts (U.S.A.).

“Georgian Medical News” is included in the international system of medical
information “MEDLINE” which represents the central electronic database of the world
medical scientific literature. The journal is stored in the funds of US national library. It is
listed in the catalogue of The Central Scientific-Medical Public Library of Russian Feder-
ation and world-wide catalogues: “Ulrich’s International Periodicals Directory”  and
“Medical and Health Care Serials in Print”. Articles from the bulletin are under review
of scientific and technological informative journal of the Russian Academy of Sci-
ences.
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Ê ÑÂÅÄÅÍÈÞ ÀÂÒÎÐÎÂ!

Ïðè íàïðàâëåíèè ñòàòüè â ðåäàêöèþ íåîáõîäèìî ñîáëþäàòü ñëåäóþùèå ïðàâèëà:

1. Ñòàòüÿ äîëæíà áûòü ïðåäñòàâëåíà â äâóõ ýêçåìïëÿðàõ, íà ðóññêîì èëè àíãëèéñêîì ÿçû-
êàõ, íàïå÷àòàííàÿ ÷åðåç ïîëòîðà èíòåðâàëà íà îäíîé ñòîðîíå ñòàíäàðòíîãî ëèñòà ñ øèðèíîé ëå-
âîãî ïîëÿ â òðè ñàíòèìåòðà.  Èñïîëüçóåìûé êîìïüþòåðíûé øðèôò - Times New Roman (Êè-
ðèëëèöà), ðàçìåð øðèôòà - 12. Ê ðóêîïèñè, íàïå÷àòàííîé íà êîìïüþòåðå, äîëæíà áûòü ïðèëîæå-
íà äèñêåòà ñî ñòàòü¸é. Ôàéë ñëåäóåò îçàãëàâèòü ëàòèíñêèìè ñèìâîëàìè.

2. Ðàçìåð ñòàòüè äîëæåí áûòü íå ìåíåå ïÿòè è íå áîëåå äåñÿòè ñòðàíèö ìàøèíîïèñè,
âêëþ÷àÿ óêàçàòåëü è ðåçþìå.

3. Â ñòàòüå äîëæíû áûòü îñâåùåíû àêòóàëüíîñòü äàííîãî ìàòåðèàëà, ìåòîäû è ðåçóëüòàòû
èññëåäîâàíèÿ è àñïåêòû èõ îáñóæäåíèÿ.

Ïðè ïðåäñòàâëåíèè â ïå÷àòü íàó÷íûõ ýêñïåðèìåíòàëüíûõ ðàáîò àâòîðû äîëæíû óêàçûâàòü
âèä è êîëè÷åñòâî ýêñïåðèìåíòàëüíûõ æèâîòíûõ, ïðèìåíÿâøèåñÿ ìåòîäû îáåçáîëèâàíèÿ è
óñûïëåíèÿ (â õîäå îñòðûõ îïûòîâ).

4.  Òàáëèöû íåîáõîäèìî ïðåäñòàâëÿòü â ïå÷àòíîé ôîðìå. Ôîòîêîïèè íå ïðèíèìàþòñÿ.
Âñå öèôðîâûå, èòîãîâûå è ïðîöåíòíûå äàííûå â òàáëèöàõ äîëæíû ñîîòâåòñòâîâàòü
òàêîâûì â òåêñòå ñòàòüè. Òàáëèöû è ãðàôèêè äîëæíû áûòü îçàãëàâëåíû.

5. Ôîòîãðàôèè äîëæíû áûòü êîíòðàñòíûìè è îáÿçàòåëüíî ïðåäñòàâëåíû â äâóõ
ýêçåìïëÿðàõ. Ðèñóíêè, ÷åðòåæè è äèàãðàììû ñëåäóåò ïðåäñòàâëÿòü ÷åòêî âûïîëíåííûå òóøüþ;
ôîòîêîïèè ñ ðåíòãåíîãðàìì - â ïîçèòèâíîì èçîáðàæåíèè.

Íà îáîðîòå êàæäîãî ðèñóíêà êàðàíäàøîì óêàçûâàåòñÿ åãî íîìåð, ôàìèëèÿ àâòîðà,
ñîêðàù¸ííîå íàçâàíèå ñòàòüè è îáîçíà÷àþòñÿ âåðõíÿÿ è íèæíÿÿ åãî ÷àñòè.

Ïîäïèñè ê ðèñóíêàì ñîñòàâëÿþòñÿ îáÿçàòåëüíî íà îòäåëüíîì ëèñòå ñ óêàçàíèåì íîìåðîâ
ðèñóíêîâ. Â ïîäïèñÿõ ê ìèêðîôîòîãðàôèÿì ñëåäóåò óêàçûâàòü ñòåïåíü óâåëè÷åíèÿ ÷åðåç îêóëÿð
èëè îáúåêòèâ è ìåòîä îêðàñêè èëè èìïðåãíàöèè ñðåçîâ.

6. Ôàìèëèè îòå÷åñòâåííûõ àâòîðîâ ïðèâîäÿòñÿ â ñòàòüå îáÿçàòåëüíî âìåñòå ñ èíèöèàëàìè,
èíîñòðàííûõ - â èíîñòðàííîé òðàíñêðèïöèè; â ñêîáêàõ äîëæåí áûòü óêàçàí ñîîòâåòñòâóþùèé
íîìåð àâòîðà ïî ñïèñêó ëèòåðàòóðû.

7. Â êîíöå êàæäîé îðèãèíàëüíîé ñòàòüè äîëæåí áûòü ïðèëîæåí áèáëèîãðàôè÷åñêèé
óêàçàòåëü îñíîâíûõ ïî äàííîìó âîïðîñó ðàáîò, èñïîëüçîâàííûõ àâòîðîì.  Ñëåäóåò óêàçàòü
ïîðÿäêîâûé íîìåð, ôàìèëèþ è èíèöèàëû àâòîðà, ïîëíîå íàçâàíèå ñòàòüè, æóðíàëà èëè êíèãè,
ìåñòî è ãîä èçäàíèÿ, òîì è íîìåð ñòðàíèöû.

Â àëôàâèòíîì ïîðÿäêå óêàçûâàþòñÿ ñíà÷àëà îòå÷åñòâåííûå, à çàòåì èíîñòðàííûå àâòîðû.
Óêàçàòåëü èíîñòðàííîé ëèòåðàòóðû äîëæåí áûòü ïðåäñòàâëåí â ïå÷àòíîì âèäå èëè íàïèñàí îò
ðóêè ÷åòêî è ðàçáîð÷èâî òóøüþ.

8. Äëÿ ïîëó÷åíèÿ ïðàâà íà ïóáëèêàöèþ ñòàòüÿ äîëæíà èìåòü îò ðóêîâîäèòåëÿ ðàáîòû èëè
ó÷ðåæäåíèÿ âèçó è ñîïðîâîäèòåëüíîå îòíîøåíèå, íàïèñàííûíå èëè íàïå÷àòàííûå íà áëàíêå è
çàâåðåííûå ïîäïèñüþ è ïå÷àòüþ.

9. Â êîíöå ñòàòüè äîëæíû áûòü ïîäïèñè âñåõ àâòîðîâ, ïîëíîñòüþ ïðèâåäåíû èõ ôàìèëèè,
èìåíà è îò÷åñòâà, óêàçàíû ñëóæåáíûé è äîìàøíèé íîìåðà òåëåôîíîâ è àäðåñà èëè èíûå
êîîðäèíàòû.  Êîëè÷åñòâî àâòîðîâ (ñîàâòîðîâ) íå äîëæíî ïðåâûøàòü ïÿòè ÷åëîâåê.

10. Ê ñòàòüå äîëæíû áûòü ïðèëîæåíû êðàòêîå (íà ïîëñòðàíèöû) ðåçþìå íà àíãëèéñêîì è
ðóññêîì ÿçûêàõ (âêëþ÷àþùåå ñëåäóþùèå ðàçäåëû: âñòóïëåíèå, ìàòåðèàë è ìåòîäû, ðåçóëüòàòû
è çàêëþ÷åíèå) è ñïèñîê êëþ÷åâûõ ñëîâ (key words).

11. Ðåäàêöèÿ îñòàâëÿåò çà ñîáîé ïðàâî ñîêðàùàòü è èñïðàâëÿòü ñòàòüè. Êîððåêòóðà
àâòîðàì íå âûñûëàåòñÿ, âñÿ ðàáîòà è ñâåðêà ïðîâîäèòñÿ ïî àâòîðñêîìó îðèãèíàëó.

12. Íåäîïóñòèìî íàïðàâëåíèå â ðåäàêöèþ ðàáîò, ïðåäñòàâëåííûõ ê ïå÷àòè â èíûõ
èçäàòåëüñòâàõ èëè îïóáëèêîâàííûõ â äðóãèõ èçäàíèÿõ.

Ïðè íàðóøåíèè óêàçàííûõ ïðàâèë ñòàòüè íå ðàññìàòðèâàþòñÿ.



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
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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 8 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.

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

 ÍÀÓÊÀ
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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].

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 I., Sikharulidze E., Lomidze N., Mizandari M.,
Natmeladze K.

Department of Surgical Diseases, Tbilisi 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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ÌÅÄÈÖÈÍÑÊÈÅ ÍÎÂÎÑÒÈ ÃÐÓÇÈÈ
CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

Ñëó÷àé èç ïðàêòèêè

ÑÎ×ÅÒÀÍÍÀß ÎÏÅÐÀÖÈß ÊÎÐÎÍÀÐÍÎÃÎ ØÓÍÒÈÐÎÂÀÍÈß Â ÓÑËÎÂÈßÕ
ÈÑÊÓÑÑÒÂÅÍÍÎÃÎ ÊÐÎÂÎÎÁÐÀÙÅÍÈß È ÒÎÒÀËÜÍÎÉ ÒÈÌÝÊÒÎÌÈÈ

Ó ÁÎËÜÍÎÃÎ ÃÅÍÅÐÀËÈÇÎÂÀÍÍÎÉ ÔÎÐÌÎÉ ÌÈÀÑÒÅÍÈÈ

Ãðèãîëèÿ Ã.Í., Ëîìèíàäçå Ñ.Ý., Ãîãèÿ Î.À., Ñóëàêâåëèäçå Ê.Ð., Ãåòìàíñêèé Â.Í.

Êàðäèîõèðóðãè÷åñêàÿ êëèíèêà “Îòêðûòîå ñåðäöå”, Òáèëèñè

Ãåíåðàëèçîâàííàÿ ìèàñòåíèÿ – ðåäêîå çàáîëåâàíèå (÷àñ-
òîòà 1:20-30000), êîòîðîå õàðàêòåðèçóåòñÿ ìûøå÷íîé ñëà-
áîñòüþ âñëåäñòâèå íàðóøåíèÿ íåéðîìûøå÷íîé ïðî-
âîäèìîñòè [1,4]. Íàðóøåíèå îáóñëîâëåíî óìåíüøåíè-
åì êîëè÷åñòâà ôóíêöèîíèðóþùèõ ïîñòñèíàïòè÷åñêèõ
àöåòèëõîëèíîâûõ ðåöåïòîðîâ â íåéðîìûøå÷íîì ñèíàï-
ñå, ÷àùå âîçíèêàåò â ðåçóëüòàòå îáðàçîâàíèÿ àóòîàíòè-
òåë ê íåéðîìûøå÷íîìó ñèíàïñó è â áîëüøèíñòâå ñëó-
÷àåâ íàáëþäàåòñÿ ó æåíùèí. Ïèê åãî ÷àñòîòû ïðèõî-
äèòñÿ íà òðåòüå äåñÿòèëåòèå æèçíè [1,2]. Â 10% ñëó÷àåâ
ìèàñòåíèÿ ñî÷åòàåòñÿ ñ òèìîìîé; ó 2-3% áîëüíûõ îò-
ìå÷àþòñÿ äðóãèå àóòîèììóííûå çàáîëåâàíèÿ – ðåâìà-
òîèäíûé àðòðèò, çëîêà÷åñòâåííàÿ àíåìèÿ èëè òèðåîòîê-
ñèêîç [3]. Êëàññè÷åñêîå íà÷àëî ìèàñòåíèè õàðàêòåðèçó-
åòñÿ ïîÿâëåíèåì äèïëîïèè è ïòîçà, âîçíèêàþùèõ âñëåä-
ñòâèå ñëàáîñòè ãëàçíûõ ìûøö. Äèàãíîç ñòàâèòñÿ íà îñ-
íîâàíèè êëèíè÷åñêèõ äàííûõ è ïîäòâåðæäàåòñÿ âûñî-
êèì òèòðîì àíòèòåë (ïîëèêëîíàëüíîé IgG) ê àöåòèëõî-

ëèíîâûì ðåöåïòîðàì [1]. Íàëè÷èå ìèàñòåíèè îñëîæ-
íÿåò òå÷åíèå ëþáîé îïåðàöèè áîëüøîãî îáúåìà è íàð-
êîçà ââèäó íåïåðåíîñèìîñòè ìèîðåëàêñàíòîâ è çàìåä-
ëåííîãî ïîñòîïåðàöèîííîãî âîññòàíîâëåíèÿ ôóíêöèè
äûõàòåëüíûõ ìûøö, ÷òî ÷àñòî äèêòóåò íåîáõîäèìîñòü
ïðîâåäåíèÿ äëèòåëüíîé èñêóññòâåííîé âåíòèëÿöèè ëåã-
êèõ (ÈÂË). Òåðàïèÿ ìèàñòåíèè êðîìå ìåäèêàìåíòîç-
íîãî ëå÷åíèÿ àíòèõîëèíýñòåðàçíûìè ïðåïàðàòàìè, ñòå-
ðîèäàìè, àçàòèîïðèíîì è ïëàçìàôåðåçîì âêëþ÷àåò â
ñåáÿ ðåçåêöèþ âèëî÷êîâîé æåëåçû (òèìýêòîìèÿ) êàê ó
áîëüíûõ ñ òèìîìîé, òàê è â ñëó÷àå íàëè÷èÿ àíòèòåë,
ïðîäóöèðóåìûõ äðóãèìè æåëåçàìè [7,8].

Öåëüþ íàøåãî èññëåäîâàíèÿ ÿâèëîñü îïèñàíèå ñëó÷àÿ
ñî÷åòàííîé îïåðàöèè êîðîíàðíîãî øóíòèðîâàíèÿ â
óñëîâèÿõ èñêóññòâåííîãî êðîâîîáðàùåíèÿ è òîòàëüíîé
òèìýêòîìèè ó áîëüíîãî ãåíåðàëèçèðîâàííîé ôîðìîé
ìèàñòåíèè.

ÐÅÇÞÌÅ

ÎÖÅÍÊÀ  ÝÔÔÅÊÒÈÂÍÎÑÒÈ  ÌÅÒÎÄÀ  ×ÐÅÇÊÎÆÍÎÉ  ÈÍÚÅÊÖÈÈ  ÝÒÀÍÎËÀ  Â  ËÅ×ÅÍÈÈ
ÄÎÁÐÎÊÀ×ÅÑÒÂÅÍÍÛÕ  ÓÇËÎÂ  È  ÊÈÑÒ  ÙÈÒÎÂÈÄÍÎÉ ÆÅËÅÇÛ

(ÎÏÛÒ  12-ÌÅÑß×ÍÎÃÎ  ÍÀÁËÞÄÅÍÈß)

Ìåñõè È.À., Ñèõàðóëèäçå Ý.Í., Ëîìèäçå Í.Á., Ìèçàíäàðè Ì.Ã., Íàòìåëàäçå Ê.Â.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò, äåïàðòàìåíò õèðóðãè÷åñêèõ áîëåçíåé

Èññëåäîâàíèå ïîñâÿùåíî îöåíêå ýôôåêòèâíîñòè ìåòîäà ÷ðåç-
êîæíîé èíúåêöèè ýòàíîëà (×ÈÝ) â ëå÷åíèè äîáðîêà÷åñòâåí-
íûõ óçëîâ è êèñò ùèòîâèäíîé æåëåçû. Äîáðîêà÷åñòâåííûå
óçëû è êèñòû ùèòîâèäíîé æåëåçû, ñ ó÷åòîì ïðîöåíòíîãî
ñîêðàùåíèÿ èõ îáúåìà, áûëè ïîäðàçäåëåíû íà òðè ãðóïïû.
Èçíà÷àëüíûé îáúåì äîáðîêà÷åñòâåííûõ óçëîâ (n=38) è êèñò
(n=8) ùèòîâèäíîé æåëåçû çíà÷èòåëüíî è äîñòîâåðíî óìåíü-
øàëñÿ è ïðîöåññ ñîêðàùåíèÿ ïðîäîëæàëñÿ íà ïðîòÿæåíèè
âñåãî ïåðèîäà íàáëþäåíèÿ. Êîððåëÿöèÿ ìåæäó èñõîäíûì è
îêîí÷àòåëüíûì îáúåìàìè áûëà çíà÷èòåëüíîé. Ïðîöåíòíûå
ïîêàçàòåëè âûñîêîãî (ñîêðàùåíèå îáúåìà áîëåå 90%), ÷àñ-
òè÷íîãî (ñîêðàùåíèå îáúåìà îò 50 äî 89%) è íèçêîãî (ñîêðà-

ùåíèå îáúåìà ìåíåå 50%) îòâåòîâ íà ëå÷åíèå áûëè ñëåäóþ-
ùèìè: 21%, 63%, 15% äëÿ äîáðîêà÷åñòâåííûõ óçëîâ; 37,5%,
50%, 12,55% äëÿ êèñò ùèòîâèäíîé æåëåçû, ñîîòâåòñòâåííî.
Îñëîæíåíèÿ ðàçâèëèñü â 10,5% ñëó÷àåâ, îäíàêî îíè íå íîñè-
ëè ïåðìàíåíòíîãî õàðàêòåðà. Íà îñíîâàíèè ïîëó÷åííûõ íàìè
äàííûõ ñëåäóåò çàêëþ÷èòü, ÷òî ×ÈÝ ÿâëÿåòñÿ ýôôåêòèâíûì
è áåçîïàñíûì ìàëîèíâàçèâíûì ìåòîäîì ëå÷åíèÿ äîáðîêà÷å-
ñòâåííûõ óçëîâ è êèñò ùèòîâèäíîé æåëåçû.

Ðåöåíçåíò: äåéñòâ. ÷ëåí ÀÌÁÍ Ãðóçèè,
ïðîô. Ò.È. Àõìåòåëè
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Îïèñàíèå ñëó÷àÿ. Áîëüíîé, ìóæ÷èíà 49-è ëåò, ïîñòóïèë
â íàøó êëèíèêó ñ æàëîáàìè íà çàãðóäèííóþ áîëü ïðè
íàãðóçêå, îäûøêó; â 1999 ã. ïåðåíåñ ïåðâûé èíôàðêò
ìèîêàðäà (ÈÌ), â ìàðòå 2002 ã. – âòîðîé, ïîñëå ÷åãî
ïðîâåäåíà êîðîíàðîãðàôèÿ, êîòîðàÿ âûÿâèëà 50-60%
ñòåíîç ñðåäíåé ÷àñòè ëåâîé íèñõîäÿùåé êîðîíàðíîé
àðòåðèè (ËÍÊÀ), 95% ñòåíîç â ñðåäíåé ÷àñòè îãèáàþ-
ùåé êîðîíàðíîé àðòåðèè (ÎÊÀ) è 60% ñòåíîç ïðàâîé
êîðîíàðíîé àðòåðèè (ÏÊÀ). Áûëî ïðîâåäåíî ñòåíòèðî-
âàíèå ÎÊÀ. Â 2004 ã. âíîâü ïîÿâèëèñü ïðîäîëæàþùèå-
ñÿ çàãðóäèííûå áîëè. Â 2006 ã. ïðîâåäåíà ïîâòîðíàÿ
êîðîíàðîãðàôèÿ, êîòîðàÿ âûÿâèëà, ÷òî ê ïðåæíåìó ñòå-
íîçó ËÍÊÀ äîáàâèëñÿ 95% ñòåíîç ïðîêñèìàëüíîé ÷àñ-
òè ËÍÊÀ, 80% ñòåíîç òðåòüåé ìàðãèíàëüíîé âåòâè ÎÊÀ
è îêêëþçèÿ ÏÊÀ. Èìïëàíòèðîâàííûé ñòåíò â ÎÊÀ áûë
ïîëíîñòüþ ïðîõîäèì.

Â àâãóñòå 2005 ã. ó áîëüíîãî óõóäøèëîñü çðåíèå è ïîÿ-
âèëñÿ ïòîç ëåâîãî âåêà. Òåñòèðîâàíèå ìîòîðíîé ôóíê-
öèè ìûøå÷íîé ñèñòåìû è ïðîâîäèìîñòè íåðâíî-ìû-
øå÷íîãî èìïóëüñà âûÿâèëî ñëàáîñòü ìûøö ñïèíû è
îãðàíè÷åíèå äâèæåíèÿ â îáëàñòè ïëå÷åâûõ ìûøö, êî-
òîðîå áûëî ìåíåå âûðàæåíî â äðóãèõ ìûøöàõ, à òàêæå
çàìåäëåíèå ïðîâîäèìîñòè èìïóëüñîâ â n. axillaries è â
n. orbicularis oculi ìèàñòåíè÷åñêîãî òèïà. Òîìîãðàôèÿ
ãðóäíîé êëåòêè âûÿâèëà ãèïåðïëàçèþ âèëî÷êîâîé æåëå-
çû. Íà îñíîâàíèè ïðîâåäåííûõ èññëåäîâàíèé áîëüíîìó
áûë ïîñòàâëåí äèàãíîç ãèïåðïëàçèðîâàííîé ôîðìû
ìèàñòåíèè è íàçíà÷åíî ëå÷åíèå ïèðèäîñòèãìèíîì è äåê-
ñàìåòàçîíîì. Íà ôîíå õðîíè÷åñêîé òåðàïèè ïòîç âåêà
èñ÷åç è íîðìàëèçîâàëîñü çðåíèå. Èç ñîïóòñòâóþùèõ çà-
áîëåâàíèé ó áîëüíîãî ïðèñóòñòâîâàë ñàõàðíûé äèàáåò II
òèïà. Áîëüíîìó áûëà ïðåäëîæåíà ñî÷åòàííàÿ îïåðàöèÿ
êîðîíàðíîãî øóíòèðîâàíèÿ â óñëîâèÿõ èñêóññòâåííîãî
êðîâîîáðàùåíèÿ (ÈÊ) è òîòàëüíàÿ òèìýêòîìèÿ, íà ÷òî
áûëî ïîëó÷åíî ñîãëàñèå ïàöèåíòà. Ïðîâåäåííîå íàìè
èññëåäîâàíèå ôóíêöèîíàëüíûõ ëåãî÷íûõ òåñòîâ âûÿâè-
ëî óìåíüøåíèå äûõàòåëüíîãî îáúåìà, æèçíåííîãî îáúå-
ìà ëåãêèõ è ñíèæåíèå ñêîðîñòè ôîðñèðîâàííîãî âûäî-
õà, ÷òî ÿâíî ñâèäåòåëüñòâîâàëî î ñëàáîñòè äûõàòåëüíûõ
ìûøö ìèàñòåíè÷åñêîãî õàðàêòåðà.

Â ìàðòå 2006 ã. áûëà ïðîâåäåíà îïåðàöèÿ êîðîíàðíîãî
øóíòèðîâàíèÿ â óñëîâèÿõ ÈÊ è òîòàëüíàÿ òèìýêòîìèÿ.
Áûëè íàëîæåíû îäèí àðòåðèàëüíûé øóíò ñ èñïîëüçî-
âàíèåì ëåâîé âíóòðåííåé ãðóäíîé àðòåðèè íà ËÍÊÀ è
äâà âåíîçíûõ àîðòîêîðîíàðíûõ øóíòà íà òðåòüþ ìàð-
ãèíàëüíóþ âåòâü ÎÊÀ è íà ÏÊÀ. Êðîìå òîãî, âûïîëíå-
íî òîòàëüíîå èññå÷åíèå âèëî÷êîâîé æåëåçû.

Â ïðåìåäèêàöèþ áûëè âêëþ÷åíû ïèðèäîñòèãìèí –
60 ìã è ìèäàçîëàì 7,5 ìã âíóòðü, ìîðôèí 5 ìã â/ì.
Èíäóêöèÿ â íàðêîç îñóùåñòâëÿëàñü ìèäàçîëàìîì
10 ìã â/â,  ôåíòàíèëîì 10 ìêã/êã è ìèîðåëàêñàíòîì
ïàíêóðîíèóìîì 4 ìã â/â. Ïîñëå ââîäíîãî íàðêîçà
áîëüíîé ðàçäûõèâàëñÿ âðó÷íóþ ëèöåâîé ìàñêîé ñ èñ-

ïîëüçîâàíèåì 1 îá% èçîôëþðàíà â òå÷åíèå 5 ìèíóò,
ïîñëå ÷åãî áûëà îñóùåñòâëåíà èíòóáàöèÿ òðàõåè ñ ïðè-
ìåíåíèåì ìåñòíî 10% ëèäîêàèíîâîãî ñïðåÿ. Áàçèñ-
íûé íàðêîç äî íà÷àëà ÈÊ ïîääåðæèâàëñÿ äðîáíûì ââå-
äåíèåì ôåíòàíèëà (îáùàÿ äîçà íà âñþ îïåðàöèþ – 40
ìêã/êã) è èçîôëþðàíîì (1,1-1,3 îá% â âûäûõàåìîé
ñìåñè). ÈÂË îñóùåñòâëÿëàñü êèñëîðîäíî-âîçäóøíîé
ñìåñüþ ñ FiO2=0,45 ñ minimal flow (ñóììàðíûé ãàçîòîê
– 0,4 ë/ìèí). Ïîñëå íà÷àëà ÈÊ è îñòàíîâêè äûõàíèÿ
àíåñòåçèÿ ïîääåðæèâàëàñü äðîáíûì ââåäåíèåì ôåí-
òàíèëà è íåïðåðûâíîé èíôóçèåé ïðîïîôîëà â äîçå
2 ìã/êã/÷àñ. ÈÊ áûëî íîðìîòåðìè÷åñêèì, êàðäèîïëå-
ãèÿ – äðîáíàÿ, êðîâàâî-êàëèåâî-ìàãíèåâàÿ (4:1). Èí-
ôóçèÿ ïðîïîôîëà ïðîäîëæàëàñü âî âðåìÿ âñåãî ïîñò-
ïåðôóçèîííîãî ïåðèîäà è â òå÷åíèå 2-õ ÷àñîâ ïîñëå
îêîí÷àíèÿ îïåðàöèè è ïåðåâîäà áîëüíîãî â ïàëàòó èí-
òåíñèâíîé òåðàïèè. Ïîñòîïåðàöèîííûé ïåðèîä ïðî-
òåêàë áåç îñëîæíåíèé, ñïóñòÿ 10 ÷àñîâ ïîñëå îêîí÷à-
íèÿ îïåðàöèè áîëüíîé áûë ýêñòóáèðîâàí. Ïåðåä ýê-
ñòóáàöèåé â/â áûëà ââåäåíà èíúåêöèÿ - 50 ìã ïèðèäî-
ñòèãìèíà è 8 ìã äåêñàìåòàçîíà. Ñïóñòÿ 2 äíÿ áîëüíîé
áûë ïåðåâåäåí â îòäåëåíèå è íà 7-îé ïîñëåîïåðàöèîí-
íûé äåíü âûïèñàí èç êëèíèêè. Ïåðèîäè÷åñêèå îáñëå-
äîâàíèÿ â òå÷åíèå 6-òè ìåñÿöåâ ïîñëå îïåðàöèè íå
âûÿâèëè êàêîé-ëèáî ïàòîëîãèè íè ñî ñòîðîíû ñåðäöà,
íè îáîñòðåíèÿ ìèàñòåíèè (÷åðåç ìåñÿö ïîñëå îïåðà-
öèè áîëüíîé ïåðåñòàë ïðèíèìàòü ïèðèäîñòèãìèí).

Íàëè÷èå ãåíåðàëèçîâàííîé ìèàñòåíèè çíà÷èòåëüíî çàò-
ðóäíÿåò ïðîâåäåíèå ëþáîé îáùåé àíåñòåçèè è îïåðà-
öèè, êîòîðàÿ òðåáóåò ÈÂË, òåì áîëåå êîðîíàðíîãî øóí-
òèðîâàíèÿ â óñëîâèÿõ ÈÊ [2,4]. Èñïîëüçîâàíèå îïèî-
èäîâ, ãèïíîòèêîâ è, îñîáåííî, ìèîðåëàêñàíòîâ â áîëü-
øèíñòâå ñëó÷àåâ ñîïðîâîæäàåòñÿ íåïîëíûì âîññòàíîâ-
ëåíèåì àêòèâíîñòè ìûøö, ÷àùå äûõàòåëüíûõ, ÷òî çàò-
ðóäíÿåò âîññòàíîâëåíèå àäåêâàòíîãî ñïîíòàííîãî äû-
õàíèÿ è òðåáóåò äëèòåëüíîé ïîñòîïåðàöèîííîé ÈÂË,
êîòîðàÿ ÷àñòî ñîïðîâîæäàåòñÿ òàêèìè îñëîæíåíèÿìè,
êàê àñïèðàöèÿ æåëóäî÷íîãî ñîäåðæèìîãî, ëåãî÷íûå
èíôåêöèè è ïð. Ýòè îñëîæíåíèÿ âîçíèêàþò ïðåèìóùå-
ñòâåííî â ñëó÷àÿõ, êîãäà áîëüíîé, íàðÿäó ñ ïðîäîëæè-
òåëüíûì âîññòàíîâëåíèåì àêòèâíîñòè äûõàòåëüíûõ
ìûøö, ñòðàäàåò è çàòðóäíåííûì àêòîì ãëîòàíèÿ [3,6].

Ïðåäëîæåíû ðàçëè÷íûå ìåòîäèêè ïðîâåäåíèÿ îáùåé
àíåñòåçèè ó áîëüíûõ ñ ãåíåðàëèçîâàííîé ìèàñòåíèåé
[1,4,7]. Áîëüøèíñòâî ðåêîìåíäóåò îòêàçàòüñÿ îò èñïîëü-
çîâàíèÿ äåïîëÿðèçóþùèõ ìèîðåëàêñàíòîâ, à ìíîãèå -
è îò íåäåïîëÿðèçóþùèõ è èíòóáàöèþ òðàõåè ïðîâîäèòü
ïîä ãëóáîêîé ñåäàöèåé, àíàëüãåçèåé è îðîøåíèåì ãîð-
òàíè ìåñòíûìè àíåñòåòèêàìè [3,9]. Íåêîòîðûå àâòîðû
âî âðåìÿ îïåðàöèè ïðåäëàãàþò èñïîëüçîâàòü ìîíèòî-
ðèíã ïåðåäà÷è íåéðîìûøå÷íîãî èìïóëüñà è âêëþ÷àòü
â àíåñòåçèîëîãè÷åñêîå ïîñîáèå àíòèõîëèíýñòåðàçíûå
ïðåïàðàòû [8,9]. Ñóùåñòâóåò îáùåïðèíÿòîå ìíåíèå, ÷òî
áîëüíûì ãåíåðàëèçîâàííîé ìèàñòåíèåé íåîáõîäèìî
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ïðîâîäèòü òèìýêòîìèþ, îäíàêî â ëèòåðàòóðå îïèñàíû
ñëó÷àè, êîãäà íåïîëíîå èññå÷åíèå âèëî÷êîâîé æåëåçû,
íàîáîðîò, óõóäøàåò ñîñòîÿíèå áîëüíîãî [5,8].

Â ñëó÷àå ñ íàøèì áîëüíûì, òÿæåëîïðîòåêàþùàÿ è
áûñòðîïðîãðåññèðóþùàÿ èøåìè÷åñêàÿ áîëåçíü ñåðä-
öà íå ïîçâîëèëà ïðîâåñòè êîíñåðâàòèâíîå ëå÷åíèå. Ðå-
øåíèþ âûïîëíèòü ñî÷åòàííóþ îïåðàöèþ (êîðîíàð-
íîå øóíòèðîâàíèå è òèìýêòîìèÿ) ñïîñîáñòâîâàëà íå
òîëüêî íåîáõîäèìîñòü ïðîâåäåíèÿ ðåâàñêóëÿðèçàöèè
ìèîêàðäà, íî è ïðåäîòâðàùåíèÿ ïðîãðåññèðîâàíèÿ
ìèàñòåíèè.

Â ïðåäîïåðàöèîííóþ ïîäãîòîâêó íàìè äîïîëíèòåëüíî
âêëþ÷åí êóðñ ëå÷åíèÿ ïèðèäîñòèãìèíîì – 90 ìã/ñóò-
êè. Èíòóáàöèþ òðàõåè îñóùåñòâèëè íà ôîíå ìèíèìàëü-
íîé äîçû íåäåïîëÿðèçóþùåãî ìèîðåëàêñàíòà ïàíêó-
ðîíèóìà â äîçå 4 ìã (äîïîëíèòåëüíûå äîçû ìèîðåëàê-
ñàíòîâ âî âðåìÿ îïåðàöèè íå ââîäèëèñü). Ðåëàêñàöèè
ìûøö ãîðòàíè ñïîñîáñòâîâàëî ïðèìåíåíèå èíãàëÿöè-
îííîãî àíåñòåòèêà èçîôëþðàíà, à ïðåäîòâðàùåíèþ
ðåôëåêòîðíîãî êàøëåâîãî ðåôëåêñà íà èíòóáàöèþ –
ìåñòíîå îðîøåíèå ãîðòàíè 10% ðàñòâîðîì ëèäîêàèíà.
Ïîñëå ïðîáóæäåíèÿ áîëüíîãî è äî ìîìåíòà ýêñòóáà-
öèè èñïîëüçîâàëè ïèðèäîñòèãìèí è äåêñàìåòàçîí â/â.
Ââèäó ïðîäëåííîãî âîññòàíîâëåíèÿ àäåêâàòíîãî ñïîí-
òàííîãî äûõàíèÿ ÈÂË ïðîäîëæàëàñü â òå÷åíèå 10-è ÷à-
ñîâ ïîñëå îïåðàöèè. Ðåøåíèå îá ýêñòóáàöèè áûëî ïðè-
íÿòî ïîñëå ïîëíîãî âîññòàíîâëåíèÿ ñïîíòàííîãî äûõà-
íèÿ è äîñòèæåíèÿ íîðìàëüíûõ ïîêàçàòåëåé ãàçîâ àðòå-
ðèàëüíîé êðîâè. Ìîíèòîðèíã ïåðåäà÷è íåéðî-ìûøå÷-
íîãî èìïóëüñà íå ïîòðåáîâàëñÿ. Ïîñëå âîññòàíîâëåíèÿ
ôóíêöèè æåëóäî÷íî-êèøå÷íîãî òðàêòà (÷åðåç ñóòêè)
áîëüíîé áûë ïåðåâåäåí íà ïåðîðàëüíóþ ôîðìó ïèðè-
äîñòèãìèíà è îòìåíåí äåêñàìåòàçîí.

Ãëàäêîå òå÷åíèå êàê áëèæàéøåãî ïîñòîïåðàöèîííîãî
ïåðèîäà, òàê è ïåðâûõ øåñòè ìåñÿöåâ ïîñëå îïåðàöèè
(îòñóòñòâèå ïðèçíàêîâ ñòåíîêàðäèè è ìèàñòåíè÷åñêèõ
êðèçîâ, óâåëè÷åíèå ôðàêöèè âûáðîñà ñåðäöà â ïðåäå-
ëàõ 30%-40%) ïîçâîëÿþò ñäåëàòü âûâîä î ïðàâèëüíîñòè
âûáîðà îáúåìà îïåðàöèîííîãî âìåøàòåëüñòâà. Òàêèì
îáðàçîì, ïðè àäåêâàòíîì âûáîðå òàêòèêè ïðåä- è ïîñ-
ëåîïåðàöèîííîãî ëå÷åíèÿ áîëüíîãî âîçìîæíî óñïåø-
íîå ïðîâåäåíèå îäíîâðåìåííîé îïåðàöèè êîðîíàðíî-
ãî øóíòèðîâàíèÿ â óñëîâèÿõ ÈÊ è òèìýêòîìèè ó áîëü-
íûõ èøåìè÷åñêîé áîëåçíüþ ñåðäöà è ãåíåðàëèçîâàí-
íîé ìèàñòåíèåé.
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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”, Tbilisi, 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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Ãðèãîëèÿ Ã.Í., Ëîìèíàäçå Ñ.Ý., Ãîãèÿ Î.À., Ñóëàêâå-
ëèäçå Ê.Ð., Ãåòìàíñêèé Â.Í.

Êàðäèîõèðóðãè÷åñêàÿ êëèíèêà “Îòêðûòîå ñåðäöå”, Òáèëèñè

Â ñòàòüå îïèñàíî óñïåøíîå ïðîâåäåíèå ñî÷åòàííîé îïåðàöèè
êîðîíàðíîãî øóíòèðîâàíèÿ â óñëîâèÿõ èñêóññòâåííîãî êðî-
âîîáðàùåíèÿ è òèìýêòîìèè ó áîëüíîãî èøåìè÷åñêîé áîëåçíüþ
ñåðäöà è ãåíåðàëèçîâàííîé ôîðìîé ìèàñòåíèè.

Ãåíåðàëèçîâàííàÿ ìèàñòåíèÿ îñëîæíÿåò ïðîâåäåíèå àíåñ-
òåçèè è îïåðàöèè ââèäó ïîâûøåííîãî ðèñêà ïîñòîïåðàöè-
îííûõ îñëîæíåíèé, òðåáóþùèõ ïðîäîëæèòåëüíîé èíòåí-
ñèâíîé òåðàïèè.

Ñóùåñòâóåò ìíîæåñòâî ìåòîäîâ àíåñòåçèè äëÿ ïàöèåíòîâ
ñ äàííûì äèàãíîçîì. Â ìåäèöèíñêîé ïðàêòèêå ïî ñåé äåíü
âñå åùå îáñóæäàåòñÿ âîïðîñ î öåëåñîîáðàçíîñòè ïðîâåäå-
íèÿ òèìýêòîìèè.

Äàííûé êëèíè÷åñêèé ñëó÷àé ïîêàçûâàåò, ÷òî âûáîð ïðà-
âèëüíîé òàêòèêè ïðå- è ïîñòîïåðàöèîííîãî ëå÷åíèÿ ïî-
çâîëÿåò ïðîâåäåíèå êîìáèíèðîâàííûõ îïåðàöèé ïîäîá-
íîãî òèïà.

Ðåöåíçåíò: ä.ì.í., ïðîô. À.À. Íàäàðåèøâèëè

Íàó÷íûé îáçîð

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-

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 TBI.

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-

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-

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 a rigid 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-

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 immunohis-
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.

ÐÅÇÞÌÅ

ÑÎÂÐÅÌÅÍÍÛÅ  ÝÊÑÏÅÐÈÌÅÍÒÀËÜÍÛÅ  ÌÎÄÅËÈ
×ÅÐÅÏÍÎ-ÌÎÇÃÎÂÎÉ ÒÐÀÂÌÛ

Ìàíâåëÿí Î.Ì.

Åðåâàíñêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò
èì Ì. Ãåðàöè, Àðìåíèÿ

Öåëüþ äàííîé îáçîðíîé ñòàòüè ÿâèëîñü îçíàêîìëåíèå øè-
ðîêîé íàó÷íîé àóäèòîðèè ñ ñóùåñòâóþùèìè ìîäåëÿìè ýêñ-
ïåðèìåíòàëüíî èíäóöèðîâàííîé íåéðîòðàâìû, óñïåøíî ïðè-
ìåíÿåìûìè â çàïàäíûõ ñòðàíàõ è ïðàêòè÷åñêè íåèçâåñòíûìè
â Âîñòî÷íîé Åâðîïå. Íàìè äàåòñÿ îïèñàíèå íàèáîëåå óñïåø-
íî èñïîëüçóåìûõ ìîäåëåé ÷åðåïíî-ìîçãîâîé òðàâìû, îñíî-
âàííûõ íà ïðèìåíåíèè ìåõàíè÷åñêîãî âîçäåéñòâèÿ íà ÷åðåï,
òâåðäóþ ìîçãîâóþ îáîëî÷êó èëè ãîëîâíîé ìîçã. Äàåòñÿ
êðàòêàÿ õàðàêòåðèñòèêà êàæäîãî ìåòîäà â ñâåòå ìèìèêðèè
îñíîâíûõ ïðîÿâëåíèé ÷åëîâå÷åñêîé íåéðîòðàâìû, ãèñòîëî-
ãè÷åñêèõ íàõîäîê, íåâðîëîãè÷åñêîãî äåôèöèòà è ïîâåäåí÷åñ-
êèõ ðåàêöèé.
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“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 früh-
neuhochdeutschen)

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

In der urologischen Traumatologie sind Harnblasenrupturen
eng verknüpft mit Frakturen des knöchernen Beckens und
stumpfen Bauchtraumen, z.B. infolge von Verkehrsunfällen
oder Stürzen [8,10,26,47]. Die Mortalität variiert dabei zwi-
schen 11-44 % [8,27]. Zudem finden sich iatrogen verursach-
te Verletzungen der Harnblase, beispielsweise im Rahmen
transurethraler Interventionen oder gynäkologisch-/urolo-
gisch offener Operationen. Die Häufigkeit dieser Verletzun-
gen richtet sich hierbei nach der Komplexität des einzelnen
Eingriffs [48]. Im Rahmen von Gerichtssektionen erlangen zu-
sätzlich Schuss-, Pfählungs- und Stichverletzungen forensi-
sche Relevanz. Demgegenüber 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, Seitenwände) Anteil der
Harnblase. Abhängig vom Füllungsvolumen werden nur
die dem Peritoneum benachbarten Teile der Blase von der
Serosa des Peritoneums überzogen. Häufig ist die Ruptur
mit Anspießung oder Zerreißung der Blase durch ein knö-
chernes Fragment des Beckens im extraperitonealen Teil
lokalisiert, wohingegen die dem Bauchfell zugewandte Seite
im Allgemeinen bei stumpfen Bauchtraumen, z.B. durch
eine plötzliche Distension durch einen Sicherheitsgurt bei
gleichzeitig gefüllter Harnblase, betroffen ist. Eine Kombi-
nation beider Arten der Blasenrupturen ist in 5-10% der
Fälle beschrieben [17,22,46,49].

Bei den Spontanrupturen handelt es sich zumeist um Zerrei-
ßungen des dem Peritoneum anliegenden Teils der Harnbla-
se. Diese treten infolge abdomineller Druckerhöhungen (z.B.

durch heftiges Erbrechen oder Kompression von außen) im
Sinne eines „Bagatelltraumas” auf, ohne dass dabei immer die
Quelle des ursächlichen Traumas, z.B. ein kutanes oder sub-
kutanes Hämatom, festgestellt werden muss [23,45]. Patel et
al. berichteten über den seltenen Fall einer spontanen extra-
peritonealen Blasenruptur bei einem 63 jährigen Patienten mit
Zystitis [43]. Spontane intraperitoneale Rupturen wurden bei
akuter Blasenauslassobstruktion oder bei pathologischen
Veränderungen der vesikalen Schleimhaut im Sinne von Kar-
zinomen, akuten und chronischen Zystitiden, Tuberkulose,
Blasensteinen oder Harnblasendivertikeln gefunden [16,43].
Gottlieb und Boeminghaus beschrieben diesbezüglich Detrus-
ordegenerationen nach Typhus- oder Lues-Infektion mit nach-
folgender Blasenruptur bei übermäßigem Füllungsvolumen
[6,18]. Des Weiteren wurden kasuistisch intraperitoneal gerich-
tete Blasenrupturen nach gynäkologischen Operationen und
Bestrahlungen sowie in einem Fall im Rahmen einer Schwan-
gerschaft publiziert [1,4,29,38,50]. Haddad et al. beschrieben
ferner die Möglichkeit von nekrotischen Blasenwandverände-
rungen nach Embolie in die Blasenwand [24].

Häufig 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 Urämie” nach Austritt von Urin in die
freie Bauchhöhle oder ein hämodynamischer Schock als
Folge eines Verblutens aus venösen intravesikalen/-mu-
ralen Blutgefäßen [45]. Aufgrund der resorptiven Eigen-
schaften des Peritoneums ist ein Anstieg des Serumharn-
stoffs bei einer Extravasation von Urin in die freie Bauch-
höhle nachweisbar. Im Rahmen einer Obduktion sollte
deshalb die intraabdominelle Flüssigkeit auf harnpflich-
tige Substanzen (Harnstoff oder Kreatinin) untersucht
werden. Das Ausmaß der Blutung korreliert mit dem je-
weiligen Schweregrad der Verletzung und kann in vielen
Fällen initial als Mikrohämaturie nachweisbar sein [42].
Der massive Austritt von Blut in die freie Bauchhöhle
kann durch Abdeckung der Leckage durch Darmanteile
oder Teile des Omentum majus in Abhängigkeit von der
Körperlage vermindert werden. Von Harnblasenrupturen
aufgrund evidenter Pathologie sind die sog. idiopathi-
schen Zerreißungen abzugrenzen. Hierbei finden sich
ursächlich keine prädisponierenden Faktoren oder exter-
nen Einflüsse. In der Literatur sind diesbezüglich Patien-
ten mit Blasenentleerungsstörungen, renaler Azotämie

Ñëó÷àé èç ïðàêòèêè

SPONTANE HARNBLASENRUPTUREN
IM RECHTSMEDIZINISCHEN UNTERSUCHUNGSGUT
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oder Azidose erwähnt [13,51]. Die nachfolgende tabella-
rische Auflistung zeigt eine Literaturübersicht über die

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] 1 Blasenkarzinom 
Wandabwa et al., 2004, [55] 1 „Wochenbett" 
Lynn et al., 2003, [35] 1 Alkoholintoxikation 
Baseman et al., 2003, [4] 1 Zustand nach Radiatio 
Kojima et al., 2003, [31] 1 Perforierte infizierte Urachuszyste 
Maruschke et al., 2003, [37] 1 Perforierte infizierte Urachuszyste 
Jayathillake et al., 2002, [28] 1 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 Gynäkologische Voroperationen und Radiatio (3 Fälle) 
vor Jahren 

Kravchick et al., 2001, [32] 1 Urethrale Blutkoagel nach 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 amtsärztlichen Kremato-
riumsleichenschau vor Einäscherung wurde durch den un-
tersuchenden Rechtsmediziner die Leiche eines 74jährigen
Mannes zurückgehalten, da ein Zusammenhang zwischen den
kurz vor dem Tod durchgeführten ärztlichen Behandlungsmaß-
nahmen und der in der Todesbescheinigung aufgeführten To-
desursache nicht sicher ausgeschlossen werden konnte.

Zehn Monate vor dem Tod des Mannes wurde eine anteri-
ore Rektumresektion bei diagnostiziertem Adenokarzinom
(pT2 pNO M0, G1-2) mit anschließender Radiochemothera-
pie durchgeführt. Aufgrund progredienter, katheterpflichti-
ger Blasenentleerungsstörungen erfolgte zehn Tage vor dem
Tode des Patienten die stationäre 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 Hämoglobinwertes (6,5 g/dl) bei zunehmender All-
gemeinzustandsverschlechterung des Patienten auf. Bei der
sofortigen endoskopischen Kontrolle zeigten sich blutende
arterielle Gefäßstümpfe im Bereich der Prostataloge, welche
elektrokoaguliert wurden. Zudem wurde eine Harnblasen-
tamponade mit etwa zwei Litern Blut diagnostiziert, welche
ausgespült werden konnte. Bei der nachfolgenden sono-
graphischen Kontrolle wurde freie abdominale Flüssigkeit
festgestellt, aufgrund welcher eine Laparatomie durchge-
führt wurde. Bei der chirurgischen Inspektion zeigte sich
eine intraperitoneale Ruptur der Harnblase im Bereich des
Daches. Trotz postoperativer intensivmedizinischer Behand-
lung kam es im weiteren klinischen Verlauf zum septischen
Multiorganversagen. Der Patient verstarb zwölf Tage nach
der TUR-P bzw. vier Tage nach den Sekundareingriffen.

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 oberflächliche, z.T. mit Blutkoageln versehe-
ne quer- und längsgestellte 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 fibrinös belegten und subserös prominent gefäß-
gezeichneten Dünndarmanteilen sowie etwa 300 ml fibri-
nöse Flüssigkeit in der Bauchhöhle. Makrokopische An-
zeichen einer Sepsis waren ein Hirnödem, Schockorgane
sowie eine erweichte Milzpulpa. Kein Nachweis eines Kar-
zinomrezidivs im Dickdarm.

Abb. 1. Obduktion: Eröffnete Harnblase mit hämorrhagi-
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 leukozytärer Demarkierung. Bei ausgedünntem Uro-
thel, welches im Randbereich der Rupturstelle nekrotisch
imponierte, fanden sich oberflächliche Fibrinauflagerun-
gen und multiple, auf die Schleimhaut begrenzte Hämor-
rhagien mit nekrotischem Epithel ohne lokale Hinweise für
Entzündungen, Neoplasien, Gefäßveränderungen oder
Strahlenschäden in der Harnblasenwand (Abb. 2).

Abb. 2. Histologie der Harnblasenschleimhaut: Vollstän-
dig die Harnblasenwand durchsetzende frischere Wand-
einblutung (Rupturstelle) mit leukozytärer Demarkati-
on, nekrotischem Epithel und fibrinösen Auflagerungen
(HE; Originalvergrößerung 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 jähriger Mann wurde sitzend in
einer Blutlache, an einen Heizkörper gelehnt, tot in seiner
verwahrlosten Wohnung aufgefunden. Einige Zeit zuvor
seien lautstarke Streitereien nach Aussagen von Nachbarn
wahrgenommen worden. Der Mann hatte seit längerer Zeit
aufgrund familiärer Probleme vermehrt Alkohol getrunken.
Im Schlafzimmer wurden Handschellen gefunden, wobei ein
Sexualdelikt, möglicherweise verursacht durch fremde Hand,
zunächst nicht sicher ausgeschlossen werden konnte.

Sektionsbefunde (auszugsweise). Bei der äußeren Leichen-
besichtigung fielen eine schwache Ausbildung der Livo-
res sowie eine Blässe der sichtbaren Schleimhäute auf. An
unterschiedlichen Körperstellen, u.a. über knöchernen
Widerlagern, fanden sich z.T. flächenhafte Hämatome und
Abschürfungen. Im Bereich der Fossa navicularis und am
Penisschaft waren angetrocknete Blutantragungen ohne
Nachweis einer äußerlich sichtbaren genitalen Verletzung
erkennbar. Nach Eröffnung der Bauchhöhle zeigte sich flüs-
siges und geronnenes Blut im kleinen Becken. Bei weiterer
Präparation stellten sich Blutkoagel an der Blasenhinter-
wand am Übergang zum Harnblasendach dar. Nach Eröff-

nung der dilatierten Harnblase imponierte eine etwa 6x6
cm messende unterblutete Perforation der Harnblasenhin-
terwand am Übergang zum Dach, welche in der Peripherie
von einigen Satellitenverletzungen, welche nur die Schleim-
hautoberfläche 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. 3. Obduktion: a) Perforation der Harnblase in situ
mit Austritt flüssigen 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 entzündlichen oder
tumorösen Prozess. Kein Nachweis wundheilungstypi-
scher Entzündungszellen.

Laborchemische Untersuchungen. Die Analyse der Blut-
probe auf die Alkoholkonzentration ergab einen Wert von
4,08 ‰, die Untersuchung auf Harnstoff i.S. 12,4 mmol/l
(Ref.: 3,3-6,7 mmol/l). Die toxikologische Untersuchung auf
andere bewusstseinstrübende 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 außen
auf dem Boden von mindestens zwei wanddurchsetzen-
den intraperitonealen Harnblasenrupturen. Des Weiteren
fanden sich pathomorphologische Anzeichen für einen
chronischen Alkoholmissbrauch. Bei negativem Nachweis-
versuch eisenspeichernder Makrophagen in der Blasen-
wand sprach der Gesamtbefund dafür, dass die Verletzun-
gen der Harnblase in einem engen zeitlichen Zusammen-
hang zum Todeseintritt entstanden sind und allenfalls nur
wenige Stunden überlebt wurden.

Fall 3. Eine 56jährige „trockene” Alkoholikerin, welche je-
doch einige Tage vor ihrem Tod erneut Alkohol trank, wurde
in den Vormittagsstunden auf dem Fußboden liegend von
ihrem Ehemann tot aufgefunden. Viele umgeworfene Gegen-
stände 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 kräftig unterblutete
Zerreißung, der Rupturrand erschien thrombosiert (Abb. 4).
Kein Nachweis pathologischer Wandveränderungen; un-
auffällige Urethra. In der freien Bauchhöhle stellte sich ca.
850 ml grau-braun-rötlicher urämisch riechender Inhalt mit
Anzeichen einer fibrinösen Peritonitis dar. Neben einer Ste-
atosis hepatis fanden sich zudem ein Lungenödem, ein Ul-
cus duodeni sowie eine Rechtsherzdilatation. Des Weiteren
zeigten sich an mehreren Lokalisationen des Körpers Häma-
tome sowie unterblutete Rippenfrakturen.

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

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

Laborchemische Untersuchungen. Blutalkoholkonzentra-
tion: 0,73 ‰

Todesursache. Todesursächlich war ein toxisches Herz-
kreislaufversagen bei Peritonitis, Dünndarmileus und be-
ginnender Urämie. 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 Körperhämatome und Rippenfraktu-
ren waren basierend auf den histologischen Untersuchun-
gen erst nach der Harnblasenruptur in einer vermutlich
durch den abdominellen Befund ausgelösten Zustands-
verschlechterung der Frau entstanden.

Das pathomorphologische Bild einer spontanen Harnbla-
senruptur mit den letalen Folgen einer Sepsis, Urämie oder
eines hämorrhagischen Schocks stellt eine seltene Diag-
nose im rechtsmedizinischen Untersuchungsgut dar. So
fanden sich im Hannoverschen und Hamburger Institut
jeweils lediglich 3 Fälle in den vergangenen 10 Jahren.
Spontane (nicht traumatische) Rupturen der Harnblase sind
nahezu ausschließlich im Bereich der dem Peritoneum be-
nachbarten Anteile lokalisiert, während extraperitoneale
Rupturen in der Regel als Traumafolge z.B. als Anspie-
ßungsverletzungen im Rahmen von Beckenfrakturen diag-
nostiziert werden [45,49]. In allen drei Fällen konnten prä-
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 Fällen diagnostiziert - ist das vom
Peritoneum bedeckte Dach bzw. die Hinterwand der Harn-
blase, welches bei einem erhöhten Füllungsvolumen des
Organs einen locus minoris resistentiae darstellt. Bartels
beschrieb bei insgesamt 504 Fällen von Harnblasenverlet-
zungen unterschiedlicher Ätiologie die Richtung, welche
die Risse einnehmen. Er fand keine Gesetzmäßigkeit, viel-
mehr orientiere sich die Spaltungsrichtung an den verschie-
densten Zügen der in der Harnblasenwand verlaufenden
Muskelbündel. [2]. Im Jahr 1923 beschrieb Katzenstein,
dass eine Harnblasenruptur nur an einer Stelle möglich
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].

Über 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 Fällen
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 unvollstän-
dige Zerreißungen, da auch nur einzelne Gewebsschichten des
Hohlorgans betroffen sein können. In Versuchen zum Nach-
weis der Elastizitätsgrenze der Blasenwand konnte nachgewie-
sen werden, dass zunächst die Schleimhaut, anschließend die
Muskelschicht und zuletzt die Tunica serosa zerreißt [7].

In klinischen Studien wurde ferner über eine Kombination
von intra- und extraperitonealen Rupturlokalisationen be-
richtet [9,47]. Im eigenen Sektionsgut fand sich diesbezüg-
lich der Fall einer traumatischen Ruptur bei prall uringefüll-
ter Harnblase einer 45 jährigen Alkoholikerin mit einem nach-
weisbaren sturzbedingten suprasymphysären Weichteilhä-
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 Läsionen perfo-
rierte jedoch die Blasenwand vollständig. 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 cmH2O auslö-
sen [11,44]. Hinsichtlich des Falles einer spontanen Harn-
blasenruptur bei einer 53jährigen, psychisch auffälligen Frau
mit initialer Harnretention beschrieben Grise et al. als Auslö-
ser eine „low bladder compliance”, da aufgrund des unpro-
portionalen Druckanstiegs während der Füllphase die Rup-
tur der Blasenwand begünstigt wird [21]. Auch die Abnah-
me der Blasenwanddicke bei zunehmendem Füllungsvolu-
men und abnehmender Elastizität kann die Gefahr einer Harn-
blasenzerreißung begünstigen [41]. Die Wandverdünnung
der prall gefüllten Blase resultiert aus einem Auseinander-
drängen der Muskelbündel des Detrusor, wobei sich das
Übergangsepithel der vesikalen Schleimhaut von bis zu 10
Schichten auf 2-5 Schichten reduziert. Tammela et al. sahen
histologisch bei einer Überdehnung der Harnblase, korres-
pondierend zu den Befundmustern unserer Fälle, fokale oder
diffuse submuköse Hämorrhagien [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 aufgeführter Faktor,
welcher die spontane Harnblasenruptur begünstigen soll
und in den Fällen 2 und 3 dieser Abhandlung dargestellt
ist, findet sich der chronische Alkoholkonsum
[34,35,36,39,51]. Schon im Jahr 1909 äußerte der Ratheno-
wer Kreisarzt Gottschalk dass: “ ... Zerreissungen der Harn-
blase meist betrunkene Individuen mit gefüllter Blase
betreffen.” [19]. Als pathophysiologisches Korrelat wer-

den die Hyposensibilität des Alkoholisierten bezüglich des
Blasenfüllungsvolumen bei gleichzeitigem Anstieg des
intravesikalen Druckes bedingt durch eine forcierte Diure-
se (Hemmung des antidiuretischen Hormons) und der
möglicherweise begleitenden rupturinduzierenden Baga-
tellverletzungen durch den Wegfall körpereigener Schutz-
und Abwehrreflexe diskutiert. Eine zusätzliche Komplikati-
onsmöglichkeit besteht in der potentiellen Gefahr der al-
koholbedingten Übelkeit mit dem damit verbundenen An-
stieg des intraabdominalen Druckes beim Erbrechen
[20,39,45]. Lunetta publizierte sechs Fälle isolierter Harn-
blasenrupturen infolge stumpfer abdominaler Minimaltrau-
men. In sämtlichen Fällen lag anamnestisch eine chroni-
sche Alkoholerkrankung vor, welche jeweils durch die bei
der Obduktion erhobenen Organbefunde (Steatosis hepa-
tis, chronische Pankreatitis etc.) bestätigt werden konnte
[34]. Bennett und Delrio berichteten über den Tod eines 18
jährigen 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 über einen zusätz-
lichen temporären Verschluss des Blasenhalses aufgrund
des á-sympathomimetischen Effektes als weiteren begüns-
tigenden Faktor für eine Blasenruptur auf [5].

Fazit für die Praxis: Die nicht-traumatische, spontane
Harnblasenruptur stellt sowohl im rechtsmedizinischen
Untersuchungsgut als auch in der Klinik eine Rarität 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 für den Kliniker Hinweise für eine mögliche Früher-
kennung und Therapie der Verletzung, zum anderen aus
rechtsmedizinischer Sicht eine wertvolle Hilfestellung für
die forensische Begutachtung vornehmlich bezüglich der
Fragestellung oder dem Ausschluss eines Fremdverschul-
dens. Für den klinisch tätigen 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 alltäglichen urologischen Operation handelt.
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SUMMARY

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

Albrecht K1., Schulz F2., Kedia G1., Breitmeier D3., Jo-
nas U1., Tsokos M2.

1Hannover Medical Institute, Department of Urology;
2Hamburg-Eppendorf University, Institute of Forensic me-
dicine; 3Hannover 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.

ÐÅÇÞÌÅ

ÑÏÎÍÒÀÍÍÛÅ ÐÓÏÒÓÐÛ ÌÎ×ÅÂÎÃÎ ÏÓÇÛÐß Â
ÏÐÀÊÒÈÊÅ ÑÓÄÅÁÍÎÉ ÌÅÄÈÖÈÍÛ

Àëüáðåõò Ê1., Øóëüö Ô2., Êåäèÿ Ã1., Áðàèòìàéåð Ä3.,
Èîíàñ Ó1., Öîêîñ Ì2.

1Ìåäèöèíñêèé èíñòèòóò Ãàííîâåðà, îòäåëåíèå óðîëîãèè,
Ãåðìàíèÿ; 2Óíèâåðñèòåò Ãàìáóðã-Ýïïåíäîðô, èíñòèòóò
ñóäåáíîé ìåäèöèíû, Ãåðìàíèÿ; 3Èíñòèòóò ñóäåáíîé
ìåäèöèíû, Ìåäèöèíñêèé Èíñòèòóò Ãàííîâåðà, Ãåðìàíèÿ

Â ðàáîòå îáñóæäàþòñÿ òðè ñëó÷àÿ ëåòàëüíîãî èñõîäà ïîñëå
ñïîíòàííîé ðóïòóðû ìî÷åâîãî ïóçûðÿ. Â ïåðâîì ñëó÷àå
ñìåðòü íàñòóïèëà â ðåçóëüòàòå îáøèðíîé òàìïîíàäû
ìî÷åâîãî ïóçûðÿ ïîñëå òðàíñóðåòðàëüíîé ðåçåêöèè
ïðîñòàòû íà âîñüìîé ïîñòîïåðàöèîííûé äåíü. Â äâóõ
äðóãèõ ñëó÷àÿõ ðóïòóðà ìî÷åâîãî ïóçûðÿ áûëà ñâÿçàíà
ñ ïîâûøåííûì ïîòðåáëåíèåì àëêîãîëÿ. Ïðîàíàëèçèðîâàíû
ïàòîìîðôîëîãè÷åñêèå ïðèçíàêè êàê òèïè÷íûå èíòðà-
ïåðèòîíåàëüíûå ëîêàëèçàöèè ïîðàæåíèÿ çàäíåé ñòåíêè èëè
êðûøû ìî÷åâîãî ïóçûðÿ, òàê è ïðè÷èíû ñìåðòè. Êðîìå
òîãî, îáñóæäàþòñÿ ñïîñîáñòâóþùèå (àíàìíåñòè÷åñêèå),
âëèÿþùèå ôàêòîðû, òàêèå êàê õðîíè÷åñêèé àëêîãîëèçì.

Ðåöåíçåíò: äåéñòâ. ÷ëåí ÀÌÍ Ãðóçèè,
ïðîô. Ë.Ã. Ìàíàãàäçå

Íàó÷íàÿ ïóáëèêàöèÿ

ÑÐÀÂÍÈÒÅËÜÍÀß ÎÖÅÍÊÀ ÊÎÍÖÅÍÒÐÀÖÈÈ ÀÍÒÈÎÊÑÈÄÀÍÒÎÂ
(ÂÈÒÀÌÈÍÛ À, Ñ, Å,  β−β−β−β−β−ÊÀÐÎÒÈÍ) Â ÏËÀÇÌÅ ÊÐÎÂÈ ÁÎËÜÍÛÕ

ÄÎÁÐÎÊÀ×ÅÑÒÂÅÍÍÎÉ ÃÈÏÅÐÏËÀÇÈÅÉ ÏÐÅÄÑÒÀÒÅËÜÍÎÉ
ÆÅËÅÇÛ È ÇÄÎÐÎÂÛÕ ÌÓÆ×ÈÍ

Ì÷åäëèäçå Ì.Ã., Øèîøâèëè Ò.È.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò, èíñòèòóò ïîñëåäèïëîìíîãî
ìåäèöèíñêîãî îáðàçîâàíèÿ è íåïðåðûâíîãî ïðîôåññèîíàëüíîãî ðàçâèòèÿ

Àíòèîêñèäàíòû íåéòðàëèçóþò è îáåçâðåæèâàþò äåé-
ñòâèå ñâîáîäíûõ ðàäèêàëîâ â îðãàíèçìå, ââèäó ÷åãî è

ïîëó÷èëè íàçâàíèå “ìóñîðùèêîâ-scavengers” [8]. Ñâî-
áîäíûå ðàäèêàëû - ðåàêòèâíûå ñîåäèíåíèÿ, êîòîðûå
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ÌÅÄÈÖÈÍÑÊÈÅ ÍÎÂÎÑÒÈ ÃÐÓÇÈÈ
CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

îáðàçóþòñÿ â õîäå îêèñëèòåëüíî-âîññòàíîâèòåëüíûõ
ïðîöåññîâ, ïðîèñõîäÿùèõ â êëåòêå. Íàèáîëåå ðàñïðî-
ñòðàíåííûìè ïðåäñòàâèòåëÿìè ñâîáîäíûõ ðàäèêàëîâ
ÿâëÿþòñÿ ñóïåðîêñèäàíèîí (Î2), îêèñü àçîòà (NO) è
ïðîäóêòû ïåðåêèñíîãî îêèñëåíèÿ æèðíûõ êèñëîò [10].

Áûñòðîå è áåñêîíòðîëüíîå íàêîïëåíèå ñâîáîäíûõ ðà-
äèêàëîâ â êëåòêå ìîæåò ñòàòü ïðåäïîñûëêîé ìíîãèõ òÿ-
æåëåéøèõ çàáîëåâàíèé - ñåðäå÷íî-ñîñóäèñòûõ (èíñóëüò,
èíôàðêò ìèîêàðäà, àòåðîñêëåðîç), íåâðîëîãè÷åñêèõ (áî-
ëåçíü Àëüöãåéìåðà, Ïàðêèíñîíà), îíêîëîãè÷åñêèõ, óðî-
ëîãè÷åñêèõ. Îêñèäàöèîííûé ñòðåññ, âûçâàííûé ñâîáîä-
íûìè ðàäèêàëàìè, âëèÿåò íà òå÷åíèå ðàçëè÷íûõ ôèçèî-
ëîãè÷åñêèõ ïðîöåññîâ: ñòàðåíèå, áåðåìåííîñòü, ðîäû
è ïåðèîä ëàêòàöèè [7,12].

Åñòåñòâåííî, â êëåòêå äîëæåí ñóùåñòâîâàòü ìåõàíèçì, îáåñ-
ïå÷èâàþùèé çàùèòó êëåòêè îò âðåäíîãî âîçäåéñòâèÿ ñâî-
áîäíûõ ðàäèêàëîâ. Ýíäîãåííàÿ àíòèîêñèäàíòíàÿ ñèñòåìà è
ÿâëÿåòñÿ ïîäîáíûì ìåõàíèçìîì (ñóïåðîêñèäèñìóòàçà, ãëó-
òàòèîíïåðîêñèäàçà, êàòàëàçà, ãëóòàòèîíðåäóêòàçà è äðóãèå)
[11]. Êðîìå ýíäîãåííûõ àíòèîêñèäàíòîâ, â áîðüáå ñ ïîâû-
øåííîé ïðîäóêöèåé ñâîáîäíûõ ðàäèêàëîâ, ðåêîìåíäóåòñÿ
òàêæå ïðèåì ýêçîãåííûõ àíòèîêñèäàíòíûõ ïðåïàðàòîâ. Â
íàñòîÿùåå âðåìÿ â áîëüøèíñòâå ñëó÷àåâ íàçíà÷àþòñÿ âû-
ñîêèå äîçû àíòèîêñèäàíòîâ, êàê ñ ëå÷åáíîé, òàê è ïðåâåí-
òèâíîé öåëüþ. Ñ÷èòàþò, ÷òî ìåãàäîçû òàêèõ àíòèîêñèäàí-
òîâ, êàê âèòàìèíû Å è Ñ, êàðîòèíîèäû, çàùèùàþò îðãà-
íèçì îò âûøåóêàçàííûõ õðîíè÷åñêèõ çàáîëåâàíèé [6,9,15].

Ê îäíîé èç òàêèõ áîëåçíåé ìîæíî îòíåñòè äîáðîêà÷å-
ñòâåííóþ ãèïåðïëàçèþ ïðåäñòàòåëüíîé æåëåçû
(ÄÃÏÆ), êîòîðàÿ ðàçâèâàåòñÿ ó 25% ìóæ÷èí ïîñëå 40-à
ëåò, à âûøå 60-è ëåò ïðîÿâëÿåò ñåáÿ òàêèìè êëèíè÷åñêè-
ìè ôîðìàìè, ÷òî â 30% ñëó÷àåâ òðåáóåò õèðóðãè÷åñêî-
ãî âìåøàòåëüñòâà. Êðîìå òîãî, ïî ñåé äåíü íå äî êîíöà
èçó÷åíû ýòèîëîãèÿ è ïàòîãåíåç ÄÃÏÆ, ÷òî, â ñâîþ î÷å-
ðåäü, îñëîæíÿåò ëå÷åíèå è ïðîôèëàêòèêó áîëåçíè.

Öåëüþ èññëåäîâàíèÿ ÿâèëîñü óñòàíîâëåíèå âëèÿíèÿ
àíòèîêñèäàíòîâ íà ðàçâèòèå äîáðîêà÷åñòâåííîé ãèïåð-
ïëàçèè ïðåäñòàòåëüíîé æåëåçû.

Ìàòåðèàë è ìåòîäû. Çà ïåðèîä 2003-2006 ãã. íàìè îá-
ñëåäîâàíû 111 ìóæ÷èí. Îñíîâíóþ ãðóïïó îáñëåäóå-
ìûõ ìóæ÷èí ñîñòàâèë 71 ïàöèåíò â âîçðàñòå îò 65 äî 81
ãîäà, êîòîðûì êëèíè÷åñêè óñòàíîâëåí äèàãíîç ÄÃÏÆ.

I êîíòðîëüíóþ ãðóïïó ñîñòàâèëè 10 ïðàêòè÷åñêè çäî-
ðîâûõ ìîëîäûõ ìóæ÷èí â âîçðàñòå îò 20 äî 35 ëåò,
II êîíòðîëüíóþ ãðóïïó - 30 ìóæ÷èí â âîçðàñòå îò 60 äî
80 ëåò, áåç êëèíè÷åñêèõ ïðèçíàêîâ ÄÃÏÆ.

Äèàãíîç ÄÃÏÆ óñòàíàâëèâàëñÿ ñ ó÷åòîì àíàìíåçà è
ìåæäóíàðîäíîãî èíäåêñà ñèìïòîìîâ ïðîñòàòû
(IPSS). Áîëüíûì ïðîâîäèëè èññëåäîâàíèå êîíöåíòðà-
öèè ñïåöèôè÷åñêîãî àíòèãåíà ïðåäñòàòåëüíîé æåëå-
çû (ÏÆ) â ïëàçìå êðîâè (ÏÑÀ); ðåêòàëüíîå îáñëåäî-
âàíèå; ýõîñêîïèþ ñ èñïîëüçîâàíèåì àïïàðàòà Toshiba
CorVision SSA 330A; îáñëåäîâàëè ïî÷êè, îáúåì ÏÆ,
îñòàòî÷íóþ ìî÷ó è ïðîâîäèëè óðîôëîóìåòðè÷åñêîå
îáñëåäîâàíèå.

Ìóæ÷èíàì ðàçíûõ âîçðàñòíûõ ãðóïï èññëåäîâàëè êîí-
öåíòðàöèþ ýíäîãåííûõ àíòèîêñèäàíòíîâ â ïëàçìå êðî-
âè (âèòàìèíû A, C, E, áåòà-êàðîòèí) äëÿ óñòàíîâëåíèÿ
èõ âîçìîæíîé ðîëè â ðàçâèòèè ÄÃÏÆ. Îïðåäåëåíèå
êîíöåíòðàöèè âèòàìèíà Ñ â ïëàçìå êðîâè ïðîèçâîäè-
ëîñü ìåòîäîì òèòðàöèè â ìîäèôèêàöèè Ïóøêèíîé Í.Í.
[15], à êîíöåíòðàöèè âèòàìèíîâ E, A è áåòà-êàðîòèíà -
æèäêèì õðîìàòîãðàôîì âûñîêîãî äàâëåíèÿ (HPLC) ñî-
ãëàñíî îïèñàííîìó â ëèòåðàòóðå ìåòîäó [13,14].

Ðåçóëüòàòû è èõ îáñóæäåíèå. Ñðåäíèé âîçðàñò áîëüíûõ
îñíîâíîé ãðóïïû ñîñòàâèë 70,2±6,2 ãîäà, IPSS, â ñðåäíåì
- 22,8±5,6, ìàññà ÏÆ - 88,3±10,9ñì3, ÏÑÀ - 4,7±0,19íã/ìë
(òàáëèöà 1). Áîëüíûì ýòîé ãðóïïû â ïëàçìå êðîâè îïðå-
äåëÿëè êîíöåíòðàöèþ ýíäîãåííûõ àíòèîêñèäàíòîâ, êî-
òîðûå ñîñòàâèëè: âèòàìèí Å - 10,7±2,8 ìêã/ë, âèòàìèí Ñ -
3,2±0,8 ìêã/ë, âèòàìèí À - 374,4±2,4 ìêã/ë, β-êàðîòèí -
0,51±0,06 ìêã/ë (òàáëèöà 1). Â êà÷åñòâå ñîïóòñòâóþùèõ
çàáîëåâàíèé ó íèõ óñòàíîâëåíû: èøåìè÷åñêàÿ áîëåçíü
ñåðäöà (ÈÁÑ) -22, ãèïåðòîíè÷åñêàÿ áîëåçíü -16, ñàõàð-
íûé äèàáåò  -18, áðîíõèàëüíàÿ àñòìà -17, õðîíè÷åñêèé
ãàñòðèò -2, õîëåöèñòèò -2, ïàõîâàÿ ãðûæà -3.

Äëÿ îïðåäåëåíèÿ íîðìàëüíûõ êîíöåíòðàöèé ýíäîãåííûõ
àíòèîêñèäàíòîâ â ïëàçìå êðîâè îáñëåäîâàëè 10 ïðàê-
òè÷åñêè çäîðîâûõ ìîëîäûõ ìóæ÷èí, êîòîðûå ñîñòàâèëè
I êîíòðîëüíóþ ãðóïïó. Íåîáõîäèìûì êðèòåðèåì âêëþ-
÷åíèÿ â ýòó ãðóïïó áûëî îòñóòñòâèå êëèíè÷åñêèõ è ëàáî-
ðàòîðíûõ ñèìïòîìîâ, õàðàêòåðíûõ äëÿ èíôåêöèîííûõ
çàáîëåâàíèé ìî÷åïîëîâîé ñèñòåìû. Åäèíñòâåííîé ïðè-

÷èíîé ïîñòóïëåíèÿ ýòèõ ìóæ÷èí â óðîëîãè÷åñêóþ êëè-
íèêó áûë ôèìîç, ïî ïîâîäó ÷åãî âñåì ïàöèåíòàì ïðîèç-
âåäåíî õèðóðãè÷åñêîå ëå÷åíèå: öèðêóìöèçèÿ ïîä ìåñò-
íîé àíåñòåçèåé. Îáùèå êëèíèêî-ëàáîðàòîðíûå äàííûå
óêàçàííûõ ïàöèåíòîâ ïðåäñòàâëåíû â òàáëèöå 1. Ñðåä-
íèé âîçðàñò ñîñòàâèë 28,6±4,5 ëåò, îáúåì ïðîñòàòû -
23,3±4,4 ãð., IPSS ïðàêòè÷åñêè ðàâíÿëñÿ íóëþ.

Ãðóïïû Âîçâðàñò, (ëåò) IPSS Ìàññà ïðîñòàòû, (ãð.) ÏÑÀ, (íã/ìë) 
îñíîâíàÿ n=71 70,2±6,2 22,8±5,6 88,3±10,9 4,7±0,19 
I êîíòðîëüíàÿ n=10 28,6±4,5 0 23,3±4,4 - 
II êîíòðîëüíàÿ n=30 66,1±4,5 5,8±2,4 44,2±7,4 2,2±0,04 
 

Òàáëèöà 1. Ðåçóëüòàòû èññëåäîâàíèÿ IPSS, ìàññû ïðîñòàòû è ÏÑÀ ïî ãðóïïàì
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Â I êîíòðîëüíîé ãðóïïå â ïëàçìå êðîâè êîíöåíòðàöèÿ
âèòàìèíà Å ñîñòàâèëà 16,1±0,3 ìêã/ê; âèòàìèíà C -
4,9±0,6 ìêã/ë, âèòàìèíà À - 567,9±57,4 ìêã/ê, áåòà-êàðî-
òèíà - 0,86±0,08 ìêã/ì (òàáëèöà 2), ÷òî ñîîòâåòñòâóåò
äàííûì, ïðèâåäåííûì â ëèòåðàòóðå. Âî II êîíòðîëüíîé
ãðóïïå áåç êëèíè÷åñêèõ ïðèçíàêîâ ÄÃÏÆ ñðåäíèé âîç-
ðàñò ñîñòàâèë 66,1±0,61 ãîäà, IPSS, â ñðåäíåì - 5,8±2,42,
ìàññà ÏÆ - 44,2±7,4 ñì3, ÏÑÀ - 2,2±0,04 íã/ìë. Îíè îá-

ðàòèëèñü â êëèíèêó ïî ïîâîäó ãèäðîöåëå (18), îñòðîãî
ýïèäèäèìèòà (6) è ïàðàôèìîçà (6). Â êà÷åñòâå ñîïóòñòâóþ-
ùèõ çàáîëåâàíèé ó íèõ óñòàíîâëåíû: ÈÁÑ (18), ãèïåðòî-
íè÷åñêàÿ áîëåçíü (6), ñàõàðíûé äèàáåò (6), õðîíè÷åñêèé
õîëåöèñòèò (4). Â ïëàçìå êðîâè êîíöåíòðàöèè àíòèîêñè-
äàíòîâ ñîñòàâèëè: âèòàìèíà Å - 13,6±1,1 ìêã/ë, âèòàìè-
íà C - 4,2±0,8 ìã/ë; âèòàìèíà À - 563,8±85,9 ìêã/ë, β-êàðî-
òèíà - 0,86±0,08 ìêã/ë (òàáëèöà 2).

Ãðóïïû Âèò. E ìêã/ë Âèò. C ìêã/ë Âèò. A ìêã/ë ß-êàðîòèí ìêã/ë 
îñíîâíàÿ n=71 10,7±2,8 3,2±0,8 374,4±2,4 0,51±0,06 
I êîíòðîëüíàÿ n=10 16,1±0,3 4,9±0,6 567,9±57,4 0,86±+0,08 
II êîíòðîëüíàÿ n=30 13,6±1,1 4,2±0,8 563,8±85,9 0,68±0,09 
 Ïîëó÷åííûå â îáåèõ êîíòðîëüíûõ ãðóïïàõ äàííûå

ýíäîãåííûõ àíòèîêñèäàíòîâ (âèòàìèíû Å,À,Ñ, β-êàðî-
òèí) è ìàññû ÏÆ, áûëè ñîïîñòàâëåíû äëÿ âûÿâëåíèÿ
êîððåëÿöèè ìåòîäîì ñòàíäàðòíîãî ñòàòèñòè÷åñêîãî ðåã-
ðåññèâíîãî àíàëèçà.

Â òàáëèöå 3 ïîêàçàíà âçàèìîñâÿçü ìåæäó óðîâíÿìè âè-
òàìèíîâ-àíòèîêñèäàíòîâ â ïëàçìå êðîâè ìóæ÷èí êîíò-

ðîëüíîé ãðóïïû. Êàê âèäíî èç òàáëèöû, êîëè÷åñòâî ýí-
äîãåííûõ àíòèîêñèäàíòîâ â ïëàçìå êðîâè ñ âîçðàñòîì
ïîñòåïåííî ïîíèæàåòñÿ (âèòàìèí Ñ - 14,2%, âèòàìèí À
- 0,75%, âèòàìèí Å - 15,1%, β-êàðîòèí- 20%). Ñîãëàñíî
ëèòåðàòóðíûì äàííûì, òîëüêî âèòàìèí À îñòàåòñÿ â
îðãàíèçìå â íîðìàëüíûõ êîíöåíòðàöèÿõ, â ÷àñíîñòè,
íàõîäèòñÿ â ïå÷åíè â âèäå ïàëìèëàòà, ÷òî è îáóñëîâëè-
âàåò, ïî- âèäèìîìó, åãî íîðìàëüíóþ êîíöåíòðàöèþ.

Òàáëèöà 3. Ñðàâíåíèå ðåçóëüòàòîâ I è II êîíòðîëüíûõ ãðóïï

Âèòàìèíû Ãðóïû Ñðåäíåå çíà÷åíèå Ñîîòíîøåíèå äàííûõ 
êîíòðîëüíûõ ãðóïï 

I êîíòðîëüíàÿ  4,9±0,6 C II êîíòðîëüíàÿ  4,2±0,8 14% 

I êîíòðîëüíàÿ  567,9±57,4 A II êîíòðîëüíàÿ  563,8±85,9 0,75% 

I êîíòðîëüíàÿ  16,1±0,3 E II êîíòðîëüíàÿ  13,1±1,01 15,1% 

I êîíòðîëüíàÿ  0,86±0,08 ß-êàðîòèí II êîíòðîëüíàÿ  0,68±0,09 20% 

 

ð<0,05
Íà ñëåäóþùåì ýòàïå ñðàâíèâàëèñü äàííûå îñíîâíîé è
ïåðâîé êîíòðîëüíîé ãðóïï. Êàê âèäíî èç òàáëèöû 5, êîí-
öåíòðàöèè ýíäîãåííûõ âèòàìèíîâ-àíòèîêñèäàíòîâ â
ïëàçìå êðîâè ïîæèëûõ ìóæ÷èí, èìåþùèõ ïðèçíàêè

ÄÃÏÆ ïî ñðàâíåíèþ ñ ìîëîäûìè, ïðàêòè÷åñêè çäî-
ðîâûìè ìóæ÷èíàìè ñíèçèëèñü è ñîñòàâèëè: âèòàìèí
Ñ – 34,7%, âèòàìèí À - 34%, âèòàìèí Å -33,5%, β-êàðî-
òèí - 40,7%, ñîîòâåòñòâåííî.

Âèòàìèíû Ãðóïïû Ñðåäíåå çíà÷åíèå Ñîîòíîøåíèå äàííûõ 
êîíòðîëüíûõ ãðóïï 

II êîíòðîëüíàÿ  4,2±0,8 C îñíîâíàÿ 3,2±0,83 23,2% 

II êîíòðîëüíàÿ  563,8±85,9 A 
Îñíîâíàÿ 374,4±72,4 

33,6% 

II êîíòðîëüíàÿ  13,6±1,01 E îñíîâíàÿ 10,7±2,8 21,4% 

II êîíòðîëüíàÿ  0,68±0,09 ß-êàðîòèí îñíîâíàÿ 0,51±0,06 25,7% 

 

Òàáëèöà 2. Êîíöåíòðàöèÿ àíòèîêñèäàíòîâ â ïëàçìå êðîâè ïî ãðóïïàì

Íà ñëåäóþùåì ýòàïå ñðàâíèâàëèñü äàííûå îñíîâíîé è
II êîíòðîëüíîé ãðóïï. Êàê âèäíî èç òàáëèöû 4, ïðè ïðî-
ÿâëåíèè êëèíè÷åñêèõ ñèìïòîìîâ ÄÃÏÆ, êîíöåíòðàöèè

ð<0,05
ýíäîãåííûõ àíòèîêñèäàíòîâ â ïëàçìå êðîâè åùå áîëåå
ïîíèæàþòñÿ: âèòàìèí Ñ - íà 23,17%, âèòàìèí À - íà
33,59%, âèòàìèí Å - íà 21,44%, β-êàðîòèí - íà 25,74%.

Òàáëèöà 4. Ñðàâíåíèå ðåçóëüòàòîâ îñíîâíîé è âòîðîé êîíòðîëüíîé ãðóïï
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Êàê âèäíî èç ðåçóëüòàòîâ íàøåãî èññëåäîâàíèÿ, êîíöåí-
òðàöèÿ ýíäîãåííûõ âèòàìèíîâ-àíòèîêñèäàíòîâ, êîòîðûå
ñîñòàâëÿþò îñíîâíîå çâåíî àíòèîêñèäàíòíîé çàùèòû ñ
âîçðàñòîì ïîñòåïåííî ñíèæàåòñÿ, ÷òî îñîáåííî çàìåò-
íî ïðè ðàçâèòèè ÄÃÏÆ. Èçâåñòíî, ÷òî â ïàòîãåíåçå òîãî
èëè èíîãî çàáîëåâàíèÿ âåäóùóþ ðîëü èãðàþò ïðîöåñ-
ñû, ïðîèñõîäÿùèå â êëåòî÷íîé ñðåäå è â êëåòî÷íîé
ìåìáðàíå [2,3]. Â ãåíåçå ïîâðåæäåíèÿ êëåòî÷íîé ìåì-
áðàíû îñíîâíîå ìåñòî çàíèìàåò èçáûòî÷íîå íàêîïëå-
íèå ñâîáîäíûõ ðàäèêàëîâ êèñëîðîäà è ïðîäóêòîâ ïåðå-
êèñíîãî îêèñëåíèÿ ëèïèäîâ. Òàêèå ñèòóàöèè âîçíèêà-
þò ïðè ãèïîâèòàìèíîçå, ãèïîêñèè, ñòðåññîâûõ ñèòóà-
öèÿõ, â ñòàðîñòè. Â ýòèõ ñëó÷àÿõ äîáàâëåíèå ïðèðîäíûõ
èëè èñêóññòâåííûõ àíòèîêñèäàíòîâ ïîâûøàåò ñïîñîá-
íîñòü îðãàíèçìà ïðîòèâîñòîÿòü ïðîäóêòàì ïåðåêèñíî-
ãî îêèñëåíèÿ ëèïèäîâ [1,4].

Èçâåñòíî òàêæå, ÷òî êàæäàÿ êëåòêà îðãàíèçìà, â ÷àñòíî-
ñòè, êëåòêè ÏÆ íàõîäÿòñÿ ïîä âîçäåéñòâèåì ìóëüòèãîð-
ìîíàëüíûõ è äðóãèõ áèîëîãè÷åñêè àêòèâíûõ ôàêòîðîâ,
êîòîðûå âîñïðèíèìàþòñÿ ñïåöèôè÷åñêèìè ðåöåïòîðà-
ìè, ðàñïîëîæåííûìè â ìåìáðàíàõ êëåòêè. Ïîäîáíîå
âîçäåéñòâèå îñóùåñòâëÿåòñÿ ïîñðåäñòâîì êðîâåíîñíîé
ñèñòåìû (òåñòîñòåðîí, ýñòðîãåíû, ýíäîêðèííûå ïîëè-
ïåïòèäû), ïàðàêðèííûå ñèãíàëû èäóò èç ñîñåäíèõ îðãà-
íîâ (ýïèäåðìè÷åñêèé ôàêòîð ðîñòà EGF, îñíîâíîé ôàê-
òîð ðîñòà ôèáðîáëàñòîâ β-FGF è äð.), èíòðàêðèííûå
ôàêòîðû âîçäåéñòâóþò íà òå æå êëåòêè, â êîòîðûõ îíè âûðà-
áàòûâàþòñÿ (òðàíñôîðìèðóþùé ôàêòîð ðîñòà TGF-α, èí-
ãèáèòîð òðàíñôîðìèðóþùåãî ôàêòîðà ðîñòà TGF-β è
äð.), íåéðîêðèííûå ôàêòîðû âûäåëÿþòñÿ íåðâàìè (ñå-
ðîòîíèí, íîðåïèíåôðèí, àöåòèëõîëèí). Äåéñòâèå âñåõ
ýòèõ ôàêòîðîâ íà êëåòêè ÏÆ ïðîèñõîäèò ïîñðåäñòâîì
áèîìåìáðàí. Íàðóøåíèå ôóíêöèè áèîìåìáðàí, â
ñâîþ î÷åðåäü, ïðèâîäèò ê íàðóøåíèþ ðîñòà è íîðìàëü-
íîãî ìåòàáîëèçìà êëåòîê ÏÆ, ÷òî, â êîíå÷íîì èòîãå,
ìîæåò ÿâèòüñÿ îäíîé èç ïðè÷èí ðàçâèòèÿ ÄÃÏÆ.

Êàê ïîêàçàëè ðåçóëüòàòû èññëåäîâàíèÿ, ïîæèëûì ìóæ-
÷èíàì ðåêîìåíäóåòñÿ ïåðèîäè÷åñêèé êîíòðîëü çà ñî-
äåðæàíèåì àíòèîêñèäàíòîâ (âèòàìèíîâ Å, À, Ñ, β-êàðî-
òèí) â ïëàçìå êðîâè. Ïðè îáíàðóæåíèè ïîíèæåíèÿ èõ
êîíöåíòðàöèè ñ öåëüþ ïðîôèëàêòèêè ñëåäóåò ïðèíè-

Âèòàìèíû Ãðóïïû Ñðåäíåå çíà÷åíèå Ñîîòíîøåíèå äàííûõ 
êîíòðîëüíûõ ãðóïï 

I êîíòðîëüíàÿ  4,9±0,7 C îñíîâíàÿ 3,2±0,8 34,7% 

I êîíòðîëüíàÿ  567,9±57,5 A 
oñíîâíàÿ 374,4±72,4 

34% 

I êîíòðîëüíàÿ  16,1±0,3 E îñíîâíàÿ 10,7±2,8 33,5% 

I êîíòðîëüíàÿ 0,86±0,08 ß-êàðîòèí îñíîâíàÿ 0,51±0,06 40,7% 

 
ìàòü ïèùó, áîãàòóþ âèòàìèíàìè À, Å, Ñ, β-êàðîòèíîì
èëè âèòàìèííûé êîìïëåêñ äëÿ ïðåäîòâðàùåíèÿ ðàçâè-
òèÿ ÄÃÏÆ è äðóãèõ ñåðüåçíûõ çàáîëåâàíèé. Ïðè ïîÿâ-
ëåíèè ïåðâûõ êëèíè÷åñêèõ ïðèçíàêîâ ÄÃÏÆ, â êîíñåð-
âàòèâíîå ëå÷åíèå (àäðåíîáëîêàòîðû, èíãèáèòîðû 5α-
ðåäóêòàçû, ôèòîòåðàïåâòè÷åñêèå ñðåäñòâà è äð.) öåëå-
ñîîáðàçíî âêëþ÷àòü è àíòèîêñèäàíòíûå âèòàìèíû. Ïî-
ëàãàåì, ÷òî òàêàÿ òàêòèêà ïîâûñèò ýôôåêòèâíîñòü ëå÷å-
íèÿ. Ïîñëå îïåðàòèâíîãî âìåøàòåëüñòâà ïî ïîâîäó
ÄÃÏÆ äëÿ áîëåå áëàãîïðèÿòíîãî òå÷åíèÿ ðåàáèëèòà-
öèîííîãî ïåðèîäà òàêæå æåëàòåëüíî ïðîâåäåíèå àíòè-
îêñèäàíòíîé òåðàïèè.
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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 α-adrenoceptor

blocking drugs, phytotherapy medicines, 5 α-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.
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Ì÷åäëèäçå Ì.Ã., Øèîøâèëè Ò.È.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò,
èíñòèòóò ïîñëåäèïëîìíîãî ìåäèöèíñêîãî îáðàçîâàíèÿ è íå-
ïðåðûâíîãî ïðîôåññèîíàëüíîãî ðàçâèòèÿ

Äëÿ èçó÷åíèÿ êîíöåíòðàöèè ýíäîãåííûõ àíòèîêñèäàíòîâ â
ïëàçìå êðîâû ïîæèëûõ ìóæ÷èí è îïðåäåëåíèÿ èõ ðîëè â
ðàçâèòèè äîáðîêà÷åñòâåííîé ãèïåðïëàçèè ïðåäñòàòåëüíîé
æåëåçû (ÄÃÏÆ) â 2003-2006 ãã. áûëî ïðîâåäåíî èññëåäî-
âàíèå 111-è ìóæ÷èí. Îñíîâíóþ ãðóïïó ñîñòàâèë 71 áîëü-
íîé â âîçðàñòå 65-81 ãîäà ñ äèàãíîçîì ÄÃÏÆ. Äëÿ îïðåäå-
ëåíèÿ íîðìàëüíîé êîíöåíòðàöèè ýíäîãåííûõ àíòèîêñèäàí-
òîâ â ïëàçìå êðîâû íàìè èçó÷åíû òàêæå 10 ìîëîäûõ ïðàê-
òè÷åñêè çäîðîâûõ ìóæ÷èí â âîçðàñòå 20-35 ëåò, êîòîðûå
ñîñòàâèëè I êîíòðîëüíóþ ãðóïïó. II êîíòðîëüíóþ ãðóïïó
ñîñòàâèëè 30 ìóæ÷èí â âîçðàñòå 60-80 ëåò áåç êëèíè÷åñêèõ
ñèìïòîìîâ ÄÃÏÆ.  Ïîëó÷åííûå ðåçóëüòàòû áûëè îáðàáî-
òàíû íà ïåðñîíàëüíîì êîìïüþòåðå ñ ïîìîùüþ ìåòîäà âà-
ðèàöèîííîé ñòàòèñòèêè. Êàê ïîêàçàëè ðåçóëüòàòû èññëåäî-
âàíèÿ, ïîæèëûì ìóæ÷èíàì ðåêîìåíäóåòñÿ ïåðèîäè÷åñêèé
êîíòðîëü çà ñîäåðæàíèåì àíòèîêñèäàíòîâ (âèòàìèíîâ Å, À,
Ñ, β-êàðîòèí) â ïëàçìå êðîâè. Ïðè îáíàðóæåíèè ïîíèæåíèÿ
èõ êîíöåíòðàöèè ñ öåëüþ ïðîôèëàêòèêè ñëåäóåò ïðèíèìàòü
ïèùó, áîãàòóþ âèòàìèíàìè À, Å, Ñ, β-êàðîòèíîì èëè âèòà-
ìèííûé êîìïëåêñ äëÿ ïðåäîòâðàùåíèÿ ðàçâèòèÿ ÄÃÏÆ è
äðóãèõ ñåðüåçíûõ çàáîëåâàíèé. Ïðè ïîÿâëåíèè ïåðâûõ êëè-
íè÷åñêèõ ïðèçíàêîâ ÄÃÏÆ, â êîíñåðâàòèâíîå ëå÷åíèå (àä-
ðåíîáëîêàòîðû, èíãèáèòîðû 5α-ðåäóêòàçû, ôèòîòåðàïåâòè-
÷åñêèå ñðåäñòâà è äð.) öåëåñîîáðàçíî âêëþ÷àòü è àíòèîêñè-
äàíòíûå âèòàìèíû. Ïîëàãàåì, ÷òî òàêàÿ òàêòèêà ïîâûñèò ýô-
ôåêòèâíîñòü ëå÷åíèÿ. Ïîñëå îïåðàòèâíîãî âìåøàòåëüñòâà
ïî ïîâîäó ÄÃÏÆ äëÿ áîëåå áëàãîïðèÿòíîãî òå÷åíèÿ ðåàáè-
ëèòàöèîííîãî ïåðèîäà òàêæå æåëàòåëüíî ïðîâåäåíèå àíòè-
îêñèäàíòíîé òåðàïèè.

Ðåöåíçåíò: äåéñòâ. ÷ëåí ÀÌÍ Ãðóçèè,
ïðîô. Ë.Ã. Ìàíàãàäçå
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ESTIMATE THE PERITONEAL INSULIN ABSORPTION
IN DIABETIC PATIENTS ON PERITONEAL DIALYSIS

Pantsulaia T., Chokhonelidze I., 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-

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 HbA1c 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
dose↓-93,6%±0,1%; insulin dose↑-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/dl-
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%±0,6%; vol-
ume↑-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 I., Lomitashvili T.

Al. Culukidze National Center of Urology; Tbilisi 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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Ìàñòîïàòèÿ, êàê ñàìîñòîÿòåëüíîå çàáîëåâàíèå, âïåðâûå
îïèñàíà åùå â íà÷àëå ÕÕ âåêà. Ïðè ýòîì óñòàíîâëåíî, ÷òî
â ïîïóëÿöèè æåíùèí äàííàÿ ïàòîëîãèÿ äèàãíîñòèðóåòñÿ
â 30-40% ñëó÷àåâ, ñ ïèêîì çàáîëåâàåìîñòè â 40-45-ëåòíåì
âîçðàñòå [3]. Îäíàêî ëèøü çà ïîñëåäíèå äâà äåñÿòèëåòèÿ,
îïèðàÿñü íà êëèíè÷åñêèå íàáëþäåíèÿ, ïðèøëè ê çàêëþ-
÷åíèþ, ÷òî íà ôîíå ìàñòîïàòèè, ïðè åå íåêîòîðûõ ôîð-
ìàõ, ìîæåò ðàçâèòüñÿ ðàê ìîëî÷íîé æåëåçû (ÐÌÆ) [2].

Êëèíè÷åñêèìè íàáëþäåíèÿìè óñòàíîâëåíî, ÷òî ðèñê
âîçíèêíîâåíèÿ ÐÌÆ ó æåíùèí â âîçðàñòå ñâûøå 45-è
ëåò ïîâûøàåòñÿ â 2,6 ðàçà â ñëó÷àå íàëè÷èÿ ìàñòîïàòèè
ñ ãèïåðïëàçèåé ìîëî÷íûõ ïðîòîêîâ è êèñòàìè è â 6 ðàç
– ïðè àòèïè÷íûõ èçìåíåíèÿõ [7]. Äàííûå êëèíèêî-ëà-
áîðàòîðíûõ è ýêñïåðèìåíòàëüíûõ èññëåäîâàíèé ñâè-
äåòåëüñòâóþò î ïîëèãîðìîíàëüíîì âîçäåéñòâèè íà
ìîðôîôóíêöèîíàëüíîå ñîñòîÿíèå ïàðåíõèìû è ñòðî-
ìû ìîëî÷íîé æåëåçû (ÌÆ), ÷òî çàòðóäíÿåò ïîëíóþ õà-
ðàêòåðèñòèêó ýòèîïàòîãåíåçà ïðîöåññîâ, ïðîòåêàþùèõ
â æåëåçå. Íåñìîòðÿ íà ýòî, óñòàíîâëåíî, ÷òî îäíèì èç
îñíîâíûõ ãîðìîíàëüíûõ ïðîìîòîðîâ ìàñòîïàòèè ÿâ-
ëÿåòñÿ äèñáàëàíñ ýñòðîãåíîâ è ïðîãåñòåðîíà, îñîáåí-
íî – äåôèöèò ïîñëåäíåãî [1,2]. Èìåþòñÿ òàêæå ñâåäå-
íèÿ îá ó÷àñòèè â óïîìÿíóòûõ ïðîöåññàõ àíäðîãåíîâ,
èíñóëèíà, ïðîëàêòèíà è òèðåîèäíûõ ãîðìîíîâ [2,8].

Ðàçíîðå÷èâû ëèòåðàòóðíûå ñâåäåíèÿ î ðîëè ôóíêöèîíàëü-
íîãî ñòàòóñà ùèòîâèäíîé æåëåçû (ÙÆ) â ðàçâèòèè ìàñòî-

ïàòèè. Ïî äàííûì îäíèõ àâòîðîâ, íàëè÷èå ãèïîôóíêöèè
ÙÆ â 3,8 ðàçà ïîâûøàåò ðèñê ðàçâèòèÿ ìàñòîïàòèè [1].
Äðóãèå àâòîðû îòìå÷àþò óñèëåíèå àêòèâíîñòè ÙÆ ïðè
äîáðîêà÷åñòâåííûõ çàáîëåâàíèÿõ ìîëî÷íûõ æåëåç [6] è
ãèïîôóíêöèè ÙÆ ïðè çëîêà÷åñòâåííûõ çàáîëåâàíèÿõ ãðó-
äè [2,4,5]. Ïî äàííûì íåêîòîðûõ èññëåäîâàòåëåé, ó 28% áîëü-
íûõ ìàñòîïàòèåé â ùèòîâèäíîé æåëåçå âûÿâëÿþòñÿ äèô-
ôóçíûå è äèôôóçíî-óçëîâûå ïîðàæåíèÿ, à ó 24% - óçëî-
âûå îáðàçîâàíèÿ, ÷òî åùå ðàç íàãëÿäíî ñâèäåòåëüñòâóåò î
íàëè÷èè âçàèìîñâÿçè ìåæäó ïîðàæåíèåì ùèòîâèäíîé
æåëåçû è ìàñòîïàòèåé [1,2]. Îäíàêî, ìåõàíèçìû âçàèìî-
ñâÿçè ìåæäó äèôôóçíîé ìàñòîïàòèåé è ôóíêöèîíàëüíûì
ñîñòîÿíèåì ÙÆ ïî ñåé äåíü ïðàêòè÷åñêè íå èçó÷åíû .

Öåëüþ äàííîãî èññëåäîâàíèÿ ÿâèëîñü îïðåäåëåíèå âíóò-
ðåííåé âçàèìîñâÿçè ìåæäó ôóíêöèîíàëüíûì ñîñòîÿ-
íèåì ùèòîâèäíîé æåëåçû è ÷àñòîòîé âîçíèêíîâåíèÿ
äèôôóçíîé ìàñòîïàòèè.

Ìàòåðèàë è ìåòîäû. Äëÿ ðåøåíèÿ ýòîé çàäà÷è íàìè
îáñëåäîâàíû 90 æåíùèí â âîçðàñòå 23-40, 40-50 è âûøå
50-è ëåò, ó êîòîðûõ â ñûâîðîòêå êðîâè îïðåäåëÿëè óðî-
âåíü ñâîáîäíîãî òèðîêñèíà (FT4), òèðåîñòèìóëèðóþ-
ùåãî ãîðìîíà (TSH), òèòðû àíòèòåë ê òèðåîïåðîêñèäà-
çå, ìèêðîñîìàëüíûì ôðàêöèÿì òèðåîöèòîâ è òèðåî-
ãëîáóëèíó ñ èñïîëüçîâàíèåì ëàáîðàòîðíûõ èììóíî-
ôåðìåíòíûõ ìåòîäîâ. Ïðèìåíÿëèñü ïàëüïàòîðíîå è
óëüòðàçâóêîâîå (ÓÇÈ) èññëåäîâàíèÿ ùèòîâèäíîé è ìî-
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Êà÷åñòâåííûé êîíòðîëü ãëèêåìèè ó äèàáåòèêîâ äîñòèãàåò-
ñÿ êàê ïîäêîæíûì, òàê è èíòðàïåðèòîíåàëüíûì ââåäåíèåì
èíñóëèíà. Èíòðàïåðèòîíåàëüíîå ââåäåíèå èíñóëèíà èìååò
âûñîêèé ôèçèîëîãè÷åñêèé ýôôåêò, ïîïàäàåò â êðîâü ÷å-

ðåç ïîðòàëüíóþ âåíîçíóþ ñèñòåìó, îäíàêî ïîòðåáíîñòü â
èíñóëèíå ïðè ýòîì ïîâûøàåòñÿ. Ôàêòîðû, ïðèíèìàþùèå
ó÷àñòèå â ïðîöåññå àáñîðáöèè èíñóëèíà, äî êîíöà íå óñòà-
íîâëåíû. Öåëüþ èññëåäîâàíèÿ ÿâèëîñü îïðåäåëåíèå ôàêòî-
ðîâ, êîòîðûå ó÷àñòâóþò â àáñîðáöèè èíñóëèíà ÷åðåç áðþ-
øèíó.

Ïîëó÷åííûå äàííûå óêàçûâàþò, ÷òî â ïðîöåññå àáñîðáöèè
èíñóëèíà çíà÷èìóþ ðîëü èãðàþò òèï òðàíñïîðòà áðþøèíû,
äîçà èíñóëèíà, ãëèêåìèÿ è êîëè÷åñòâî äèàëèçàòà. Ïî íàøèì
äàííûì, îæèðåíèå è äèñëèïèäåìèÿ îñîáîé ðîëè â àáñîðáöèè
èíñóëèíà íå âûïîëíÿþò.

Ðåöåíçåíò: äåéñòâ. ÷ëåí ÀÌÍ Ãðóçèè,
ïðîô. Ë.Ã. Ìàíàãàäçå
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ëî÷íûõ æåëåç, à ïðè íåîáõîäèìîñòè, ìîðôîëîãè÷åñêîå
èññëåäîâàíèå óçëîâûõ îáðàçîâàíèé ìîëî÷íûõ æåëåç.
Äàííûå îïðîñà ïàöèåíòîê: äëèòåëüíîñòü çàáîëåâàíèÿ
ùèòîâèäíîé æåëåçû è ïðîâîäèâøååñÿ ëå÷åíèå, íàëè-
÷èå íàñëåäñòâåííîé îòÿãîùåííîñòè çàáîëåâàíèÿìè
ÙÆ è ÌÆ, âîçðàñò íàñòóïëåíèÿ ìåíàðõå, íàëè÷èå ìå-
íîïàóçû, êîëè÷åñòâî ðîäîâ, ïðîäîëæèòåëüíîñòü ãðóä-
íîãî êîðìëåíèÿ, êîëè÷åñòâî àáîðòîâ, æàëîáû íà ìî-
ëî÷íûå æåëåçû (áîëü, íàáóõàíèå) â ñâÿçè ñ ìåíñòðóàëü-
íûì öèêëîì - âíîñèëèñü â ñïåöèàëüíóþ àíêåòó.

Ïîëó÷åííûå ðåçóëüòàòû îáðàáàòûâàëèñü ñ ïðèìåíåíè-
åì ñîâðåìåííûõ ìàòåìàòèêî-ñòàòèñòè÷åñêèõ ìåòîäîâ ñ
èñïîëüçîâàíèåì ïðîãðàììû SPSS v. 11 (âûáðàííûé
óðîâåíü äîñòîâåðíîñòè p<0,05).

Ðåçóëüòàòû è èõ îáñóæäåíèå. Äëÿ áîëåå îáúåêòèâíîãî
ïðåäñòàâëåíèÿ ïîëó÷åííûõ ðåçóëüòàòîâ âñå ïàöèåíòêè
(90 æåíùèí) áûëè ðàçäåëåíû íà äâå ãðóïïû: I ãðóïïó
ñîñòàâèëè 47 æåíùèí, ó êîòîðûõ ïî ðåçóëüòàòàì êëèíè-
êî-èíñòðóìåíòàëüíîãî èññëåäîâàíèÿ áûëà âûÿâëåíà ïà-
òîëîãèÿ ùèòîâèäíîé æåëåçû; II ãðóïïó ñîñòàâèëè 43
æåíùèíû, ó êîòîðûõ ÿâíûõ ïðèçíàêîâ çàáîëåâàíèé ÙÆ
íå óñòàíîâëåíî.

Êîðîòêî îõàðàêòåðèçóåì äàííûå î ñîñòîÿíèè ÙÆ ó æåí-
ùèí I ãðóïïû (ñ íàëè÷èåì òèðåîïàòèè): îáúåì ÙÆ ìå-
íåå 12 ñì3 âûÿâëåí ó 5-è (10,6%) æåíùèí, â èíòåðâàëå 12-
18 ñì3 – ó 22-õ (46,8%), ñâûøå 18 ñì3 – ó 19-è (40,4%)
æåíùèí I ãðóïïû. Îäíîé áîëüíîé áûëà âûïîëíåíà òè-
ðåîèäýêòîìèÿ. Ó 43-õ (95,6%) æåíùèí íàñëåäñòâåííîé
îòÿãîùåííîñòè áîëåçíÿìè ÙÆ íå âûÿâëåíî. Ñîãëàñíî
äàííûì àíàìíåçà, æàëîáû, òèïè÷íûå äëÿ òèðåîïàòèè,
îòìå÷àëèñü ó 26-è (56,5%) æåíùèí â òå÷åíèå ïåðèîäà
âðåìåíè ìåíåå 1 ãîäà, áîëåå 1 ãîäà – ó 20-è (43,5%). Áîëü-
øèíñòâî - 30 (63,8%) áîëüíûõ ïîëó÷àëè ñïåöèôè÷åñêîå
ìåäèêàìåíòîçíîå ëå÷åíèå, 17 (36,1%) ïàöèåíòîê ðàíåå
íå ëå÷èëèñü; â ÙÆ ïîñðåäñòâîì ÓÇÈ âûÿâëåíî ïðåâà-
ëèðîâàíèå äèôôóçíûõ ïîðàæåíèé (â 32-õ (69,6%) ñëó÷à-
ÿõ) íà ôîíå ïîíèæåííîé (43,5%) èëè ñëàáî ïîíèæåííîé
(32,6%) ñòðóêòóðíîé ýõîãåííîñòè. Òèðåîèäèò âûÿâëåí â
28-è (71,8%) ñëó÷àÿõ. Â ñûâîðîòêå êðîâè â 26-è (55,3%)
ñëó÷àÿõ âûÿâëåí ïîâûøåííûé óðîâåíü ãîðìîíà TSH
(ñâûøå 4 ìêìå/ìë) è ëèøü â 13-è (27,7%) - íîðìàëüíûé
(0,4-4 ìêìå/ìë). ×òî êàñàåòñÿ óðîâíÿ ãîðìîíà FT4, ó 32-õ
(68,1%) áîëüíûõ îòìå÷àëèñü íîðìàëüíûå ïîêàçàòåëè (â
èíòåðâàëå 0,8-2 íã/äë), ó 10-è (213%) - ïîâûøåííûå (>2 íã/äë)
è ó 5-è (106%) - ïîíèæåííûå (<0,8 íã/äë). Ïîâûøåííûå
óðîâíè òèðåîèäíûõ àíòèòåë íå âûÿâëåíû ó 20-è (44,4%)
ïàöèåíòîê. Ïðèìåðíî îäèíàêîâîå êîëè÷åñòâî àíòèòåë îò-
ìå÷åíî ê òèðåîïåðîêñèäàçå (20%), ìèêðîñîìíîé ôðàê-
öèè òèðåîèäèòîâ (17,8%) è òèðåîãëîáóëèíó (17,8%).

Òàêèì îáðàçîì, èñõîäÿ èç âûøåïðèâåäåííûõ äàííûõ,
ñðåäè ïàöèåíòîê I ãðóïïû âûÿâëåíû: êëèíè÷åñêèé ãè-
ïîòèðåîç – â 8-è (17%) ñëó÷àÿõ, ñóáêëèíè÷åñêèé ãèïî-

òèðåîç – â 19-è (40,4%); êëèíè÷åñêèé ãèïåðòèðåîç –
â 5-è (10,6%); ñóáêëèíè÷åñêèé ãèïåðòèðåîç – â 3-õ (64%);
ýóòèðåîèäíîå ñîñòîÿíèå – â 12-è (25,5%) ñëó÷àÿõ. Ñëå-
äóåò îòìåòèòü, ÷òî ó æåíùèí, áîëüíûõ äèôôóçíîé ìàñ-
òîïàòèåé, â áîëüøèíñòâå ñëó÷àåâ âûÿâëÿþòñÿ ïîâûøåí-
íûå óðîâíè ãîðìîíà TSH â ñûâîðîòêå êðîâè ïðè íàëè-
÷èè íîðìàëüíîãî óðîâíÿ FT4 (äèàãðàììà).

Äèàãðàììà. Óðîâíè ãîðìîíîâ TSH è FT4 â ñûâîðîòêå
êðîâè ó áîëüíûõ ìàñòîïàòèåé

Ñðàâíåíèå àíêåòíûõ äàííûõ ïàöèåíòîê ñ ïàòîëîãèåé ÙÆ
(I ãðóïïà) è áåç íåå (II ãðóïïà) âûÿâèëî, ÷òî âîçðàñò ïåð-
âîé ìåíñòðóàöèè â îáåèõ ãðóïïàõ ñîñòàâèë 11 ëåò è âûøå,
ðåãóëÿðíûé ìåíñòðóàëüíûé öèêë îòìå÷àëñÿ â 26-è
(66,7%) è 22-õ (71%) ñëó÷àÿõ â I è II ãðóïïàõ, ñîîòâåòñòâåí-
íî; æàëîáû íà íàðóøåíèå ìåíñòðóàëüíîãî öèêëà â òå÷å-
íèå ïåðèîäà ñâûøå 1 ãîäà ïðåäúÿâëÿëè 10 (23,1%) æåí-
ùèí I è 11 (25,8%) II ãðóïï; ìåíîïàóçà âûÿâëåíà ó 7-è
(17%) æåíùèí I è 14-è (32,6%) II ãðóïï; ÷èñëî ðîæàâøèõ
â I ãðóïïå ñîñòàâèëî 84,8% (âîçðàñò ïåðâûõ ðîäîâ 25 ëåò
è ìåíåå – â 77,5% ñëó÷àåâ) è ñðåäíåå ÷èñëî ðîäîâ ðàâíî
äâóì; âî II ãðóïïå ýòè ïàðàìåòðû òàêîâû: 62,8%, 65,5% è
1, ñîîòâåòñòâåííî; îäèíàêîâ õàðàêòåð ãðóäíîãî êîðìëå-
íèÿ ó æåíùèí äâóõ ãðóïï - ïåðèîä êîðìëåíèÿ ãðóäüþ, â
îñíîâíîì, äëèëñÿ ìåíåå 6-è ìåñÿöåâ; êîëè÷åñòâî àáîðòîâ
áûëî, â ñðåäíåì, îäèíàêîâî â êàæäîé ãðóïïå, â ïðåäìåí-
ñòðóàëüíîì ïåðèîäå æàëîáû íà íàáóõàíèå è áîëè ìî-
ëî÷íîé æåëåçû îòìå÷åíû ó 34-õ (75,6%) ïàöèåíòîê I ãðóï-
ïû, â òîì ÷èñëå ó 9-è (20%) æàëîáû äëèëèñü è â ïîñòìåí-
ñòðóàëüíîì ïåðèîäå, âî II ãðóïïå ýòè ïàðàìåòðû ñîñòà-
âèëè, ñîîòâåòñòâåííî, 25 (53,8%) è 2 (5,1%). Òàêîå ðàçëè-
÷èå â æàëîáàõ ïîñëå îêîí÷àíèÿ ìåíñòðóàëüíîãî öèêëà
ñâèäåòåëüñòâóåò îá îòðèöàòåëüíîì âëèÿíèè ïàòîëîãè÷åñ-
êèõ ïðîöåññîâ, ïðîòåêàþùèõ â ÙÆ, íà íîðìàëüíîå òå-
÷åíèå ìåíñòðóàëüíîãî öèêëà; áåëîâàòûå ñåðîçíûå âû-
äåëåíèÿ èç ãðóäè â íåáîëüøîì êîëè÷åñòâå îòìå÷àëèñü ó
7-è (17%) áîëüíûõ I è 2-õ (4,8%) - II ãðóïï.

Â ðåçóëüòàòå èññëåäîâàíèÿ â I ãðóïïå íàëè÷èå äèôôóç-
íîé ìàñòîïàòèè âûÿâëåíî ó 33-õ (70,2%) æåíùèí è òîëü-
êî ó 15-è (35,%) æåíùèí II ãðóïïû. Äèëàòàöèÿ ìîëî÷-
íûõ ïðîòîêîâ âûÿâëåíà ó 7-è (14%) ïàöèåíòîê I è 2-õ
(4%) - II ãðóïï. Êàê èçâåñòíî, äèëàòàöèÿ ìîëî÷íûõ ïðî-
òîêîâ ÿâëÿåòñÿ êîñâåííûì ïðèçíàêîì ïîâûøåíèÿ óðîâ-
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íÿ ïðîëàêòèíà. Èñõîäÿ èç âûøåèçëîæåííîãî è ó÷èòûâàÿ
äàííûå íàøåãî èññëåäîâàíèÿ, ãèïåðïðîëàêòèíåìèÿ, íà-
ðÿäó ñ ïàòîëîãèåé ÙÆ, ÿâëÿåòñÿ äîïîëíèòåëüíûì ðèñê
ôàêòîðîì ðàçâèòèÿ ïàòîëîãè÷åñêîãî ïðîöåññà â ãðóäè.

Ó ïàöèåíòîê I ãðóïïû ñ ìàñòîïàòèåé â 5-è (11,1%) ñëó-
÷àÿõ âûÿâëåíà ãèïåðïëàçèÿ ïîäìûøå÷íûõ ëèìôîóçëîâ.
Âî II ãðóïïå ó æåíùèí ñ ìàñòîïàòèåé íè â îäíîì ñëó-
÷àå ãèïåðïëàçèè ëèìôîóçëîâ íå âûÿâëåíî.

Ñòàòèñòè÷åñêàÿ îáðàáîòêà è àíàëèç ðåçóëüòàòîâ íàøåãî
èññëåäîâàíèÿ âûÿâèëè äîñòîâåðíóþ êîððåëÿöèþ ìåæäó
äèôôóçíîé ìàñòîïàòèåé è îáúåìîì, ýõîãåííîñòüþ ÙÆ,
óðîâíÿìè ãîðìîíîâ TSH â ñûâîðîòêå êðîâè è FT4, ôóíê-
öèåé ùèòîâèäíîé æåëåçû, íàëè÷èåì òèðåîèäíûõ àíòèòåë.

Ïîëó÷åííûå äàííûå ïîçâîëÿþò çàêëþ÷èòü, ÷òî íà ôîíå
ãèïîôóíêöèè ùèòîâèäíîé æåëåçû ïðè ïîâûøåííîì
óðîâíå ãîðìîíà TSH â êðîâè, ïîâûøàåòñÿ ðèñê ðàçâè-
òèÿ äèôôóçíîé ìàñòîïàòèè, ÷òî ÿâëÿåòñÿ ïðÿìûì ïî-
êàçàíèåì äëÿ äåòàëüíîãî îáñëåäîâàíèÿ ÌÆ ïðè ðàñ-
ñòðîéñòâàõ ôóíêöèîíèðîâàíèÿ ùèòîâèäíîé æåëåçû.

ËÈÒÅÐÀÒÓÐÀ

1. Áóðäèíà Ë.Ì. Îñíîâíûå ïðèíöèïû ëå÷åíèÿ äèôôóçíûõ
äîáðîêà÷åñòâåííûõ ïàòîëîãè÷åñêèõ èçìåíåíèè ìîëî÷íûõ
æåëåç // Ìàììîëîãèÿ. - 1996. - N4.
2. Îãíåðóáîâ Í.À. Ìàñòîïàòèÿ. Âîçìîæíîñòè êîíñåðâàòèâ-
íîé òåðàïèè. - 2001. - Ñ. 17-98.
3. Ñìåòíèê Â.Ï. Òóìèëîâè÷ Ë.Ã. Íåîïåðàòèâíàÿ ãèíåêîëî-
ãèÿ. - 1999. - Ñ. 557- 560.
4. Angeli A., Dogliotti L., Arginouti T. Thyreoid hormones levels in
humen breast cyst fluid // Acta Endocr. - 1989. - vol. 107. - P. 96-101.
5. Limanova Z., Barkmanova J., Friedmanova L. Frequent inci-
dence of thyropathis in women with breast carcinoma // Ann
Med. - 1998. – N 44(2). – P. 76-82.
6. Smytt P.P. The thyroid and breast cancer: a sigm-nificant
association // Ann Med. - 1997. – N 29(3). – P. 189-91.
7. Turken O., Narln Y. at all. Breast canser in association with
thyroid disorders // Breast Cancer Res. - 2003. - N5(5). - P. 87-93.
8. Vorher H. Fibrocistic breast disease. Pathophysiology, pato-
morphology, clinicalpicture and management //Amer.J. Obstet.
Ginaec. - 1986. - vol. 154. - N1. - P. 107-112.

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, Tbilisi, 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.

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.
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ÂÇÀÈÌÎÑÂßÇÜ  ÄÈÑÔÓÍÊÖÈÈ  ÙÈÒÎÂÈÄÍÎÉ  ÆÅ-
ËÅÇÛ  È  ÄÈÔÔÓÇÍÎÉ  ÌÀÑÒÎÏÀÒÈÈ Ó ÆÅÍÙÈÍ

Ìàðäàëåèøâèëè Ê.Ã., Íåìñàäçå Ã.Ã., Ìåòðåâåëè Ä.Ñ.,
Ðîèíèøâèëè Ò.Ë.

Íàöèîíàëüíûé öåíòð îíêîëîãèè èì. ïðîô. À.Ã. Ãâàìè÷àâà;
Ýíäîêðèííî-ìåòàáîëè÷åñêèé öåíòð èì. Â. Èâåðèåëè, Òáèëèñè

Â ëèòåðàòóðå èìååòñÿ ìíîæåñòâî äàííûõ î íàëè÷èè âçàèìî-
ñâÿçè ìåæäó ïîðàæåíèåì ùèòîâèäíîé æåëåçû è ìàñòîïàòè-
åé. Îäíàêî, ðàçíîðå÷èâîñòü ñâåäåíèé ñâèäåòåëüñòâóåò î òîì,
÷òî ýòîò âîïðîñ åùå íå äî êîíöà èçó÷åí.

Öåëüþ äàííîãî èññëåäîâàíèÿ ÿâèëîñü îïðåäåëåíèå âíóò-
ðåííåé âçàèìîñâÿçè ìåæäó ôóíêöèîíàëüíûì ñîñòîÿíèåì
ùèòîâèäíîé æåëåçû è ÷àñòîòîé âîçíèêíîâåíèÿ äèôôóçíîé
ìàñòîïàòèè.

Äëÿ ðåøåíèÿ óêàçàííîé ïðîáëåìû íàìè îáñëåäîâàíû 90
æåíùèí â âîçðàñòå 23-40, 40-50 è ñâûøå 50-è ëåò, ó êîòîðûõ
â ñûâîðîòêå êðîâè îïðåäåëÿëèñü óðîâíè ñâîáîäíîãî òè-
ðîêñèíà (FT4), òèðåîñòèìóëèðóþùåãî ãîðìîíà (TSH), òèò-
ðû àíòèòåë ê òèðåîïåðîêñèäàçå, ìèêðîñîìàëüíûì ôðàêöè-
ÿì òèðåîöèòîâ è òèðåîãëîáóëèíó ñ èñïîëüçîâàíèåì ëàáîðà-
òîðíûõ èììóíîôåðìåíòíûõ ìåòîäîâ. Ïðèìåíÿëèñü ïàëüïà-
òîðíîå è óëüòðàçâóêîâîå èññëåäîâàíèÿ ùèòîâèäíîé è ìî-
ëî÷íûõ æåëåç (ÌÆ). Ñîñòàâëåíà àíêåòà, â êîòîðóþ âíîñè-
ëèñü äàííûå îïðîñà ïàöèåíòîê. Ïîëó÷åííûå ðåçóëüòàòû îá-
ðàáàòûâàëèñü ñ ïðèìåíåíèåì ñîâðåìåííûõ ìàòåìàòèêî-ñòà-
òèñòè÷åñêèõ ìåòîäîâ ñ èñïîëüçîâàíèåì ïðîãðàììû SPSS v.
11 (âûáðàííûé óðîâåíü äîñòîâåðíîñòè p<0,05).

Ïîëó÷åííûå äàííûå ïîçâîëÿþò çàêëþ÷èòü, ÷òî íà ôîíå ãè-
ïîôóíêöèè ùèòîâèäíîé æåëåçû ïðè ïîâûøåííîì óðîâíå
ãîðìîíà TSH â êðîâè, ïîâûøàåòñÿ ðèñê ðàçâèòèÿ äèôôóç-
íîé ìàñòîïàòèè, ÷òî ÿâëÿåòñÿ ïðÿìûì ïîêàçàíèåì äëÿ äå-
òàëüíîãî îáñëåäîâàíèÿ ÌÆ ïðè ðàññòðîéñòâàõ ôóíêöèîíè-
ðîâàíèÿ ùèòîâèäíîé æåëåçû.

Ðåöåíçåíò: ä.ì.í., ïðîô. Â.Î. Êó÷àâà
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Â ñâÿçè ñ øèðîêîé ðàñïðîñòðàíåííîñòüþ óðîãåíèòàëü-
íîãî õëàìèäèîçà (ÓÃÕ) âî âñåì ìèðå âîïðîñ àäåêâàò-
íîé äèàãíîñòèêè ýòîãî çàáîëåâàíèÿ ïðèîáðåòàåò âàæ-
íîå çíà÷åíèå [7]. Îòñóòñòâèå ïàòîãíîìîíè÷íûõ ñèìï-
òîìîâ, ìàëî- èëè àñèìïòîìíîå òå÷åíèå ÓÃÕ îïðåäåëÿ-
þò îñîáóþ çíà÷èìîñòü ëàáîðàòîðíîé äèàãíîñòèêè â óñ-
òàíîâëåíèè äèàãíîçà [1,2]. Ñëîæíîñòü ëàáîðàòîðíîé äè-
àãíîñòèêè õëàìèäèéíîé èíôåêöèè (ÕÈ) íå âûçûâàåò ñî-
ìíåíèé. Íà ñåãîäíÿøíèé äåíü íè îäèí èç ñóùåñòâóþ-
ùèõ ìåòîäîâ äèàãíîñòèêè ÕÈ íå ïîçâîëÿåò ñî 100% äî-
ñòîâåðíîñòüþ äèàãíîñòèðîâàòü íàëè÷èå Chlamydia
trachomatis äàæå ïðè èñïîëüçîâàíèè òàêèõ âûñîêî÷óâ-
ñòâèòåëüíûõ ìåòîäîâ, êàê ïîëèìåðàçíàÿ öåïíàÿ ðåàê-
öèÿ (ÏÖÐ), ËÖÐ è êóëüòóðàëüíûé ìåòîä [1,2,5].

Öåëüþ äàííîãî èññëåäîâàíèÿ ÿâèëàñü îïòèìèçàöèÿ ëà-
áîðàòîðíîé äèàãíîñòèêè óðîãåíèòàëüíîãî õëàìèäèîçà
ó æåíùèí ðåïðîäóêòèâíîãî âîçðàñòà.

Äëÿ âûïîëíåíèÿ ïîñòàâëåííîé öåëè íàìè áûëè ïðîâå-
äåíû: óòî÷íåíèå âëèÿíèÿ ñáîðà ìàòåðèàëà èç ðàçëè÷-
íûõ ëîêàëèçàöèé (øåéêà ìàòêè, óðåòðà) íà ÷àñòîòó âû-
ÿâëåíèÿ ÕÈ; îöåíêà îïòèìàëüíîãî âðåìåíè àíàëèçà íà
ÕÈ â çàâèñèìîñòè îò ôàçû ìåíñòðóàëüíîãî öèêëà; ðàç-
ðàáîòêà ìåòîäîâ âûÿâëåíèÿ ÕÈ ïðè åå õðîíè÷åñêèõ
ôîðìàõ ñ ïîðàæåíèåì ðåïðîäóêòèâíîé ôóíêöèè, à òàê-
æå ïðè ïîäîçðåíèè íà ïåðñèñòåíòíóþ ôîðìó ÓÃÕ.

Ìàòåðèàë è ìåòîäû. Ïîä íàáëþäåíèåì íàõîäèëèñü 133
æåíùèíû ñ ÓÃÕ, ñòðàäàþùèå áåñïëîäèåì. Äëÿ äè-
àãíîñòèêè ÓÃÕ íàìè èñïîëüçîâàëñÿ ìåòîä ÏÖÐ. Âîç-
ðàñò îáñëåäîâàííûõ æåíùèí êîëåáàëñÿ â ïðåäåëàõ îò 18
äî 49 ëåò, ñîñòàâëÿÿ, â ñðåäíåì, 26,9±0,3 ãîäà. Áîëüøèí-
ñòâî æåíùèí – 61,3% ïðîæèâàëè â ãîðîäå. Îñíîâíàÿ
÷àñòü æåíùèí (66,6%) ïðèíàäëåæàëà ê âîçðàñòíîé
ãðóïïå 20-30 ëåò. Âîçðàñò ìåíàðõå êîëåáàëñÿ â ïðåäåëàõ
îò 9 äî 17 ëåò, ñîñòàâëÿÿ, â ñðåäíåì, 13,6±0,1 ëåò. Íà÷àëî
ïîëîâîé æèçíè êîëåáàëîñü â ïðåäåëàõ îò 15 äî 43 ëåò,
ñîñòàâëÿÿ, â ñðåäíåì, 21,7±0,3 ëåò. Ïî äàííûì àíàìíåçà

ó áîëüøèíñòâà îáñëåäîâàííûõ (48,1%) îòìå÷àëèñü ïå-
ðåíåñåííûå â ïðîøëîì âîñïàëèòåëüíûå çàáîëåâàíèÿ
îðãàíîâ ìàëîãî òàçà (ÂÇÎÒ), êîòîðûå íîñèëè õðîíè÷åñ-
êèé õàðàêòåð â 29,4% ñëó÷àåâ, ïî ïîâîäó ÷åãî ïàöèåíò-
êàì íåîäíîêðàòíî ïðîâîäèëîñü ëå÷åíèå. Íàèáîëåå ÷à-
ñòî â àíàìíåçå æåíùèí îòìå÷àëèñü ïåðåíåñåííûé êàí-
äèäîç – 11,9%, õëàìèäèîç – 9,6% è îäèíàêîâî ÷àñòî òðè-
õîìîíèàç è áàêòåðèàëüíûé âàãèíîç –5,5%. Íà ìîìåíò
îáñëåäîâàíèÿ êîëüïèòû áûëè âûÿâëåíû ó 53-õ (40,8%)
ïàöèåíòîê, öåðâèöèòû è ýðîçèè øåéêè ìàòêè ó 61-îé
(46,9%), ÂÇÎÒ - ó 59-è (45,4%).

Èçâåñòíî, ÷òî õëàìèäèè èìåþò òðîïèçì ê öèëèíäðè-
÷åñêîìó ýïèòåëèþ è âõîäíûìè âîðîòàìè ó æåíùèí
ÿâëÿåòñÿ íå òîëüêî øåéêà ìàòêè, íî è óðåòðà. Ó÷èòûâàÿ
äàííûé ôàêò, ìû ðåøèëè âûÿñíèòü âëèÿíèå ñáîðà ìà-
òåðèàëà èç óðåòðû íà ÷àñòîòó âûÿâëåíèÿ ÕÈ. Ñ ýòîé
öåëüþ ìåòîäîì ñïëîøíîãî îäíîìîìåíòíîãî èññëåäî-
âàíèÿ áûëè îáñëåäîâàíû 50 æåíùèí. Ìàòåðèàë äëÿ àíà-
ëèçà íà ÕÈ çàáèðàëñÿ îäíîâðåìåííî èç óðåòðû è øåé-
êè ìàòêè ïî îáùåïðèíÿòîé ìåòîäèêå.

Ñ öåëüþ âûÿâëåíèÿ âîçáóäèòåëÿ ÕÈ â øåéêå ìàòêè íàìè
ïðèìåíåíî âîçäåéñòâèå íèçêî÷àñòîòíûì ïåðåìåííûì
ìàãíèòíûì ïîëåì (ÏåÌÏ) ó 40-à ïàöèåíòîê ñ èñïîëü-
çîâàíèåì àïïàðàòà “Ïîëþñ-1” (Ðîññèÿ). Ïîñëå ïðîâå-
äåíèè 4-5 ïðîöåäóð Chlamydia trachomatis â öåðâèêàëü-
íûõ ìàçêàõ äîïîëíèòåëüíî áûëà âûÿâëåíà åùå ó 10 ïà-
öèåíòîê, ò.å. ïðèìåíåíèå íèçêî÷àñòîòíîé ìàãíèòîòåðà-
ïèè ïîâûøàåò âûÿâëÿåìîñòü ÕÈ íà 25%.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Àíàëèç ïîëó÷åííûõ ðå-
çóëüòàòîâ ïîêàçàë, ÷òî Chlamydia trachomatis áûëà âû-
ÿâëåíà ó 22-õ (44%) æåíùèí, ïðè ýòîì òîëüêî â ìàòåðè-
àëå èç øåéêè ìàòêè - ó 17-è (77,3%), îäíîâðåìåííî â
ìàòåðèàëå èç øåéêè ìàòêè è óðåòðû - ó 2-õ (9,1%) ïàöè-
åíòîê. Ïîëîæèòåëüíûå ðåçóëüòàòû íà íàëè÷èå
Chlamydia trachomatis òîëüêî èç óðåòðû áûëè ïîëó÷å-
íû ó 3-õ (13,6%) (òàáëèöà 1).

Íàó÷íàÿ ïóáëèêàöèÿ

ÓÑÎÂÅÐØÅÍÑÒÂÎÂÀÍÈÅ ÄÈÀÃÍÎÑÒÈÊÈ ÓÐÎÃÅÍÈÒÀËÜÍÎÃÎ
ÕËÀÌÈÄÈÎÇÀ Ó ÆÅÍÙÈÍ ÐÅÏÐÎÄÓÊÒÈÂÍÎÃÎ ÂÎÇÐÀÑÒÀ

Àðóñòàìÿí Ê.Ê., Äæèíàíÿí Ê.Î., Àéðàïåòÿí Ì.Ã.

Íàó÷íî-èññëåäîâàòåëüñêèé öåíòð îõðàíû çäîðîâüÿ ìàòåðè è ðåáåíêà, Åðåâàí, Ðåñïóáëèêà Àðìåíèÿ

Òàáëèöà 1. Ïîêàçàòåëè ÕÈ â çàâèñèìîñòè îò ìåñòà ñáîðà ìàòåðèàëà íà àíàëèç

Ïîëîæèòåëüíûé ðåçóëüòàò 
Ìåñòî çàáîðà ìàòåðèàëà 

àáñ. % 
øåéêà ìàòêè 17 77,3 
øåéêà ìàòêè è óðåòðà 2 9,1 
óðåòðà 3 13,6 
Âñåãî 22 100 
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Ïîëó÷åííûå ðåçóëüòàòû ñâèäåòåëüñòâóþò, ÷òî àíàëèç
ìàòåðèàëà èç óðåòðû, íàðÿäó ñ ìàòåðèàëîì èç øåéêè
ìàòêè, ïîâûøàåò âåðîÿòíîñòü âûÿâëåíèÿ Chlamydia
trachomatis íà 13,6%.

Óñòàíîâëåíî, ÷òî öåðâèêàëüíàÿ ñëèçü îáëàäàåò
áàðüåðíîé ôóíêöèåé. Ñ äðóãîé ñòîðîíû - ôèçèêî-
õèìè÷åñêèå ñâîéñòâà öåðâèêàëüíîé ñëèçè â òå÷å-
íèå ìåíñòðóàëüíîãî öèêëà ìåíÿþòñÿ, ÷òî îáóñëîâ-
ëåíî âëèÿíèåì ãîðìîíîâ. Â íàñòîÿùåå âðåìÿ ìíî-
ãî÷èñëåííûìè ýêñïåðèìåíòàëüíûìè èññëåäîâàíè-
ÿìè ïîêàçàíà ñâÿçü ìåæäó ïîëîâûìè ãîðìîíàìè è
ðîñòîì Chlamydia trachomatis: â ýêñïåðèìåíòàëü-
íûõ ðàáîòàõ Kaushic C è ñîàâò. [6] ïîêàçàíî, ÷òî
ïîä âëèÿíèåì ïðîãåñòåðîíà âî âëàãàëèùíîì ñåê-
ðåòå âûÿâëÿåòñÿ áîëüøåå êîëè÷åñòâî Chlamydia
trachomatis, â ýòèõ ñëó÷àÿõ Chlamydia trachomatis,

â îñíîâíîì, ëîêàëèçóåòñÿ â ýïèòåëèàëüíûõ êëåòêàõ
ìàòêè, øåéêè è âëàãàëèùà; ïîä âëèÿíèåì ïðîãåñ-
òåðîíà ïîâûøàåòñÿ âîñïðèèì÷èâîñòü ê õëàìèäèé-
íîé èíôåêöèè.

Ñ ó÷åòîì âûøåèçëîæåííîãî íàìè èçó÷åíà ÷àñòîòà âû-
ÿâëåíèÿ ÕÈ â öåðâèêàëüíûõ ìàçêàõ ó æåíùèí â ðàçíûå
ôàçû ìåíñòðóàëüíîãî öèêëà.

Ìåòîäîì ñïëîøíîãî îäíîìîìåíòíîãî èññëåäîâàíèÿ
îáñëåäîâàíû 65 æåíùèí. Àíàëèç íà ÕÈ ó íèõ ïðîâå-
äåí â ïåðâóþ è âî âòîðóþ ôàçû ìåíñòðóàëüíîãî öèê-
ëà. Â ïåðâîé ôàçå ìåíñòðóàëüíîãî öèêëà ïîëîæèòåëü-
íûé ðåçóëüòàò ïîëó÷åí ó 16-è (24,6%) îáñëåäîâàííûõ.
Àíàëèç äàííûõ ïîëó÷åííûõ âî âòîðîé ôàçå ìåíñòðó-
àëüíîãî öèêëà âûÿâèë Chlamydia trachomatis ó 26-è
(40%) æåíùèí (òàáëèöà 2).

Òàáëèöà 2. Ðåçóëüòàòû âûÿâëåíèÿ ÕÈ â çàâèñèìîñòè îò ôàçû ìåíñòðóàëüíîãî öèêëà

Ïîëîæèòåëüíûé ðåçóëüòàò. 
Ôàçà ìåíñòðóàëüíîãî öèêëà 

àáñ. % 
I 16 24,6 
II 26 40 

 ð>0,05

Âûøåïðèâåäåííûå äàííûå óêàçûâàþò, ÷òî çàáîð ìàòå-
ðèàëà äëÿ àíàëèçà âî âòîðîé ôàçå ìåíñòðóàëüíîãî öèê-
ëà ïîçâîëèë âûÿâèòü äîïîëíèòåëüíûå ñëó÷àè ÓÃÕ, ïî-
âûøàÿ âåðîÿòíîñòü âûÿâëåíèÿ ÕÈ íà 15,4%. Ðàçíèöà â
âûÿâëåíèè ÕÈ â ðàçíûå ôàçû ìåíñòðóàëüíîãî öèêëà
ñòàòèñòè÷åñêè äîñòîâåðíà.

Îñîáîãî âíèìàíèÿ çàñëóæèâàåò âîïðîñ äèàãíîñòèêè
ÓÃÕ ïðè õðîíè÷åñêîì òå÷åíèè çàáîëåâàíèÿ. Èçâåñòíî,
÷òî íåëå÷åííàÿ ÕÈ ïðèâîäèò ê âîçíèêíîâåíèþ ÂÇÎÒ,
ïîðàæåíèþ ìàòî÷íûõ òðóá, áåñïëîäèþ, âíåìàòî÷íîé
áåðåìåííîñòè [1,2,4,5]. Áîëüøàÿ ÷àñòü èíôåêöèé âåðõ-
íèõ îòäåëîâ ïîëîâîãî òðàêòà (ñàëüïèíãèòû, ýíäîìåòðè-
òû è ò.ä.), âûçâàííûõ Chlamydia trachomatis, ïðîòåêàåò
áåññèìïòîìíî è èìååò ëèøü íåçíà÷èòåëüíûå ñóáñèìï-
òîìíûå ïðîÿâëåíèÿ. Ñëåäîâàòåëüíî, êëèíè÷åñêàÿ äèàã-
íîñòèêà ÓÃÕ èìååò î÷åíü íèçêóþ ÷óâñòâèòåëüíîñòü.

Ñ äðóãîé ñòîðîíû, ïðè äëèòåëüíî ïðîòåêàþùèõ ïðî-
öåññàõ õëàìèäèéíîé ýòèîëîãèè âîçáóäèòåëü ëîêàëèçó-
åòñÿ â ýíäîìåòðèè, ìàòî÷íûõ òðóáàõ, ÿè÷íèêàõ, ò.å. â
âåðõíèõ îòäåëàõ ïîëîâîãî òðàêòà. Âìåñòå ñ òåì, èìåííî
ïðè õðîíè÷åñêèõ ôîðìàõ ÓÃÕ ñ ïîðàæåíèåì ðåïðî-
äóêòèâíîé ôóíêöèè, äàííûå àíàëèçà öåðâèêàëüíûõ ìàç-
êîâ áûâàþò îòðèöàòåëüíûìè, òîãäà êàê âîçáóäèòåëü ëî-
êàëèçîâàí â âåðõíèõ îòäåëàõ ïîëîâîãî òðàêòà, êîòîðûå
íåäîñòóïíû äëÿ ïîëó÷åíèÿ ìàòåðèàëà íà àíàëèç. Ôàê-
òè÷åñêè, ïðè íàëè÷èè Chlamydia trachomatis â âåðõíèõ
îòäåëàõ ïîëîâîãî òðàêòà, äàííûå àíàëèçîâ èç øåéêè
ìàòêè, èíòåðïðåòèðîâàííûå íàìè êàê îòðèöàòåëüíûå,
ó îïðåäåëåííîé ÷àñòè ïàöèåíòîâ íà ñàìîì äåëå ìîãóò

áûòü ëîæíîîòðèöàòåëüíûìè. Âîçìîæíîñòü çàáîðà ìà-
òåðèàëà èç âåðõíèõ îòäåëîâ ïîëîâîãî òðàêòà èìååòñÿ
òîëüêî ïðè ïðîâåäåíèè îïðåäåëåííûõ ïðîöåäóð (ëàïà-
ðîñêîïèÿ, ãèñòåðîñêîïèÿ, âûñêàáëèâàíèå ïîëîñòè ìàò-
êè è ò.ä.). Îäíàêî íå ó âñåõ ïàöèåíòîê èìåþòñÿ ïîêàçà-
íèÿ ê ïðîâåäåíèþ âûøåóêàçàííûõ ïðîöåäóð. Ñ äðóãîé
ñòîðîíû, òàêèå äèàãíîñòè÷åñêèå ïðîöåäóðû âûïîëíÿ-
þòñÿ íå âî âñåõ ëå÷åáíûõ ó÷ðåæäåíèÿõ.

Äëÿ âûÿâëåíèÿ Chlamydia trachomatis ó ïàöèåíòîê ñ
õðîíè÷åñêîé ôîðìîé ÓÃÕ ñ ïîðàæåíèåì ðåïðîäóêòèâ-
íîé ôóíêöèè è/èëè ïðè ïîäîçðåíèè íà ïåðñèñòåíòíóþ
ôîðìó ÕÈ ìû ïðèìåíÿëè ÏåÌÏ.

Â ñëó÷àå õðîíè÷åñêîé ÓÃÕ â ñèñòåìå ðåïðîäóêöèè íà-
áëþäàþòñÿ çíà÷èòåëüíî âûðàæåííûå äåñòðóêöèÿ òêàíè â
âèäå ôèáðîçíûõ èçìåíåíèé, ñïàå÷íîãî ïðîöåññà, íàðó-
øåíèÿ êðîâîîáðàùåíèÿ â îðãàíàõ ïîäâåðæåííûõ ôèáðîç-
íîìó ïåðåðîæäåíèþ [4]. Âìåñòå ñ òåì, ïðè ïåðñèñòåíò-
íîé ôîðìå ÓÃÕ ðàçâèòèå Chlamydia trachomatis ïðåêðà-
ùàåòñÿ íà ýòàïå ôîðìèðîâàíèÿ ïðîìåæóòî÷íûõ òåëåö,
êîòîðûå ìåòàáîëè÷åñêè íå àêòèâíû, îäíàêî ñïîñîáíû, â
îïðåäåëåííûõ óñëîâèÿõ ïåðåéòè â àêòèâíóþ ìåòàáîëè÷åñ-
êóþ ôîðìó. Ïîä âëèÿíèåì ïåðåìåííûõ ìàãíèòíûõ ïî-
ëåé, ñïîñîáíûõ ìîäóëèðîâàòü ìåòàáîëè÷åñêóþ è ôåðìåí-
òàòèâíóþ àêòèâíîñòü êëåòîê è òêàíåé îðãàíèçìà [3], ïðî-
èñõîäèò àêòèâàöèÿ ìåòàáîëè÷åñêèõ ïðîöåññîâ â êëåòêàõ
ïîðàæåííûõ òêàíåé, ïåðåõîä â àêòèâíóþ ìåòàáîëè÷åñêóþ
ôîðìó ïðè ïåðñèñòèðóþùåé èíôåêöèè, ÷òî è ïîçâîëÿåò
âûÿâèòü âîçáóäèòåëü â î÷àãå, äîñòóïíîì äëÿ äèàãíîñòèêè
ëîêàëèçàöèè - â øåéêå ìàòêè.
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Ïðè ïåðâè÷íîì èññëåäîâàíèè Chlamydia trachomatis â
öåðâèêàëüíûõ ìàçêàõ áûëà âûÿâëåíà ó 20-50% îáñëåäî-
âàííûõ. Ïîñëå ïðîâåäåíèÿ 4-5-è ïðîöåäóð Chlamydia
trachomatis â öåðâèêàëüíûõ ìàçêàõ äîïîëíèòåëüíî áûëà
âûÿâëåíà ó 10-è ïàöèåíòîê, ò.å. ïðèìåíåíèå íèçêî÷àñòîò-
íîé ìàãíèòîòåðàïèè ïîâûøàåò âûÿâëÿåìîñòü ÕÈ íà 25%.

Òàêèì îáðàçîì, ðåçóëüòàòû ïðîâåäåííîãî èññëåäîâàíèÿ
ïîçâîëÿþò çàêëþ÷èòü, ÷òî îäíîâðåìåííîå ïðîâåäåíèå
àíàëèçà ìàòåðèàëà èç óðåòðû è øåéêè ìàòêè ïîâûøàåò
âåðîÿòíîñòü âûÿâëåíèÿ Chlamydia trachomatis íà 13,6%.

Àíàëèç íà ÕÈ, ïðîâåäåííûé âî âòîðîé ôàçå ìåíñòðó-
àëüíîãî öèêëà, ïîâûøàåò âåðîÿòíîñòü âûÿâëåíèÿ
Chlamydia trachomatis íà 15,4%.

Ïîëó÷åííûå íàìè äàííûå ïîçâîëÿþò ðåêîìåíäîâàòü
ïðîâåäåíèå èññëåäîâàíèÿ íà ÕÈ ó æåíùèí ðåïðîäóê-
òèâíîãî âîçðàñòà âî âòîðîé ôàçå ìåíñòðóàëüíîãî öèê-
ëà ñ îäíîâðåìåííûì çàáîðîì ìàòåðèàëà èç øåéêè ìàò-
êè è óðåòðû. Ïðè ïîäîçðåíèè íà ïåðñèñòåíòíóþ ôîð-
ìó ÕÈ è/èëè ïðè õðîíè÷åñêîì òå÷åíèè ÓÃÕ ñ ïîðàæå-
íèåì ðåïðîäóêòèâíîé ôóíêöèè ñ÷èòàåì öåëåñîîáðàç-
íûì âîçäåéñòâèå ÏåÌÏ, à çàòåì èññëåäîâàíèå íà ÕÈ.
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SUMMARY

OPTIMIZATION OF UROGENITAL CHLAMYDIOSIS DI-
AGNOSIS IN REPRODUCTIVE 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

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.

ÐÅÇÞÌÅ

ÓÑÎÂÅÐØÅÍÑÒÂÎÂÀÍÈÅ  ÄÈÀÃÍÎÑÒÈÊÈ  ÓÐÎÃÅ-
ÍÈÒÀËÜÍÎÃÎ  ÕËÀÌÈÄÈÎÇÀ  Ó  ÆÅÍÙÈÍ  ÐÅÏÐÎ-
ÄÓÊÒÈÂÍÎÃÎ  ÂÎÇÐÀÑÒÀ

Àðóñòàìÿí Ê.Ê., Äæèíàíÿí Ê.Î., Àéðàïåòÿí Ì.Ã.

Íàó÷íî-èññëåäîâàòåëüñêèé öåíòð îõðàíû çäîðîâüÿ ìàòåðè
è ðåáåíêà, Åðåâàí, Ðåñïóáëèêà Àðìåíèÿ

Öåëüþ äàííîãî èññëåäîâàíèÿ ÿâèëàñü îïòèìèçàöèÿ ëàáîðà-
òîðíîé äèàãíîñòèêè óðîãåíèòàëüíîãî õëàìèäèîçà (ÓÃÕ) ó
æåíùèí ðåïðîäóêòèâíîãî âîçðàñòà. Äëÿ âûïîëíåíèÿ ïîñòàâ-
ëåííîé öåëè îáñëåäîâàíû 133 æåíùèíû â âîçðàñòå 18-49 ëåò
ñ ÓÃÕ è áåñïëîäèåì. Íà ìîìåíò îáñëåäîâàíèÿ êîëüïèòû áûëè
âûÿâëåíû ó 53-õ (40,8%) ïàöèåíòîê, öåðâèöèòû è ýðîçèè
øåéêè ìàòêè - ó 61-îé (46,9%), âîñïàëèòåëüíûå çàáîëåâàíèÿ
îðãàíîâ òàçà - ó 59-è (45,4%).

Äëÿ äèàãíîñòèêè ÓÃÕ íàìè èñïîëüçîâàí ìåòîä ïîëèìåðàçíîé
öåïíîé ðåàêöèè. Ïîëó÷åííûå ðåçóëüòàòû ïîêàçàëè, ÷òî îäíî-
âðåìåííûé àíàëèç ìàòåðèàëà èç óðåòðû è øåéêè ìàòêè ïîâû-
øàåò âåðîÿòíîñòü âûÿâëåíèÿ Chlamydia trachomatis íà 13,6%.
Àíàëèç, ïðîâåäåííûé âî âòîðîé ôàçå ìåíñòðóàëüíîãî öèêëà,
òàêæå ïîâûøàåò âåðîÿòíîñòü âûÿâëåíèÿ Chlamydia trachomatis
íà 15,4%. Ïðèìåíåíèå íèçêî÷àñòîòíîé ìàãíèòîòåðàïèè - íà 25%.

Ïîëó÷åííûå íàìè äàííûå ïîçâîëÿþò ðåêîìåíäîâàòü ïðîâåäå-
íèå èññëåäîâàíèÿ íà õëàìèäèéíóþ èíôåêöèþ (ÕÈ) ó æåíùèí
ðåïðîäóêòèâíîãî âîçðàñòà âî âòîðîé ôàçå ìåíñòðóàëüíîãî öèê-
ëà ñ îäíîâðåìåííûì âçÿòèåì ìàòåðèàë èç øåéêè ìàòêè è óðåò-
ðû. Ïðè ïîäîçðåíèè íà ïåðñèñòåíòíóþ ôîðìó ÕÈ è/èëè ïðè
õðîíè÷åñêîì òå÷åíèè ÓÃÕ ñ ïîðàæåíèåì ðåïðîäóêòèâíîé ôóí-
êöèè ðåêîìåíäóåòñÿ âîçäåéñòâèå íèçêî÷àñòîòíûì ìàãíèòíûì
ïîëåì, ñ ïîñëåäóþùèì ïðîâåäåíèåì àíàëèçà íà ÕÈ.

Ðåöåíçåíò: äåéñòâ. ÷ëåí ÀÌÍ Ãðóçèè,
 ïðîô. Ï.ß. Êèíòðàÿ
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Îêñèä àçîòà (NO) ÿâëÿåòñÿ âàæíåéøèì ìåäèàòîðîì,
êîòîðûé ïðåäñòàâëÿåò ñîáîé äåéñòâóþùåå íà÷àëî ýí-
äîòåëèàëüíîãî ôàêòîðà ðåëàêñàöèè ñîñóäîâ, áëàãîäàðÿ
÷åìó îêàçûâàåò âûðàæåííîå âàçîäèëàòèðóþùåå äåé-
ñòâèå, ó÷àñòâóåò â ðåãóëÿöèè ñîñóäèñòîãî òîíóñà è ïðå-
äóïðåæäàåò ðàçâèòèå è ïðîãðåññèðîâàíèå ðÿäà ñåðäå÷-
íî-ñîñóäèñòûõ çàáîëåâàíèé (ÑÑÇ), ñâÿçàííûõ ñ äåôè-
öèòîì ýíäîòåëèàëüíîãî NO [1,9]. Ìíîãî÷èñëåííûå äàí-
íûå î ñâÿçè ìåæäó ýíäîòåëèàëüíîé äèñôóíêöèåé (ÝÄ)
è îñëîæíåíèÿìè ÑÑÇ óæå ñåãîäíÿ ïîçâîëÿþò òðàêòî-
âàòü ÝÄ êàê ïðåäèêòîð íåáëàãîïðèÿòíîãî òå÷åíèÿ  èøå-
ìè÷åñêîé áîëåçíè ñåðäöà (ÈÁÑ), àðòåðèàëüíîé ãèïåð-
òåíçèè (ÀÃ) è àòåðîñêëåðîçà [10].

Â íàñòîÿùåå âðåìÿ â êîìïëåêñíîé ïðîôèëàêòèêå è âñïî-
ìîãàòåëüíîé òåðàïèè ÑÑÇ è èõ ôàêòîðîâ ðèñêà îñîáîå
çíà÷åíèå ïðèäàåòñÿ äèåòîëîãè÷åñêîìó âîçäåéñòâèþ [2].
Îäíèì èç òàêèõ ïðîäóêòîâ, êîòîðîìó çà ïîñëåäíåå âðå-
ìÿ óäåëÿåòñÿ îñîáîå âíèìàíèå ó÷åíûõ âñåãî ìèðà, ÿâ-
ëÿåòñÿ ñîÿ, îñîáåííî òàêèå åå êîìïîíåíòû, êàê ôëàâî-
íîèäû [5,8]. Êàðäèîïðîòåêòîðíûé ýôôåêò ôëàâîíîè-
äîâ îáúÿñíÿåòñÿ èõ áëàãîïðèÿòíûì âëèÿíèåì íà ëèïèä-
íûé ñïåêòð, ôàêòîðû ñâåðòûâàíèÿ êðîâè è âàçîìîòîð-
íûé òîíóñ. Â ðÿäå ýêñïåðèìåíòàëüíûõ èññëåäîâàíèé
ïîêàçàíî, ÷òî ôëàâîíîèäû ñîè ìîãóò îòâå÷àòü çà åå ãè-
ïîõîëåñòåðèíåìè÷åñêèé ýôôåêò [7]. Ïîëó÷åíû íåêîòî-
ðûå äàííûå, ðàñêðûâàþùèå âîçìîæíûé ìåõàíèçì äè-
ëàòàöèè ñîñóäîâ ïðè äåéñòâèè ôèòîýñòðîãåíîâ - çà ñ÷åò
óâåëè÷åíèÿ ñèíòåçà NO, óìåíüøåíèÿ åãî îêèñëåíèÿ [4].

Öåëüþ íàñòîÿùåãî èññëåäîâàíèÿ ÿâèëîñü èçó÷åíèå âëèÿ-
íèÿ ñîåâîé ôëàâîíîèäíîé äîáàâêè íà ñèíòåç NO ó áîëü-
íûõ àòåðîñêëåðîçîì.

Ìàòåðèàë è ìåòîäû. Êëèíè÷åñêèå íàáëþäåíèÿ ïðîâî-
äèëèñü íà 66-è (43 æåíùèíû, 23 ìóæ÷èíû) áîëüíûõ. Îñ-
íîâíóþ ãðóïïó ñîñòàâèëè 50 áîëüíûõ â âîçðàñòå îò 40 äî
77 ëåò ñ äèàãíîçîì ðàçíîé ôîðìû ÈÁÑ, èç íèõ ñ ñîïóò-
ñòâóþùåé àðòåðèàëüíîé ãèïåðòåíçèåé 31 áîëüíîé, ÈÁÑ
áåç àðòåðèàëüíîé ãèïåðòåíçèè - 6 áîëüíûõ è ýññåíöèàëü-
íîé ãèïåðòåíçèåé áåç ÈÁÑ – 13. Êîíòðîëüíóþ ãðóïïó
ñîñòàâèëè 16 áîëüíûõ, â òîì æå âîçðàñòå, ñ òåìè æå äèàã-
íîçàìè ÷òî è â îñíîâíîé ãðóïïå. Áîëüíûì â òå÷åíèå 4-õ
íåäåëü ïðîâîäèëîñü ñòàíäàðòíîå ëå÷åíèå: 10 äíåé - â ñòà-
öèîíàðíûõ è îñòàëüíûå äíè – â àìáóëàòîðíûõ óñëîâèÿõ.
Áîëüíûå îñíîâíîé ãðóïïû ïîìèìî ñòàíäàðòíîãî ëå÷å-

íèÿ åæåäíåâíî äîïîëíèòåëüíî ïîëó÷àëè 200 ìã ôëàâî-
íîèäíîé äîáàâêè â êàïñóëàõ ïî 100 ìã ïîñëå åäû. 16-è
áîëüíûì êîíòðîëüíîé ãðóïïû ïðîâîäèëîñü ñòàíäàðòíîå
ëå÷åíèå áåç ôëàâîíîèäíîé äîáàâêè.

Â õîäå ëå÷åíèÿ ó âñåõ áîëüíûõ èçìåðÿëè ÷àñòîòó ñåð-
äå÷íûõ ñîêðàùåíèé (×ÑÑ), ñèñòîëè÷åñêîå (ÑÀÄ, ìì ðò.
ñò) è äèàñòîëè÷åñêîå (ÄÀÄ, ìì ðò.ñò) àðòåðèàëüíîå äàâ-
ëåíèå. Ðàñ÷åòíûì ïóòåì îöåíèâàëè ãåìîäèíàìè÷åñêèå
ïîêàçàòåëè êðîâîîáðàùåíèÿ - ñðåäíåå àðòåðèàëüíîå
äàâëåíèå, îáùåå ïåðèôåðè÷åñêîå ñîïðîòèâëåíèå ñîñó-
äîâ (ÎÏÑÑ). Ñîäåðæàíèå îêñèäà àçîòà â êðîâè îïðåäå-
ëÿëè â íà÷àëå è êîíöå íàáëþäåíèÿ ìåòîäîì ýëåêòðîí-
íî-ïàðàìàãíèòíîãî ðåçîíàíñà (ÝÏÐ); ó÷èòûâàëàñü äè-
íàìèêà êëèíè÷åñêèõ ïðîÿâëåíèé çàáîëåâàíèÿ: ñîäåð-
æàíèå îáùåãî õîëåñòåðèíà, òðèãëèöåðèäîâ è õîëåñòå-
ðèíà ëèïîïðîòåèäîâ âûñîêîé ïëîòíîñòè â êðîâè îïðå-
äåëÿëè ñ ïîìîùüþ àíàëèçàòîðà “Spectrum” ñî ñòàíäàð-
òíûì íàáîðîì ðåàêòèâîâ ïî ñòàíäàðòíîé ïðîãðàììå.
Ðàñ÷åòíûì ìåòîäîì îïðåäåëÿëè õîëåñòåðèí ëèïîïðî-
òåèäîâ íèçêîé ïëîòíîñòè è î÷åíü íèçêîé ïëîòíîñòè, êî-
ýôôèöèåíò àòåðîãåííîñòè [3]. Ïðîâîäèëèñü ýõîêàðäè-
îãðàôè÷åñêîå è äîïïëåðýõîêàðäèîãðàôè÷åñêîå èññëå-
äîâàíèÿ. Îïðåäåëÿëè ñëåäóþùèå ïîêàçàòåëè: êîíå÷íûé
äèàñòîëè÷åñêèé ðàçìåð ëåâîãî æåëóäî÷êà (ÊÄÐËÆ), êî-
íå÷íûé ñèñòîëè÷åñêèé ðàçìåð ëåâîãî æåëóäî÷êà
(ÊÑÐËÆ), ñèñòîëè÷åñêèé è äèàñòîëè÷åñêèé îáúåìû
ëåâîãî æåëóäî÷êà (ÊÑÎËÆ è ÊÄÎËÆ), ôðàêöèþ âûá-
ðîñà; äîïïëåð-ýõîêàðäèîãðàôè÷åñêèå ïîêàçàòåëè:
òðàíñìèòðàëüíûé ïîòîê, Å-ïèê, À-ïèê, Å/A. [6].

Ñòàòèñòè÷åñêóþ îáðàáîòêó äàííûõ ïðîâîäèëè ñ ïîìî-
ùüþ ïàêåòà ïðîãðàììû “Mini Tab,” â ÷àñòíîñòè, “Two
Sample T. Test and confidence interval”.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Êëèíè÷åñêèå íàáëþäå-
íèÿ ïîêàçàëè, ÷òî ïàöèåíòû õîðîøî ïåðåíîñèëè ñîåâóþ
ôëàâîíîèäíóþ äîáàâêó, êàêèõ ëèáî ïîáî÷íûõ ÿâëåíèé
íå îòìå÷àëîñü. Ïðàêòè÷åñêè ó âñåõ áîëüíûõ íàáëþäà-
ëàñü ïîëîæèòåëüíàÿ äèíàìèêà êëèíè÷åñêîé ñèìïòîìà-
òèêè: ñíèæåíèå ÷àñòîòû ïðîäîëæèòåëüíîñòè è èíòåí-
ñèâíîñòè êàðäèàëãèè, óìåíüøåíèå ñëàáîñòè, ñåðäöå-
áèåíèÿ, îäûøêè. Îòìå÷àëîñü ïîâûøåíèå òîëåðàíòíî-
ñòè ê ôèçè÷åñêîé íàãðóçêå. Ó áîëüíûõ óñòàíîâëåíà ÿðêî
âûðàæåííàÿ íîðìàëèçàöèÿ àðòåðèàëüíîé ãèïåðòåíçèè
è óìåíüøåíèå ×ÑÑ (òàáëèöà 1).

Íàó÷íàÿ ïóáëèêàöèÿ

ÂËÈßÍÈÅ ÑÎÅÂÎÉ ÔËÀÂÎÍÎÈÄÍÎÉ ÄÎÁÀÂÊÈ
ÍÀ ÑÈÍÒÅÇ ÎÊÑÈÄÀ ÀÇÎÒÀ Ó ÁÎËÜÍÛÕ ÀÒÅÐÎÑÊËÅÐÎÇÎÌ

×ààâà Õ.Ì1., Êàïåòèâàäçå Â.È1., Òàáóêàøâèëè Ð.È1., Ãðèãîðàøâèëè Ã.Ç3. Êàïåòèâàäçå È.Ã.2

1Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò, êàôåäðà âíóòðåííåé ìåäèöèíû ¹4;
2êàôåäðà âíóòðåííåé ìåäèöèíû ¹2; 3ÍÈÈ ñàíèòàðèè è ãèãèåíû
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Êàê âèäíî èç äàííûõ òàáëèöû, èñõîäíûå ïîêàçàòåëè â
îïûòíîé è êîíòðîëüíîé ãðóïïàõ ñóùåñòâåííî íå îò-
ëè÷àëèñü; îäíàêî, â êîíöå íàáëþäåíèÿ â îñíîâíîé
ãðóïïå óðîâåíü ñèñòîëè÷åñêîãî àðòåðèàëüíîãî äàâëå-
íèÿ (ÑÀÄ) ïîíèçèëñÿ íà 17,4%, â êîíòðîëüíîé – íà
10,5%; äèàñòîëè÷åñêîãî (ÄÀÄ) ñîîòâåòñòâåííî íà 16,6
è 10,7%, ïîêàçàòåëè ñðåäíåãî àðòåðèàëüíîãî äàâëåíèÿ
â êîíöå ëå÷åíèÿ òàêæå ïîíèçèëèñü (ñîîòâåòñòâåííî 19,6
è 8,6 ìì. ðò. ñò.). Óêàçàííûå èçìåíåíèÿ ñëåäóåò îáúÿñ-
íèòü äåéñòâèåì ñîåâîé ôëàâîíîèäíîé äîáàâêè.

Îòìå÷åíî ïîëîæèòåëüíîå âëèÿíèå ñîåâîé ôëàâîíîèä-

íîé äîáàâêè íà ôàêòîðû êîðîíàðíîãî ðèñêà áîëüíûõ
àòåðîñêëåðîçîì: ïîêàçàòåëè ñîäåðæàíèÿ îêñèäà àçîòà
â îáåèõ ãðóïïàõ â íà÷àëå èññëåäîâàíèÿ áûëè íèçêèìè.
Â êîíòðîëüíîé ãðóïïå â íà÷àëå ëå÷åíèÿ ïîêàçàòåëü NO
ñîñòàâëÿë 12,65±1,65ìì/ìã, à â êîíöå ïîâûñèëñÿ è ñî-
ñòàâèë 13,6±1,33 ìì/ìã. Îäíàêî, óêàçàííûå ðàçëè÷èÿ
áûëè ñòàòèñòè÷åñêè íåäîñòîâåðíû, òîãäà êàê â îñíîâ-
íîé ãðóïïå áîëüíûõ íàáëþäàëîñü ñòàòèñòè÷åñêè äîñòî-
âåðíîå óâåëè÷åíèå ýòîãî ïîêàçàòåëÿ - 14,86±0,71 ìì/ìã
ïðîòèâ èñõîäíûõ äàííûõ 11,98±0,45 ìì/ìã. Ïîëó÷åííûå
äàííûå ïîçâîëÿþò ñäåëàòü âûâîä î òîì, ÷òî ôëàâîíîè-
äû ñîè àêòèâèçèðîâàëè ïðîäóêöèþ NO (òàáëèöà 2, ðèñ.).

Òàáëèöà 1. Ãåìîäèíàìè÷åñêèå ïîêàçàòåëè ó áîëüíûõ îñíîâíîé è êîíòðîëüíîé ãðóïï äî è ïîñëå ëå÷åíèÿ (Ì±ì)

Îñíîâíàÿ ãðóïïà Êîíòðîëüíàÿ ãðóïïà Ïîêàçàòåëü 
äî ëå÷åíèÿ ñïóñòÿ 4 íåäåëè äî ëå÷åíèÿ ñïóñòÿ 4 íåäåëè 

ÑÀÄ, ìì ðò. ñò 169,4±4,4 140,0±3,1 170,3±5,0 152,0±4,6 
ÄÀÄ, ìì ðò. ñò 91,8±3,5 76,7±1,2 92,1±2,5 82,2±2,3 
×ÑÑ, ìèí. 86,1±2,4 76,6±1,9 85,6±2,1 79,2±2,2 
Ñðåäíåå ÀÄ, ìì ðò. ñò. 117,1±3,1 97,5±1,5 118,3±3,7 109,4±2,5 
 

Òàáëèöà 2. Ïîêàçàòåëè NO äî è ïîñëå ëå÷åíèÿ áîëüíûõ îñíîâíîé è êîíòðîëüíîé ãðóïï

Îñíîâíàÿ ãðóïïà Êîíòðîëüíàÿ ãðóïïà Ïîêàçàòåëü 
äî ëå÷åíèÿ ñïóñòÿ 4 íåäåëè äî ëå÷åíèÿ ñïóñòÿ 4 íåäåëè 

NO, ìì/ìã 11,98±0,45 14,86±0,71 12,65±1,65 13,6±1,33 
 

Îñíîâíàÿ ãðóïïà Êîíòðîëüíàÿ ãðóïïà 
Ïîêàçàòåëü äî ëå÷åíèÿ ñïóñòÿ 4 

íåäåëè äî ëå÷åíèÿ ñïóñòÿ 4 
íåäåëè 

ÊÄÐËÆ 51,0±2,8 51,4±2,6 50,8±2,4 50,7±2,5 
ÊÑÐËÆ 36,1±3,1 35,9±2,9 35,9±3,0 36,0±2,5 
ÊÑÎËÆ 49,8±8,2 44,9±8,0 51,0±8,9 48,0±8,1 
ÊÄÎËÆ 116,9±9,9 112,2±8,6 115,8±9,8 113,0±8,9 
ôðàêöèÿ âûáðîñà, % 58,4±3,6 63,8±3,3 56,9±3,3 60,0±3,3 
ÎÏÑÑ, äèí.ñ.ñì-5 1804,8±112,0 1539,0±91,7 1796,0±115,0 1621,0±80,8 
òðàíñìèòðàëüíûé ïîòîê: 
Å-ïèê 0,74±0,04 0,76±0,03 0,73±0,03 0,74±0,05 

À-ïèê 0,93±0,07 0,85±0,08 0,9±0,06 0,85±0,07 
Å/A 0,80±0,08 0,89±0,07 0,82±0,06 0,86±0,06 
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Ðèñ. Ãðàôè÷åñêîå èçîáðàæåíèå äèíàìèêè ñèíòåçà NO ó áîëüíûõ îñíîâíîé è êîíòðîëüíîé ãðóïï (ìì/ìã)

Òàáëèöà 3. Ñðàâíèòåëüíûå ðåçóëüòàòû äàííûõ ýõîêàðäèîãðàôèè è äîïïëåðýõîêàðäèîãðàôèè
ó áîëüíûõ îñíîâíîé è êîíòðîëüíîé ãðóïï (M±m)
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ÌÅÄÈÖÈÍÑÊÈÅ ÍÎÂÎÑÒÈ ÃÐÓÇÈÈ
CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

Ïî äàííûì ýõîêàðäèîãðàôèè (òàáëèöà 3) êîíå÷íûå äèà-
ñòîëè÷åñêèå è ñèñòîëè÷åñêèå ðàçìåðû ó áîëüíûõ îñ-
íîâíîé ãðóïïû ïî ñðàâíåíèþ ñ êîíòðîëüíîé ñóùå-
ñòâåííî íå îòëè÷àëèñü, òîãäà êàê â îñíîâíîé ãðóïïå îò-
ìå÷àëîñü ñíèæåíèå äèàñòîëè÷åñêîãî îáúåìà íà 4,1% è
ñèñòîëè÷åñêîãî îáúåìà íà 9,8% ïî îòíîøåíèþ ê èñõîä-
íûì äàííûì. Â êîíòðîëüíîé ãðóïïå ýòè ïîêàçàòåëè ñî-
îòâåòñòâåííî ñîñòàâèëè 2,5 è 5,9%. ×òî êàñàåòñÿ ïîêàçà-
òåëÿ ôðàêöèè âûáðîñà ëåâîãî æåëóäî÷êà, èñõîäíûå äàí-
íûå â îáåèõ ãðóïïàõ íàõîäèëèñü â ïðåäåëàõ íîðìû. Ê
êîíöó íàáëþäåíèÿ ýòîò ïîêàçàòåëü óâåëè÷èëñÿ íà 5,4 â
îñíîâíîé è íà 3,1 åäèíèöû â êîíòðîëüíîé ãðóïïå. Â
îáåèõ ãðóïïàõ íàáëþäàëîñü óìåíüøåíèå ïîêàçàòåëÿ
îáùåãî ïåðèôåðè÷åñêîãî ñîïðîòèâëåíèÿ ñîñóäîâ (ñî-
îòâåòñòâåííî íà 14,7 è 9,7%); çíà÷èòåëüíûõ èçìåíåíèé
äîïïëåðýõîêàðäèîãðàôè÷åñêè îïðåäåëåííûõ ïîêàçàòå-
ëåé ó áîëüíûõ îáåèõ ãðóïï íå óñòàíîâëåíî.

Òàêèì îáðàçîì, âêëþ÷åíèå ñîåâîé ôëàâîíîèäíîé äîáàâ-
êè â ëå÷åíèå áîëüíûõ àòåðîñêëåðîçîì ñïîñîáñòâóåò ïî-
ëîæèòåëüíîé äèíàìèêå êëèíè÷åñêèõ ïîêàçàòåëåé, óëó÷-
øåíèþ ôóíêöèè ñîñóäèñòîãî ýíäîòåëèÿ, ÷òî ïîäòâåðæäà-
åòñÿ óâåëè÷åíèåì ñèíòåçà NO è óìåíüøåíèåì îáùåãî
ïåðèôåðè÷åñêîãî ñîñóäèñòîãî ñîïðîòèâëåíèÿ. Íà îñíî-
âàíèè ïîëó÷åííûõ ðåçóëüòàòîâ ñ÷èòàåì öåëåñîîáðàçíûì
èñïîëüçîâàíèå äàííîãî ñðåäñòâà â ëå÷åíèè áîëüíûõ àòå-
ðîñêëåðîçîì, òåì áîëåå, ÷òî, ïî íàøèì äàííûì, ïîáî÷-
íûõ ýôôåêòîâ íå âûÿâëåíî.
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SUMMARY

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

Ñhaava Kh1.,Kapetivadze V1., Tabukashvili R1., Grigorash-
vili G2., Kapetivadze I.3

1Tbilisi State Medical University, Department of Internal Medicine
N4; 2Department of Internal Medicine N2; 3Research 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.

ÐÅÇÞÌÅ

ÂËÈßÍÈÅ  ÑÎÅÂÎÉ  ÔËÀÂÎÍÎÈÄÍÎÉ  ÄÎÁÀÂÊÈ
ÍÀ  ÑÈÍÒÅÇ  ÎÊÑÈÄÀ  ÀÇÎÒÀ  Ó  ÁÎËÜÍÛÕ  ÀÒÅ-
ÐÎÑÊËÅÐÎÇÎÌ

×ààâà Õ.Ì1., Êàïåòèâàäçå Â.È1., Òàáóêàøâèëè Ð.È1., Ãðè-
ãîðàøâèëè Ã.Ç3. Êàïåòèâàäçå È.Ã.2

1Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò,
êàôåäðà âíóòðåííåé ìåäèöèíû ¹4; 2êàôåäðà âíóòðåííåé
ìåäèöèíû ¹2; 3ÍÈÈ ñàíèòàðèè è ãèãèåíû

Â íàáëþäåíèè ñ ó÷àñòèåì 66-è áîëüíûõ àòåðîñêëåðî-
çîì â êëèíèêî-àìáóëàòîðíûõ óñëîâèÿõ èññëåäîâàíî
äåéñòâèå ñîåâîé ôëàâîíîèäíîé äîáàâêè íà ñèíòåç îê-
ñèäà àçîòà (NO) è ïàòîãåíåòè÷åñêèå çâåíüÿ àòåðîñê-
ëåðîçà. Ïîêàçàíî, ÷òî âêëþ÷åíèå âûøåóêàçàííîãî
ñðåäñòâà â ëå÷åíèå áîëüíûõ àòåðîñêëåðîçîì ñïîñîá-
ñòâóåò ïîëîæèòåëüíîé äèíàìèêå êëèíè÷åñêèõ ïîêàçà-
òåëåé, óëó÷øåíèþ ôóíêöèè ñîñóäèñòîãî ýíäîòåëèÿ,
÷òî ïðîÿâëÿåòñÿ â óâåëè÷åíèè ñèíòåçà NO è óìåíü-
øåíèè îáùåãî ïåðèôåðè÷åñêîãî ñîïðîòèâëåíèÿ ñîñó-
äîâ.
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Óñòàíîâëåíî, ÷òî ñîåâàÿ ôëàâîíîèäíàÿ äîáàâêà âåñüìà ýô-
ôåêòèâíî äåéñòâóåò íà ïîêàçàòåëè ëèïèäíîãî îáìåíà ó áîëü-
íûõ àòåðîñêëåðîçîì, ïðîÿâëÿåò ÿðêî âûðàæåííîå ãèïîõîëå-
ñòåðèíåìè÷åñêîå äåéñòâèå.

Íà îñíîâàíèè âûøåèçëîæåííîãî, èñïîëüçîâàíèå äàííîãî
ñðåäñòâà â ëå÷åíèè áîëüíûõ àòåðîñêëåðîçîì ñ÷èòàåì âåñüìà
ïåðñïåêòèâíûì.

Ðåöåíçåíò: ä.ì.í., ïðîô. À.À. Ïèðöõàëàâà

Íàó÷íàÿ ïóáëèêàöèÿ

ÊËÈÍÈ×ÅÑÊÈÅ È ÄÈÀÃÍÎÑÒÈ×ÅÑÊÈÅ ÎÑÎÁÅÍÍÎÑÒÈ
ÊÀËÜÖÈÔÈÊÀÖÈÈ ÁÀÇÀËÜÍÛÕ ÃÀÍÃËÈÅÂ

Âåðóëàøâèëè È.Â., Ãëîíòè Ë.Ø., Ìèìèíîøâèëè Ä.Ê., Ìàíèÿ Ì.Í., Ìäèâàíè Ê.Ñ.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò, êàôåäðà íåðâíûõ áîëåçíåé

Èíòðàêðàíèàëüíàÿ êàëüöèôèêàöèÿ â áîëüøèíñòâå ñëó-
÷àåâ ôèçèîëîãè÷åñêîå ÿâëåíèå, îòìå÷àåòñÿ ó 0,3-1,5%
çäîðîâîãî íàñåëåíèÿ è ïðîõîäèò íåçàìåòíî. Îòëîæå-
íèå ãðàíóë êàëüöèÿ ïðîèñõîäèò íà ñòåíêàõ ñîñóäîâ ìåë-
êîãî êàëèáðà ãîëîâíîãî ìîçãà [9]. Ôèçèîëîãè÷åñêàÿ èí-
òðàêðàíèàëüíàÿ êàëüöèôèêàöèÿ ìîæåò âûÿâëÿòüñÿ â
òàêèõ ó÷àñòêàõ ãîëîâíîãî ìîçãà, êàê ýïèôèç, òâåðäàÿ
îáîëî÷êà (â òîì ÷èñëå íàìåò ìîçæå÷êà), áàçàëüíûå ãàí-
ãëèè, plexus chorioideus è äð. Åå èíòåíñèâíîñòü, êàê ïðà-
âèëî, íèçêàÿ, îäíàêî ñ âîçðàñòîì, îñîáåííî ñâûøå 40-à
ëåò, âîçðàñòàåò. Èíòðàêðàíèàëüíàÿ êàëüöèôèêàöèÿ ìî-
æåò èìåòü ïàòîëîãè÷åñêèé õàðàêòåð. Îíà äåëèòñÿ íà
ïåðâè÷íóþ (èäèîïàòè÷åñêóþ) è âòîðè÷íóþ. Îñíîâíû-
ìè ïðè÷èíàìè ïàòîëîãè÷åñêîé êàëüöèôèêàöèè áàçàëü-
íûõ ãàíãëèåâ ÿâëÿþòñÿ: ãèïîïàðàòèðåîç, ïñåâäîãèïîïà-
ðàòèðåîç, áîëåçíü Ôàðà (ñåìåéíàÿ èäèîïàòè÷åñêàÿ êàëü-
öèôèêàöèÿ áàçàëüíûõ ãàíãëèåâ), ôàêîìàòîçû (òóáåðîç-
íûé ñêëåðîç, áîëåçíü Ñòåðæ-Âåáåðà), âðîæäåííûé òîê-
ñîïëàçìîç, öèñòèöåðêîç, âðîæäåííàÿ êðàñíóõà, ÂÈ×
èíôåêöèÿ, îòðàâëåíèå ñâèíöîì è óãàðíûì ãàçîì, ëó-
÷åâàÿ òåðàïèÿ, ìèòîõîíäðèîíàëüíûå áîëåçíè, ñèíäðîì
Êîêêåèíà, äåìåíöèè, ñèñòåìíàÿ êðàñíàÿ âîë÷àíêà, ñèí-
äðîì Äàóíà è äð. [1,4,6]. Ïîñêîëüêó êàëüöèôèêàöèÿ ïîä-
êîðêîâûõ ÿäåð âñòðå÷àåòñÿ ðåäêî, åå ýòèî-ïàòîãåíåç è
êëèíè÷åñêîå çíà÷åíèå íå äî êîíöà ÿñíû.

Áîëåçíü Ôàðà âûäåëåíà â îòäåëüíóþ íîçîëîãèþ. Ýòî
ðåäêàÿ íàñëåäñòâåííàÿ ïàòîëîãèÿ, ïåðåäàåòñÿ ïî àóòî-
ñîìíî-äîìèíàíòíîìó òèïó. Äëÿ êëèíè÷åñêîé êàðòèíû
õàðàêòåðíû ðàçëè÷íûå ìîòîðíûå íàðóøåíèÿ: ñïàñòè÷-
íîñòü, îëèãî- è áðàäèêèíåçèÿ, ðèãèäíîñòü ìûøö, àòàê-

ñèÿ, ãèïåðêèíåçû, ñóäîðîãè, êîãíèòèâíàÿ äèñôóíêöèÿ â
âèäå äåìåíöèè èëè ïñèõîçà [7,9]

Ñèììåòðè÷íàÿ íåèäèîïàòè÷åñêàÿ (âòîðè÷íàÿ) êàëüöè-
ôèêàöèÿ áàçàëüíûõ ãàíãëèåâ ÷àùå âñòðå÷àåòñÿ ïðè ãè-
ïîïàðàòèðåîçå èëè ïñåâäîãèïîïàðàòèðåîçå. Ãèïîïàðà-
òèðåîç õàðàêòåðèçóåòñÿ íàðóøåíèåì âñàñûâàíèÿ êàëü-
öèÿ â êèøå÷íèêå. Óñèëåíî åãî âûäåëåíèå ïî÷êàìè; òàê-
æå óñèëèâàåòñÿ îòëîæåíèå êàëüöèÿ â êîñòÿõ, â ìåëêèõ
òêàíÿõ, â òîì ÷èñëå â áàçàëüíûõ ãàíãëèÿõ. Ïðè ïñåâäîãè-
ïîïàðàòèðåîçå öåëåâûå îðãàíû ðåçèñòåíòíû ê ïàðàòè-
ðåîèäíîìó ãîðìîíó, âñëåäñòâèå ÷åãî ðàçâèâàåòñÿ ýëåê-
òðîëèòíî-ìåòàáîëè÷åñêèé äèñáàëàíñ è ñîîòâåòñòâóþ-
ùàÿ åìó êëèíè÷åñêàÿ êàðòèíà [8]. Ïî äàííûì Adorni et
al. [3], ïîñëå õèðóðãè÷åñêèõ îïåðàöèé íà ùèòîâèäíîé è
ïàðàùèòîâèäíîé æåëåçàõ, â ïîñòîïåðàöèîííîì ïåðèî-
äå âûÿâëåííûé ÿòðîãåííûé ãèïîïàðàòèðåîç â 50% ñëó-
÷àåâ ïðîâîöèðóåò áèëàòåðàëüíóþ ñèììåòðè÷íóþ êàëü-
öèôèêàöèþ ãîëîâíîãî ìîçãà. Êàëüöèôèêàöèÿ ìîæåò
ïðîòåêàòü àñèìïòîìíî íà ïðîòÿæåíèè ìíîãèõ ëåò [6].
Îäíàêî ñî âðåìåíåì, êðîìå òåòàíèè è ñóäîðîã, âûÿâëÿ-
þòñÿ òàêæå ñèìïòîìû ïàðêèíñîíèçìà è äåìåíöèè. Ïàð-
êèíñîíèçì â òàêèõ ñëó÷àÿõ íå ïîääàåòñÿ ëå÷åíèþ ïðå-
ïàðàòàìè ëåâîäîïû [5,6].

Íåèäèîïàòè÷åñêàÿ êàëüöèôèêàöèÿ âûÿâëÿåòñÿ è ïðè
íåêîòîðûõ íàñëåäñòâåííî-äåãåíåðàòèâíûõ áîëåçíÿõ,
ïðåâàëèðóþùåå áîëüøèíñòâî êîòîðûõ ïðîÿâëÿåòñÿ â
äåòñêîì âîçðàñòå, ïðè ýòîì îáìåí êàëüöèÿ è ôîñôîðà
íå íàðóøåí. Ê ýòèì áîëåçíÿì îòíîñÿòñÿ ñèíäðîì Êîê-
êåèíà, Àèêàðäè-Ãóòåðà, Äàóíà, ôàêîìàòîçû è äð. Èç
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ôàêîìàòîçîâ ñëåäóåò îòìåòèòü òóáåðîçíûé ñêëåðîç –
áîëåçíü Áóðíåâèëÿ, íàñëåäóåìàÿ àóòîñîìíî-äîìèíàí-
òíî. Ïàòîëîãè÷åñêèå î÷àãè ïðåäñòàâëåíû ìàëüôîðìà-
öèÿìè è ãàìàðòîìàìè ðàçëè÷íûõ òêàíåé. Ïåðèâåíòðè-
êóëÿðíûå ãàìàðòîìû ñî âðåìåíåì îáèçâåñòâëÿþòñÿ, ÷òî
äàåò õàðàêòåðíóþ êàðòèíó íà êîìïüþòåðíîé òîìîãðàì-
ìå – êàëüöèôèêàòû âûÿâëÿþòñÿ â áàçàëüíûõ ãàíãëèÿõ è
ïåðèâåíòðèêóëÿðíîì áåëîì âåùåñòâå [2].

Â îñíîâå ïàòîãåíåçà áîëåçíè Âèëüñîíà ëåæèò ôåðìåí-
òîïàòèÿ, â ðåçóëüòàòå ÷åãî ïîñòóïàþùàÿ ñ ïèùåé ìåäü
îòêëàäûâàåòñÿ â ïå÷åíè, ãîëîâíîì ìîçãó, ïî÷êàõ (íå-
ôðîêàëüöèíîç) è â ðîãîâèöå (êðóãè Êàéçåð-Ôëåéøåðà).
×òî êàñàåòñÿ ÖÍÑ, òî äëÿ íåå õàðàêòåðíî ðàçâèòèå
ãèïåðêèíåçà è òðåìîðà; àìïëèòóäà íåïðîèçâîëüíûõ
äâèæåíèé ïîñòåïåííî óâåëè÷èâàåòñÿ äî àñòåðèêñèñà.
Èíîãäà ðàçâèâàþòñÿ ïèðàìèäíûé äåôèöèò, ñóäîðîãè è
äðóãèå ñèíäðîìû. Âèçóàëèçàöèÿ ãîëîâíîãî ìîçãà, íà-
ðÿäó ñ àòðîôèÿìè õâàñòàòîãî ÿäðà è ñòâîëà, èíîãäà âû-
ÿâëÿåò è êàëüöèôèêàöèþ áàçàëüíûõ ãàíãëèåâ. Ýêñòðà-
ïèðàìèäíûå ðàññòðîéñòâà è êàëüöèôèêàöèÿ áàçàëüíûõ
ãàíãëèåâ â ìîëîäîì âîçðàñòå íåóêîñíèòåëüíî òðåáóþò
èñêëþ÷åíèÿ óêàçàííîé ïàòîëîãèè [2].

Öåëüþ íàøåãî èññëåäîâàíèÿ ÿâèëîñü îõàðàêòåðèçîâàòü
ïàòîëîãè÷åñêóþ êàëüöèôèêàöèþ áàçàëüíûõ ãàíãëèåâ,
âûÿâèòü èõ ýòèî-ïàòîãåíåòè÷åñêèå îñîáåííîñòè è îöå-
íèòü ýôôåêòèâíîñòü ïàòîãåíåòè÷åñêîãî ëå÷åíèÿ.

Ìàòåðèàë è ìåòîäû. Íàìè íàáëþäàëèñü ÷åòûðå áîëü-
íûõ ñ ïàòîëîãè÷åñêèìè êàëüöèôèêàòàìè â áàçàëüíûõ
ãàíãëèÿõ. Áîëüíûå áûëè ìîëîäîãî âîçðàñòà (21 ãîä, 17
ëåò è 15 ëåò), êðîìå îäíîãî (72 ãîäà); òðîå èç íèõ áûëè
ìóæñêîãî ïîëà è îäíà – æåíñêîãî. Ïàòîëîãè÷åñêóþ êàëü-
öèôèêàöèþ ìû äèôôåðåíöèðîâàëè îò ôèçèîëîãè÷åñ-
êîé ñ ó÷åòîì èíòåíñèâíîñòè êàëüöèôèêàòîâ, èõ ëîêàëè-
çàöèè â äðóãèõ íåõàðàêòåðíûõ äëÿ ôèçèîëîãè÷åñêîé
êàëüöèôèêöèè ìåñòàõ, âîçðàñòà áîëüíîãî è êëèíèêè
áîëåçíè. Íàìè ïðîâîäèëèñü êîìïüþòåðíàÿ òîìîãðàôèÿ
è ëàáîðàòîðíûå èññëåäîâàíèÿ óðîâíÿ êàëüöèÿ è ïàðàò-
ãîðìîíà â êðîâè. Â ñëó÷àå âûÿâëåíèÿ íàðóøåíèÿ îáìå-
íà êàëüöèÿ (ãèïîïàðàòèðåîç, ïñåâäîãèïîïàðàòèðåîç),
êðîìå ñèìïòîìàòè÷åñêîãî ëå÷åíèÿ ìû ïðîâîäèëè òàê-
æå ïàòîãåíåòè÷åñêóþ òåðàïèþ ïðåïàðàòàìè êàëüöèÿ
(CaD3, ãëþêîíàò êàëüöèÿ). Ó÷èòûâàÿ íåýôôåêòèâíîñòü
àíòèïàðêèíñîíè÷åñêèõ ìåäèêàìåíòîâ (íàïðèìåð, ëåâî-
äîïà)  â ëå÷åíèè ïàðêèíñîíèçìà, âûÿâëÿþùåãîñÿ íà
ôîíå ãèïîïàðàòèðåîçà [5], ïðåïàðàòû ëåâîäîïû ïðè ýê-
ñòðàïèðàìèäíûõ íàðóøåíèÿõ íàìè íå ïðèìåíÿëèñü.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Â ðåçóëüòàòå ïðîâåäåííîãî
íàìè èññëåäîâàíèÿ âî âñåõ ñëó÷àÿõ íà ÊÒ ãîëîâíîãî ìîç-
ãà îòìå÷àëàñü áèëàòåðàëüíàÿ è ñèììåòðè÷íàÿ êàëüöèôè-
êàöèÿ áàçàëüíûõ ãàíãëèåâ, êîòîðàÿ èìåëà ìàññèâíûé õà-
ðàêòåð. Íàðÿäó ñ áàçàëüíûìè ãàíãëèÿìè, êàëüöèôèêàöèè
ïîäâåðãàëèñü òàêæå è äðóãèå ó÷àñòêè ãîëîâíîãî ìîçãà:

ìîçæå÷îê (â äâóõ ñëó÷àÿõ), ïåðèâåíòðèêóëÿðíîå áåëîå
âåùåñòâî (â äâóõ ñëó÷àÿõ) è ëîáíûå äîëè (â äâóõ ñëó÷àÿõ).
Èçîëèðîâàííàÿ æå êàëüöèôèêàöèÿ áàçàëüíûõ ãàíãëèåâ
áûëà îáíàðóæåíà òîëüêî â îäíîì ñëó÷àå, êîãäà êàëüöèôè-
êàòû ñîïóòñòâîâàëè íåéðîèíôåêöèè ñ ïàòîëîãè÷åñêèìè
ãèïîäåíñèâíûìè î÷àãàìè â çàòûëî÷íî-âèñî÷íûõ äîëÿõ
ãîëîâíîãî ìîçãà ñ îáåèõ ñòîðîí (ðèñ. 1).

Ðèñ. 1. Íà ÊÒ òîìîãðàììàõ âûÿâëÿþòñÿ êàëüöèôèêà-
òû â ïîäêîðêîâûõ ãàíãëèÿõ (áëåäíûé øàð, õâîñòà-
òîå ÿäðî), à òàêæå îòìå÷àþòñÿ ãèïîäåíñèâíûå î÷à-
ãè â çàòûëî÷íî-âèñî÷íûõ äîëÿõ ñ îáåèõ ñòîðîí

Êàê áûëî íàìè âûøå îòìå÷åíî, áîëüíûå êðîìå îäíî-
ãî, áûëè ìîëîäîãî âîçðàñòà, ÷òî â ñâîþ î÷åðåäü, óêà-
çûâàåò íà ïàòîëîãè÷åñêóþ ïðèðîäó êàëüöèôèêàöèè. ×òî
êàñàåòñÿ ÷åòâåðòîãî áîëüíîãî, îí áûë ïîæèëîãî âîçðà-
ñòà (72 ãîäà). Ôèçèîëîãè÷åñêóþ ïðèðîäó ïðîöåññà êàëü-
öèôèêàöèè â ýòîì ñëó÷àå íàðÿäó ñ êëèíèêîé èñêëþ÷à-
ëè ìàññèâíîñòü è îáøèðíîñòü îáèçâåñòâëåíèÿ (ðèñ. 2).

 A

Á
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Ðèñ. 2. Íà ÊÒ òîìîãðàììàõ îòìå÷àþòñÿ ñèììåòðè÷-
íûå êàëüöèôèêàòû â ìåäèàëüíûõ ñòðóêòóðàõ ìîç-
æå÷êà (A), â ïåðèâåíòðèêóëÿðíîì áåëîì âåùåñòâå è
ñåìèîâàëüíûõ öåíòðàõ (B), à òàêæå â áàçàëüíûõ ãàí-
ãëèÿõ (C). Íà óðîâíå ïîäêîðêîâûõ ÿäåð (C) âûÿâëÿ-

þòñÿ äâóñòîðîííèå ïîðàæåíèÿ ãîëîâîê õâîñòàòûõ
ÿäåð, çðèòåëüíûõ áóãðîâ, ïðîåêöèè êîëåíà âíóòðåí-
íåé êàïñóëû (íà ôîíå ãèïîïàðàòèðåîçà)

Ñëåäóåò îòìåòèòü, ÷òî ìàññèâíàÿ êàëüöèôèêàöèÿ, êî-
òîðàÿ èìååò ïàòîëîãè÷åñêèé õàðàêòåð, ïî íàøèì
ñëó÷àÿì íåçàìå÷åíî íå ïðîòåêàåò è äàåò ñîîòâåò-
ñòâóþùóþ êëèíèêó. Ó âñåõ áîëüíûõ îòìå÷àëèñü ðåç-
êî âûðàæåííûå ñèìïòîìû, óêàçûâàþùèå íà äèñ-
ôóíêöèþ ïîäêîðêîâûõ ÿäåð (òàáëèöà). Êàëüöèôèêà-
öèÿ ìîçæå÷êà (íà íàøåì ìàòåðèàëå â äâóõ ñëó÷àÿõ)
òàêæå ïðîÿâèëàñü ìîçæå÷êîâîé àòàêñèåé. Ó âñåõ
áîëüíûõ íà òîì èëè èíîì ýòàïå áîëåçíè îòìå÷àëèñü
ñóäîðîãè. Â òàáëèöå ïðèâåäåíû ñèíäðîìû, âûçâàí-
íûå, â îñíîâíîì, ðàññòðîéñòâîì ôóíêöèè áàçàëü-
íûõ ãàíãëèåâ, à âîçíèêøèå â ðåçóëüòàòå îñíîâíîãî
çàáîëåâàíèÿ (òåòàíèÿ, êîæíûå àíãèîôèáðîìû) íàìè
íå ó÷òåíû.

 Â

Òàáëèöà. Êëèíè÷åñêèå ïðîÿâëåíèÿ êàëüöèôèêàöèè áàçàëüíûõ ãàíãëèåâ
Ñèíäðîìû n 

Íåïðîèçâîëüíûå äâèæåíèÿ 4 
Ýêñòðàïèðàìèäíàÿ ðèãèäíîñòü 2 
Îëèãî-áðàäèêèíåçèÿ 1 
Äåìåíöèÿ 3 
Ñóäîðîãè 4 
 Ïî ëàáîðàòîðíûì äàííûì ó òðåõ áîëüíûõ âûÿâëåíî

íàðóøåíèå îáìåíà êàëüöèÿ: ó äâóõ – íà ôîíå ãèïî-
ïàðàòèðåîçà è ó îäíîãî – íà ôîíå ïñåâäîãèïîïàðà-
òèðåîçà (ðèñ. 3).

Ðèñ. 3. Èíòåíñèâíî êàëüöèôèöèðîâàíû ïåðèâåíòðèêóëÿðíîå áåëîå âåùåñòâî, òâåðäàÿ îáîëî÷êà (A),
áàçàëüíûå ãàíãëèè, ãåìèñôåðû ìîçæå÷êà è ëîáíûå äîëè (B, C) (íà ôîíå ïñåâäîãèïîïàðàòèðåîçà)

 A Á  Â

Ó ÷åòâåðòîãî áîëüíîãî ýíäîêðèííîé ïàòîëîãèè íå íàáëþäàëîñü – ýòî áûë ñëó÷àé áîëåçíè Áóðíåâèëÿ (ðèñ. 4).

Ðèñ. 4. Áîëåçíü Áóðíåâèëÿ. Íà ÊÒ òîìîãðàãðàììàõ êàëüöèôèêàòû âûÿâëÿþòñÿ â áàçàëüíûõ ãàíãëèÿõ
(ãîëîâêà õâîñòàòîãî ÿäðà, áëåäíûé øàð, çðèòåëüíûé áóãîð) (A, B) è â îáåèõ ëîáíûõ äîëÿõ (A)

 A  Â
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Â áîëüøèíñòâå ñëó÷àåâ â ïàòîãåíåçå êàëüöèôèêàöèè áà-
çàëüíûõ ãàíãëèåâ, ïî íàøèì äàííûì, ëåæèò ãèïîêàëüöè-
åìèÿ. Íà ôîíå ïàòîãåíåòè÷åñêîãî ëå÷åíèÿ ïðåïàðàòàìè
êàëüöèÿ, ïî íàøèì íàáëþäåíèÿì, çíà÷èòåëüíî óìåíü-
øèëèñü ñèìïòîìû, âûçâàííûå äèñôóíêöèåé ïîäêîðêî-
âûõ ÿäåð: ðåäóöèðîâàëèñü ïðèçíàêè ýêñòðàïèðàìèäíîé
ðèãèäíîñòè, èñ÷åç ñèìïòîì “çóá÷àòîãî êîëåñà”, íå îò-
ìå÷àëàñü ñêîâàííîñòü âî âðåìÿ äâèæåíèÿ, óìåíüøèëèñü
ãèïåðêèíåçû õîðåî-àòåòîèäíîãî òèïà. Â êîãíèòèâíîé
ñôåðå âûÿâëåíî íåêîòîðîå óëó÷øåíèå. Íè â îäíîì ñëó-
÷àå íå áûëè ïîëíîñòüþ óñòðàíåíû ýêñòðàïèðàìèäíûå
ðàññòðîéñòâà, îäíàêî äèíàìèêà áûëà ïîëîæèòåëüíàÿ áåç
ïðåïàðàòîâ ëåâîäîïû, ÷åìó, íà íàø âçãëÿä, ñïîñîáñòâî-
âàëà íîðìàëèçàöèÿ óðîâíÿ êàëüöèÿ â êðîâè è çàäåðæà-
íèå ïðîöåññà êàëüöèôèêàöèè â ãîëîâíîì ìîçãó.

Òàêèì îáðàçîì, íåîáõîäèìî ïîä÷åðêíóòü, ÷òî êàëüöè-
ôèêàöèÿ áàçàëüíûõ ãàíãëèåâ â áîëüøèíñòâå ñëó÷àåâ
ôèçèîëîãè÷åñêîå ÿâëåíèå, êîòîðîå ïðîõîäèò íåçàìåò-
íî è ñëó÷àéíî îáíàðóæèâàåòñÿ òîëüêî ïðè âèçóàëèçà-
öèè, â îòëè÷èå îò ïàòîëîãè÷åñêîé êàëüöèôèêàöèè, ïðî-
ÿâëÿþùåéñÿ î÷àãîâîé íåâðîëîãè÷åñêîé ñèìïòîìàòè-
êîé. Äëÿ äèôôåðåíöèàöèè ïàòîëîãè÷åñêîé êàëüöèôè-
êàöèè îò ôèçèîëîãè÷åñêîé ñëåäóåò ó÷èòûâàòü âîçðàñò
îáñëåäóåìîãî áîëüíîãî (èíòðàêðàíèàëüíàÿ êàëüöèôè-
êàöèÿ â ìîëîäîì âîçðàñòå óêàçûâàåò íà ïàòîëîãèþ) è
õàðàêòåð êàëüöèôèêàöèè. Èíòåíñèâíîå îáèçâåñòâëåíèå
â îáëàñòè áàçàëüíûõ ãàíãëèåâ ñ âîâëå÷åíèåì áåëîãî
âåùåñòâà â ïðîöåññ êàëüöèôèöèðîâàíèÿ óêàçûâàåò íà
ïàòîëîãè÷åñêóþ ïðèðîäó, à èçîëèðîâàííàÿ êàëüöèôè-
êàöèÿ ýòèõ ÿäåð íà ôîíå íåèçìåíåííîãî ãîëîâíîãî ìîçãà
è ïàðàêëèíè÷åñêèõ äàííûõ â íîðìå, êëèíè÷åñêè ïðîÿâ-
ëÿþùàÿñÿ äèñôóíêöèåé ïîäêîðêîâûõ ÿäåð, ìîæåò áûòü
âûçâàíà òîëüêî ðåäêîé íàñëåäñòâåííîé ïàòîëîãèåé –
áîëåçíüþ Ôàðà. Ñàìîé ÷àñòîé ïðè÷èíîé ñèììåòðè÷-
íîé êàëüöèôèêàöèè áàçàëüíûõ ãàíãëèåâ ÿâëÿåòñÿ ãèïî-
ïàðàòèðåîç è ïñåâäîãèïîïàðàòèðåîç. Ïîýòîìó, åñëè ó
áîëüíîãî, ñ ïîìîùüþ âèçóàëèçàöèè âûÿâëÿåòñÿ áèëà-
òåðàëüíàÿ è ñèììåòðè÷íàÿ êàëüöèôèêàöèÿ ýòèõ ó÷àñò-
êîâ, ðåêîìåíäóåòñÿ îïðåäåëèòü óðîâåíü êàëüöèÿ, ôîñ-
ôîðà è ïàðàòãîðìîíà â êðîâè. Ñëåäóåò îòìåòèòü, ÷òî
ñëó÷àè ïàðêèíñîíèçìà ïðè êàëüöèôèêàöèÿõ íå ïîääà-
þòñÿ ëå÷åíèþ ïðåïàðàòàìè ëåâîäîïû, ÷åì è îòëè÷à-
þòñÿ îò èäèîïàòè÷åñêîé åãî ôîðìû [10]. Ïî íàøèì äàí-
íûì, ýêñòðàïèðàìèäíûå ðàññòðîéñòâà áîëåå èëè ìå-
íåå ïîääàþòñÿ ïàòîãåíåòè÷åñêîìó ëå÷åíèþ ïðåïàðà-
òàìè êàëüöèÿ. Èíòðàêðàíèàëüíàÿ êàëüöèôèêàöèÿ òàê-
æå âñòðå÷àåòñÿ ïðè íàñëåäñòâåííî-äåãåíåðàòèâíûõ áî-
ëåçíÿõ äåòñêîãî âîçðàñòà (áîëåçíü Áóðíåâèëÿ, ñèíäðîì
Êîêêåèíà, Àèêàðäè-Ãóòåðà, Äàóíà è äð.). Â ýòèõ ñëó÷àÿõ
îáìåí êàëüöèÿ è ôîñôîðà íå íàðóøåí. Íàø ñëó÷àé
áîëåçíè Áóðíåâèëÿ òàêæå ïðîòåêàë áåç èçìåíåíèÿ óðîâ-
íÿ êàëüöèÿ è ïàðàòãîðìîíà â êðîâè. Ýêñòðàïèðàìèä-
íûå ðàññòðîéñòâà è êàëüöèôèêàöèÿ áàçàëüíûõ ãàíãëèåâ
â ìîëîäîì âîçðàñòå äèêòóåò íåîáõîäèìîñòü èñêëþ÷å-
íèÿ áîëåçíè Âèëüñîíà. Èíòðàêðàíèàëüíàÿ êàëüöèôèêà-

öèÿ ïðè èíôåêöèÿõ, êàê ïðàâèëî, àñèììåòðè÷íà, ìíî-
æåñòâåííà è âûÿâëÿåòñÿ â ðàçëè÷íûõ ó÷àñòêàõ ãîëîâíî-
ãî ìîçãà.

Òàêèì îáðàçîì, êîððåëÿöèÿ äàííûõ íåéðîâèçóàëèçà-
öèè (èíòåíñèâíîñòü è ëîêàëèçàöèÿ èíòðàêðàíèàëüíûõ
êàëüöèôèêàòîâ) ñ êëèíè÷åñêîé êàðòèíîé áîëåçíè è ëà-
áîðàòîðíûìè äàííûìè ïîçâîëÿåò óñòàíîâèòü ïðèðîäó
êàëüöèôèêàöèè è îðãàíèçàöèè àäåêâàòíûõ ëå÷åáíûõ
ìåðîïðèÿòèé.
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SUMMARY

BASAL GANGLIA CALCIFICATION: CLINICAL MANI-
FESTATIONS AND DIAGNOSTIC EVALUATION

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

Department of Neurology, Tbilisi 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.
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Ôèçèîëîãè÷åñêàÿ èíòðàêðàíèàëüíàÿ êàëüöèôèêàöèÿ îòìå÷à-
åòñÿ ó 0,3-1,5% çäîðîâîãî íàñåëåíèÿ è ñëó÷àéíî îáíàðóæè-
âàåòñÿ ëèøü âî âðåìÿ íåéðîâèçóàëèçàöèè èëè ïðîõîäèò íå-
çàìåòíî. Ïàòîëîãè÷åñêàÿ êàëüöèôèêàöèÿ ìîæåò áûòü îáóñ-
ëîâëåíà ìíîãèìè ôàêòîðàìè, â òîì ÷èñëå: ìåòàáîëè÷åñêèì
ýëåêòðîëèòíûì äèñáàëàíñîì, ýêçîãåííîé èíòîêñèêàöèåé, íà-
ñëåäñòâåííîé ïàòîëîãèåé è äð. Ãèïîïàðàòèðåîç è ïñåâäîãè-
ïîïàðàòèðåîç ÿâëÿþòñÿ ñàìîé ÷àñòîé ïðè÷èíîé ïàòîëîãè-
÷åñêîé ñèììåòðè÷íîé êàëüöèôèêàöèè áàçàëüíûõ ãàíãëèåâ,
êëèíè÷åñêè ïðîÿâëÿþòñÿ íå òîëüêî â òåòàíèè è ñóäîðîãàõ,
íî è â ïàðêèíñîíèçìå è äåìåíöèè. Ïàðêèíñîíèçì â òàêèõ
ñëó÷àÿõ íå ïîääàåòñÿ ëå÷åíèþ ïðåïàðàòàìè ëåâîäîïû. Èíò-
ðàêðàíèàëüíàÿ êàëüöèôèêàöèÿ ïðè èíôåêöèÿõ, êàê ïðàâè-
ëî, àñèììåòðè÷íà è ìíîæåñòâåííà, à ïðè íàñëåäñòâåííî-äåãå-

íåðàòèâíûõ áîëåçíÿõ íîñèò áèëàòåðàëüíûé, ñèììåòðè÷íûé
õàðàêòåð è íå ñâÿçàíà ñ íàðóøåíèåì îáìåíà êàëüöèÿ è ôîñ-
ôîðà. Ìû îïèñàëè íåñêîëüêî ñëó÷àåâ êàëüöèôèêàöèè áà-
çàëüíûõ ãàíãëèåâ, èçó÷èëè èõ êëèíè÷åñêîå ïðîÿâëåíèå è
òîëåðàíòíîñòü ê ëå÷åíèþ. Êàëüöèôèêàöèÿ áàçàëüíûõ ãàíã-
ëèåâ ó ìîëîäûõ ñ îñòðûì ãåïàòèòîì ìîæåò óêàçûâàòü íà
ãåïàòîëåíòèêóëÿðíóþ äåãåíåðàöèþ (áîëåçíü Âèëüñîíà). Ñ
öåëüþ èñêëþ÷åíèÿ ýíäîêðèííîé ïàòîëîãèè, öåëåñîîáðàçíî
îïðåäåëèòü óðîâåíü êàëüöèÿ, ôîñôîðà è ïàðàòãîðìîíà â
êðîâè ó âñåõ áîëüíûõ ñ êàëüöèôèêàòàìè â îáëàñòè áàçàëü-
íûõ ãàíãëèåâ.

Ðåöåíçåíò: ä.ì.í., ïðîô. Í.Â. Îêóäæàâà

Íàó÷íàÿ ïóáëèêàöèÿ

ÐÎËÜ ÎÊÈÑËÈÒÅËÜÍÎÃÎ ÑÒÐÅÑÑÀ Â ÏÀÒÎÃÅÍÅÇÅ
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Guillain-Barre syndrome (GBS) õàðàêòåðèçóåòñÿ îñòðîé
âîñïàëèòåëüíîé äåìèåëèíèçàöèîííîé íåéðîïàòèåé, êî-
òîðàÿ ïðîÿâëÿåòñÿ îò 1 äî 4 íà 100 òûñ. íàñåëåíèÿ . Äåãå-
íåðàöèÿ àêñîíà, ñîïðîâîæäàþùàÿ åãî äåìèåëèíèçà-
öèþ, ÿâëÿåòñÿ îñíîâíîé ïðè÷èíîé íåâðîëîãè÷åñêîé íå-
äîñòàòî÷íîñòè, õàðàêòåðíîé äëÿ ýòîãî çàáîëåâàíèÿ [9].
Ñ÷èòàåòñÿ, ÷òî äåãåíåðàöèÿ àêñîíà ÿâëÿåòñÿ âòîðè÷íûì
ðåçóëüòàòîì îñòðîãî âîñïàëåíèÿ, õîòÿ ìåõàíèçìû åå
ðàçâèòèÿ ïî ñåé äåíü íå óñòàíîâëåíû [6]. Âîñïàëèòåëü-
íîå ïîâðåæäåíèå íåðâíîé ñèñòåìû ñâÿçàíî ñ íàðóøå-
íèåì öåëîñòíîñòè ãåìàòîýíöåôàëè÷åñêîãî áàðüåðà, èí-

äóöèðîâàííûì ðàçëè÷íûìè èíôåêöèîííûìè ñòèìóëà-
ìè è èíôèëüòðàöèåé âîñïàëèòåëüíûõ êëåòîê. Â ðàçâè-
òèè äåìèåëèíèçàöèè îáîëî÷åê àêñîíà ñóùåñòâåííàÿ
ðîëü ïðèíàäëåæèò òàêèì ïðîâîñïàëèòåíûì àãåíòàì, êàê
öèòîêèíû, ïåïòèäû, àíòèòåëà, ðåàêòèâíûå ñîåäèíåíèÿ
êèñëîðîäà è àçîòà, êîòîðûå îáðàçóþòñÿ  àêòèâèðîâàí-
íûìè èììóííûìè êëåòêàìè.

Öåëüþ èññëåäîâàíèÿ ÿâèëîñü óñòàíîâëåíèå ðîëè èíòåí-
ñèôèêàöèè îêèñëèòåëüíîãî ìåòàáîëèçìà â ïàòîãåíåçå
âèðóñíîé ïîëèíåéðîïàòèè.



44

ÌÅÄÈÖÈÍÑÊÈÅ ÍÎÂÎÑÒÈ ÃÐÓÇÈÈ
CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

Ìàòåðèàë è ìåòîäû. Íàìè èññëåäîâàíû 20 áîëüíûõ âè-
ðóñíîé ïîëèíåéðîïàòèåé, íàõîäÿùèõñÿ íà ëå÷åíèè â
äåïàðòàìåíòå íåðâíûõ áîëåçíåé Öåíòðàëüíîé êëèíèêè
Òáèëèññêîãî ãîñóäàðñòâåííîãî ìåäèöèíñêîãî óíèâåð-
ñèòåòà. Îñíîâíûì äèàãíîñòè÷åñêèì êðèòåðèåì ÿâëÿë-
ñÿ îñòðî- èëè ïîäîñòðî íàðàñòàþùèé âÿëûé òåòðàïàðåç
èëè íèæíèé âÿëûé ïàðàïàðåç, ñîïðîâîæäàþùèéñÿ
àðåôëåêñèåé. Õàðàêòåðíûìè äëÿ GBS ÿâëÿþòñÿ: ïðî-
ãðåññèðîâàíèå ïðîöåññà â ïåðèîäå 4-õ íåäåëü, âîññòà-
íîâëåíèå, íà÷èíàþùååñÿ ñïóñòÿ 2-4 íåäåëè ïîñëå äîñ-
òèæåíèÿ ôàçû ïëàòî, ñèììåòðè÷íîñòü ñèìïòîìàòèêè,
îòñóòñòâèå âûðàæåííûõ íàðóøåíèé ÷óâñòâèòåëüíîñòè,
âîâëå÷åíèå ÷åðåïíûõ íåðâîâ (ïðåæäå âñåãî äâóñòîðîí-
íåå ïîðàæåíèå ëèöåâîãî VII íåðâà), âåãåòàòèâíàÿ äèñ-
ôóíêöèÿ, îòñóòñòâèå ëèõîðîäêè â íà÷àëå çàáîëåâàíèÿ.
Äèàãíîç ïîäòâåðæäàëñÿ ýëåêòðîíåéðîìèîãðàôèåé.
Áîëüíûì ïðîâîäèëè èññëåäîâàíèå ïðî- è àíòèîêñèäàí-
òíîé ñèñòåì è ñîäåðæàíèÿ NO â êðîâè. Â êà÷åñòâå êîí-
òðîëüíîé ãðóïïû èñïîëüçîâàëè êðîâü ïðàêòè÷åñêè çäî-
ðîâûõ 25 äîíîðîâ.

Ñ öåëüþ èññëåäîâàíèÿ îêèñëèòåëüíîãî ìåòàáîëèçìà ïðè
âèðóñíîé ïîëèíåéðîïàòèè êðîâü çàìîðàæèâàëè â æèä-
êîì àçîòå (-1960 Ñ). Ñïåêòðû ýëåêòðîïàðàìàãíèòíîãî
ðåçîíàíñà (ÝÏÐ) êðîâè èçìåðÿëèñü â êâàðöåâîì ñîñóäå
Äüþàðà ïðè òåìïåðàòóðå æèäêîãî àçîòà íà ðàäèîñïåê-
òðîìåòðå ÐÝ-1307 (Ðîññèÿ) c ÷àñòîòîé ìèêðîâîëíîâîãî
èçëó÷åíèÿ 9,77 GHz, ñíàáæåííîì êîìïüþòåðíîé ïðî-
ãðàììîé íàêîïëåíèÿ ñèãíàëîâ. Â êðîâè ðåãèñòðèðîâà-
ëèñü ñèãíàëû ÝÏÐ ïîêàçàòåëåé ïðîîêñèäàíòíîé (èîíû
ñ ïåðåìåííîé âàëåíòíîñòüþ (Mn2+ (g1=2,14), Fe2+

(g=2,37, ∆H=350Ãñ)) è àíòèîêñèäàíòíîé (öåðóëîïëàçìè-
íà (g=2,05), Fe3+-òðàíñôåððèíà (g=4,3)) ñèñòåì (ìåòãå-
ìîãëîáèíà (MetHb) g=6,0), à òàêæå êîìïëåêñîâ îêñèäà
àçîòà ñ ãåìîâûì æåëåçîì (HbNO, g=1,94). Ðåãèñòðàöèÿ
ñïåêòðîâ ïðîèçâîäèëàñü ïðè àìïëèòóäå ìîäóëÿöèè 0,6 ìT
è ìîùíîñòè ìèêðîâîëíîâîãî èçëó÷åíèÿ 100 ìÂò.

Äëÿ îïðåäåëåíèÿ ñîäåðæàíèÿ îêñèäà àçîòà (NO) â êðî-
âè èñïîëüçîâàëè ñïèí-ëîâóøêó äèýòèëäèòèîêàðáàìàò

Na (DETC, Sigma). Êðîâü èíêóáèðîâàëàñü ñ DETC
(500 ìã/êã) è Fe2+-öèòðàòîì (50 ìãFeSO4+. 6H2O+ 250 ìã
öèòðàòà íàòðèÿ êã-1, â äîçå 1,75 ìã/ìë êðîâè) â òå÷åíèå
3-õ ìèíóò ïðè êîìíàòíîé òåìïåðàòóðå [1].

Ñ öåëüþ îïðåäåëåíèÿ ñîäåðæàíèÿ ñâîáîäíîðàäèêàëü-
íûõ ñîåäèíåíèé êèñëîðîäà (ñóïåðîêñèäðàäèêàëîâ (Î2-))
è ïåðîêñèäîâ ëèïèäîâ (LOO.) êðîâü èíêóáèðîâàëè ñ
ñïèí-ëîâóøêàìè 5,5 äèìåòèë-I-ïèðîëèí-IV-îêñèäîì
(DMPO, Sigma) è α-ôåíèël-tert-áóòèëíèòðîí (PBN,
Sigma) â äîçàõ 50 mM DMPO è 150 ìÌ PBN (â 25 ìÌ
òðèñ-HCl áóôåðå - pH 7,4) íà 1 ìë êðîâè â òå÷åíèå 3-õ
ìèíóò ïðè êîìíàòíîé òåìïåðàòóðå [18]. Ñïåêòðû ÝÏÐ
êîìïëåêñîâ NO-Fe2+-(DETC)2, DMPO-ÎÎÍ è PBN- LOOÍ-
àäóêòîâ ðåãèñòðèðîâàëèñü ïðè òåìïåðàòóðå æèäêîãî
àçîòà è çíà÷åíèè ìèêðîâîëíîâîé ìîùíîñòè 20 ìÂò.

Àêòèâíîñòü àíòèîêñèäàíòíûõ ôåðìåíòîâ êðîâè - êàòà-
ëàçû, ñóïåðîêñèääèñìóòàçû (ÑÎÄ) è ãëóòàòèîíðåäóêòà-
çû (ÃÐ) îïðåäåëÿëàñü ñïåêòðîôîòîìåòðè÷åñêèì ìåòî-
äîì íà ñïåêòðîôîòîìåòðå ÑÔ-46 ËÎÌÎ. Àêòèâíîñòü
êàòàëàçû îïðåäåëÿëè â ïëàçìå êðîâè ïî ìåòîäó Albi, â
ìîäèôèêàöèè Êîðîëþêà Ì.À.è ñîàâò. [2]. Àêòèâíîñòü
ÑÎÄ îïðåäåëÿëè â ýðèòðîöèòàðíîé ìàññå êðîâè ïî ìå-
òîäó Fried, ìîäèôèöèðîâàííîì Ìàêàðåíêî Å.Â. [3]; àê-
òèâíîñòü ÃÐ - â ýðèòðîöèòàõ ñ ïîìîùüþ íàáîðà
“Glutathion Reductase Assay Kit” (Sigma).

Ðåçóëüòàòû è èõ îáñóæäåíèå. Â ðåçóëüòàòå ïðîâåäåí-
íûõ íàìè èññëåäîâàíèé óñòàíîâëåíî, ÷òî ïðè âèðóñ-
íîé íåéðîïàòèè â êðîâè ïàöèåíòîâ ðåçêî âîçðàñòàåò
ñîäåðæàíèå ñâîáîäíîãî îêñèäà àçîòà, îáðàçóþòñÿ åãî
êîìïëåêñû ñ ãåìîâûì æåëåçîì (HbNO) (òàáëèöà 1).
Íåêîòîðûìè àâòîðàìè îòìå÷àåòñÿ íàêîïëåíèå NO è
â ñïèííîìîçãîâîé æèäêîñòè, ÷òî îáóñëîâëåíî íàðó-
øåíèåì öåëîñòíîñòè ãåìàòîýíöåôàëè÷åñêîãî áàðüå-
ðà èëè åãî óñèëåííûì îáðàçîâàíèåì â íåðâíîé òêà-
íè [16]. Ýòè äàííûå êîððåëèðóþò ñ äàííûìè ëèòåðà-
òóðû îá óâåëè÷åíèè ñîäåðæàíèÿ NO â îáëàñòè äåìèå-
ëèíèçàöèè [8].

 
Ãðóïïû  Fe3+-òð 

g=4,3 
öï 

g=2,05 
M n2+ 

g=2,14 
Fe2+ 

g=2,25 
HbNO 
g=2,01 NO O 2

- LOO . 

âèðóñíàÿ 
ïîëèíåéðîïàòèÿ 23,5±1,8* 32,3±2,5* 11,0±1,5* 34,0±2,5* 15,3±2,1* 20,1±1,3* 6,0±1,3* 5,0±1,0* 

êîíòðîëüíàÿ 
ãðóïïà 30,0±2,5 20,0±2,0 - - - 16,0±1,2 - - 

Òàáëèöà 1. Ïîêàçàòåëè ïàðàìàãíèòíûõ öåíòðîâ êðîâè ïðè âèðóñíîé ïîëèíåéðîïàòèè

Ìíîãî÷èñëåííûå äàííûå ëèòåðàòóðû ñâèäåòåëüñòâóþò
î çíà÷èìîé ðîëè NO â ôóíêöèîíèðîâàíèè öåíòðàëü-
íîé è ïåðèôåðè÷åñêîé íåðâíîé ñèñòåì: NO ðåãóëèðóåò
ðåçèñòåíòíîñòü öåðåáðàëüíûõ êðîâåíîñíûõ ñîñóäîâ è
ïðîíèöàåìîñòü ãåìàòîýíöåôàëè÷åñêîãî áàðüåðà, ó÷à-
ñòâóåò â ïðîöåññàõ äåìèåëèíèçàöèè, ãèáåëè îëèãîäåíä-
ðèòîâ [11], âîçäåéñòâóåò íà ïðîíèöàåìîñòü Na+-ûõ,

K+-ûõ è Ca+-ûõ êàíàëîâ [4] è, òåì ñàìûì, íà äåïîëÿðè-
çàöèþ ìåìáðàí è èíòåíñèâíîñòü ìèòîõîíäðèàëüíîãî
äûõàíèÿ. NO ðåãóëèðóåò íàòðèåâûé ïîòîê ïðè ôèçèî-
ëîãè÷åñêèõ è ïàòîëîãè÷åñêèõ ïðîöåññàõ, âíóòðèàêñîí-
íóþ àêêóìóëÿöèþ èîíîâ íàòðèÿ è êàëüöèÿ [4]. Èíäóê-
öèÿ íàêîïëåíèÿ íàòðèÿ ïîñðåäñòâîì îêñèäà àçîòà îñó-
ùåñòâëÿåòñÿ ñ ïîìîùüþ óñèëåíèÿ ïîñòîÿííîãî ïîòîêà

* îòìå÷åíû äîñòîâåðíûå èçìåíåíèÿ ïî îòíîøåíèþ ê êîíòðîëþ
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íàòðèÿ è îãðàíè÷åíèÿ âûõîäà ýòèõ èîíîâ èç àêñîíà ïó-
òåì ñíèæåíèÿ ïðîäóêöèè ÀÒÔ è èíãèáèöèè Na+/K+-
ATP-àçû [13].

Íàðóøåíèå ãîìåîñòàçà íàòðèÿ ÿâëÿåòñÿ çíà÷èìûì çâå-
íîì â ïðîöåññå äåãåíåðàöèè àêñîíà [17]. Â äåìèåëèíè-
çèðîâàííîì àêñîíå, â î÷àãå ïîðàæåíèÿ ïîòîê íàòðèÿ
ðàñòåò âñëåäñòâèå óâåëè÷åíèÿ ïëîòíîñòè íàòðèåâûõ êà-
íàëîâ. Áëîêàäà íàòðèåâûõ êàíàëîâ çàùèùàåò àêñîí îò
ïîðàæåíèÿ. Óñòàíîâëåíî òàêæå, ÷òî ïîâðåæäàþùåå äåé-
ñòâèå NO óñèëèâàåòñÿ â óñëîâèÿõ îêèñëèòåëüíîãî ñòðåñ-
ñà [5]. Ðåàêòèâíûì ñîåäèíåíèÿì êèñëîðîäà, òàêæå êàê è
ðåàêòèâíûì ñîåäèíåíèÿì àçîòà, ïðèíàäëåæèò çíà÷èìàÿ
ðîëü â ïðîöåññå äåìèåëèíèçàöèè. Ñ÷èòàåòñÿ, ÷òî NO
ó÷àñòâóåò â ïîðàæåíèè îëèãîäåíäðîöèòîâ òàêæå ïîñðåä-
ñòâîì áèîõèìè÷åñêîãî ïðåîáðàçîâàíèÿ ìèåëèíà.

Â êðîâè ïàöèåíòîâ ñ âèðóñíîé ïîëèíåéðîïàòèåé íàìè
âûÿâëåíû èíòåíñèâíûå ñèãíàëû ÝÏÐ ðåàêòèâíûõ ñîå-

äèíåíèé êèñëîðîäà è ëèïèäîâ (ñóïåðîêñèä- ëèïîïåðîê-
ñèäðàäèêàëû) è èõ ãåíåðàòîðîâ - Mn2+ è Fe2+ èîíîâ (òàá-
ëèöà 1, 2). Â íàêîïëåíèè ðåàêòèâíûõ ôîðì êèñëîðîäà â
òêàíÿõ íåðâíîé ñèñòåìû ó÷àñòâóþò àêòèâèðîâàííûå
ìàêðîôàãè. Âïîñëåäñòâèè ê íèì ïðèñîåäèíÿþòñÿ âíóò-
ðèêëåòî÷íûå ãåíåðàòîðû - ïðîäóêòû íàðóøåííîãî îêèñ-
ëèòåëüíîãî ìåòàáîëèçìà – ôåðìåíòû ìèòîõîíäðèàëü-
íîé äûõàòåëüíîé öåïè, èîíû ìåòàëëîâ ïåðåìåííîé âà-
ëåíòíîñòè, ïðîòåàçû, ôîñôîëèïàçû è äð. Ïîÿâëåíèå
èîíîâ Mn2+ è Fe2+ â êðîâè, ïî âñåé âåðîÿòíîñòè, îáóñ-
ëîâëåíî èíòåíñèôèêàöèåé ïðîöåññîâ ïåðåêèñíîãî
îêèñëåíèÿ ëèïèäîâ â îðãàíèçìå, íàðóøåíèåì ìåìá-
ðàííûõ ñòðóêòóð ãåìàòîýíöåôàëè÷åñêîãî áàðüåðà, ãå-
ìîëèçîì ýðèòðîöèòîâ, äåñòðóêöèåé æåëåçîñîäåðæàùèõ
áåëêîâ, âîññòàíîâèòåëüíûì ïðåâðàùåíèåì Fe3+-òðàíñ-
ôåððèíà â àïîòðàíñôåððèí, H2O2-èíäóöèðîâàííûì
âûñâîáîæäåíèåì äåïîíèðîâàííûõ èîíîâ æåëåçà èç
ôåððèòèíà, èíàêòèâàöèåé Mn2+-ñîäåðæàùåé ñóïåð-
îêñèääèñìóòàçû (òàáëèöà 2).

Èîíû ìåòàëëîâ ïåðåìåííîé âàëåíòíîñòè - Mn2+ è Fe2+,
â ñâîþ î÷åðåäü, êàòàëèçèðóþò ñâîáîäíîðàäèêàëüíûå
ðåàêöèè. Ïåðåãðóçêà îðãàíèçìà óêàçàííûìè èîíàìè
ñîçäàåò ïîñòîÿííóþ îïàñíîñòü èíèöèèàöèè ñâîáîä-
íîðàäèêàëüíûõ ïðîöåññîâ. Òàêèì îáðàçîì, íàêîïëå-
íèå èîíîâ ïåðåìåííîé âàëåíòíîñòè â êðîâè ïðè âè-
ðóñíîé ïîëèíåéðîïàòèè ÿâëÿåòñÿ ðåçóëüòàòîì èíòåí-
ñèôèêàöèè ñâîáîäíîðàäèêàëüíûõ ïðîöåññîâ è ñïî-
ñîáñòâóåò èõ äàëüíåéøåé èíòåíñèôèêàöèè.

Îäíîâðåìåííî ñ èíòåíñèôèêàöèåé ïðîîêñèäàíòíûõ
ïðîöåññîâ ïðè âèðóñíîé ïîëèíåéðîïàòèè â êðîâè ïà-
öèåíòîâ âûÿâëåíû èçìåíåíèÿ àêòèâíîñòè àíòèîêñè-
äàíòíîé ñèñòåìû, çíà÷èòåëüíî âîçðàñòàåò ñîäåðæà-
íèå îêèñëåííîãî (èíàêòèâèðîâàííîãî) öåðóëëîïëàç-
ìèíà, óìåíüøàåòñÿ ñîäåðæàíèå Fe3+-òðàíñôåððèíà,
îáåñïå÷èâàþùåãî óäàëåíèå èîíîâ Fe2+ èç ïëàçìû êðî-
âè. Ïîñðåäñòâîì ñîãëàñîâàííîé ðàáîòû öåðóëëîïëàç-
ìèí-òðàíñôåððèí ñèñòåìû îñóùåñòâëÿåòñÿ ïîääåð-
æàíèå ïîñòîÿíñòâà ðåäîêññòàòóñà â êðîâè è ïðåâåí-
öèÿ èíòåíñèôèêàöèè îêèñëèòåëüíîãî ñòðåññà.

Ïðè âèðóñíîé ïîëèíåéðîïàòèè íàìè âûÿâëåíû òàêæå
ñíèæåíèå àêòèâíîñòè ñóïåðîêñèääèñìóòàçû íà 20%,
ãëóòàòèîíðåäóêòàçû íà 70% è êîìïåíñàòîðíîå ïîâû-
øåíèå àêòèâíîñòè êàòàëàçû íà 59% ïî ñðàâíåíèþ ñî
çíà÷åíèÿìè ó çäîðîâûõ ëèö. Âûÿâëåííîå íàìè íàðó-
øåíèå áàëàíñà ìåæäó ïðî- è àíòèîêñèäàíòíîé ñèñòå-
ìàìè êðîâè ñâèäåòåëüñòâóåò îá èíòåíñèôèêàöèè îêèñ-
ëèòåëüíîãî ñòðåññà ïðè âèðóñíîé ïîëèíåéðîïàòèè.

Â ëèòåðàòóðå èìåþòñÿ ìíîãî÷èñëåííûå äàííûå î
çíà÷èìîé ðîëè îêèñëèòåëüíîãî ñòðåññà â ïàòîãåíå-
çå íåâðîëîãè÷åñêèõ çàáîëåâàíèé [11,12]. Áûëî ïîêà-
çàíî, ÷òî ïðè GBS â ïëàçìå êðîâè çíà÷èòåëüíî âîç-
ðàñòàåò ñîäåðæàíèå âèòàìèíà Å, îáùåãî ãëóòàòèîíà
è ìàëîíîâîãî àëüäåãèäà; â ýðèòðîöèòàðíîé ìàññå,
íàîáîðîò, ñîäåðæàíèå ãëóòàòèîíà óìåíüøàåòñÿ ïî
ñðàâíåíèþ ñ êîíòðîëüíûìè çíà÷åíèÿìè, ãäå àêòèâ-
íîñòü ÑÎÄ îêàçàëàñü áîëåå ñòàáèëüíîé [11]. Îá ó÷à-
ñòèè îêèñëèòåëüíîãî ñòðåññà â ïðîöåññå äåìèåëè-
íèçàöèè ïðè GBS ñâèäåòåëüñòâóþò äàííûå î íàêîï-
ëåíèè ïåðîêñèäîâ ëèïèäîâ, ïðîòåèíîâ è îñòàòêîâ
íèòðîòèðîçèíà â î÷àãå ïîðàæåíèÿ [14].  Ýòè äàííûå
êîððåëèðóþò ñ ðåçóëüòàòàìè íàøèõ èññëåäîâàíèé.
Èíòåíñèôèêàöèÿ îêèñëèòåëüíîãî ñòðåññà ïðè GBS
ñïîñîáñòâóåò óñóãóáëåíèþ äåãåíåðàòèâíûõ ïðîöåñ-
ñîâ â ïåðèôåðè÷åñêîé íåðâíîé ñèñòåìå è äåìèå-
ëèíèçàöèè îëèãîäåíäðîöèòîâ. Îëèãîäåíäðîöèòû
âûñîêî÷óâñòâèòåëüíû ê îêèñëèòåëüíîìó ñòðåññó,
÷òî îáóñëîâëåíî íèçêîé àêòèâíîñòüþ àíòèîêñèäàí-
òíûõ ôåðìåíòîâ è âûñîêèì ñîäåðæàíèåì ðèñê ôàê-
òîðîâ ñâîáîäíîðàäèêàëüíîãî îêèñëåíèÿ â ýòèõ òêà-
íÿõ. Îêèñëèòåëüíûé ñòðåññ ó÷àñòâóåò â ïîâðåæäå-
íèè ìèåëèíîâûõ îáîëî÷åê ïîñðåäñòâîì ïðÿìûõ (íà-
òèñê àêòèâèðîâàííûõ ìàêðîôàãîâ, ïåðîêñèäàöèÿ
ìåìáðàííûõ ëèïèäîâ) è êîñâåííûõ (àêòèâàöèÿ ïðî-
òåàç, ôîñôîëèïàçû À2) ìåõàíèçìîâ. Âûñîêîå ñîäåð-
æàíèå NO, ðåàêòèâíûõ ôîðì êèñëîðîäà è öèòîêè-
íîâ êîððåëèðóåò ñ òÿæåñòüþ ïîðàæåíèÿ ãëèàðíûõ
ñòðóêòóð [7, 14].

Ãðóïïû Êàòàëàçà ÑÎÄ Ãëóòàòèîíðåäóêòàçà 
âèðóñíàÿ ïîëèíåéðîïàòèÿ 27,52±1,6* 116,2±12,1* 28,4±8,1* 
êîíòðîëüíàÿ ãðóïïà 16,6±1,0 143,6±10,1 92,4±3,3 
 

Òàáëèöà 2. Ïîêàçàòåëè àêòèâíîñòè àíòèîêñèäàíòíûõ ôåðìåíòîâ êðîâè ïðè âèðóñíîé ïîëèíåéðîïàòèè

* îòìå÷åíû äîñòîâåðíûå èçìåíåíèÿ ïî îòíîøåíèþ ê êîíòðîëþ
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Òàêèì îáðàçîì, íàêîïëåíèå ìåäèàòîðîâ âîñïàëåíèÿ
(NO, ðåàêòèâíûõ ôîðì êèñëîðîäà) ïðè âèðóñíîé ïîëè-
íåéðîïàòèè ñïîñîáñòâóåò èíàêòèâàöèè ôåðìåíòîâ àí-
òèîêñèäàíòíîé çàùèòû è ðàçâèòèþ îêèñëèòåëüíîãî
ñòðåññà â îðãàíèçìå, ÷òî âûçûâàåò ïåðîêñèäíîå ïîâðåæ-
äåíèå ëèïèäîâ ìåìáðàí, íàðóøåíèå öåëîñòíîñòè ìåì-
áðàííûõ ñòðóêòóð, ôóíêöèè ãåìàòîýíöåôàëè÷åñêîãî
áàðüåðà è ðàçâèòèå íåîáðàòèìûõ íàðóøåíèé â ïåðè-
ôåðè÷åñêîé íåðâíîé ñèñòåìå.

Ðåçóëüòàòû èññëåäîâàíèÿ ïîêàçàëè, ÷òî ïðè âèðóñíîé
ïîëèíåéðîïàòèè ó ïàöèåíòîâ íàáëþäàåòñÿ óâåëè÷åíèå
ñîäåðæàíèÿ èîíîâ ñ ïåðåìåííîé âàëåíòíîñòüþ Mn è
Fe, ÿâëÿþùèõñÿ ïðîìîòîðàìè ïåðåêèñíîãî îêèñëåíèÿ
ëèïèäîâ ñ îäíîâðåìåííûì ñíèæåíèåì àêòèâíîñòè òà-
êèõ ïîêàçàòåëåé àíòèîêñèäàíòíîé çàùèòû, êàê
ãëóòàòèîíðåäóêòàçà, ñóïåðîêñèäàçà, öåðóëîïëàçìèí,
÷òî ñïîñîáñòâóåò ðàçâèòèþ îêèñëèòåëüíîãî ñòðåññà,
ñîïðîâîæäàåìîãî èíòåíñèâíûì îáðàçîâàíèåì ñâî-
áîäíîðàäèêàëüíûõ ñîåäèíåíèé êèñëîðîäà – ñóïåðîê-
ñèäðàäèêàëîâ, ïåðîêñèäîâ ëèïèäîâ, à òàêæå ðåàêòèâ-
íûõ äîç îêñèäà àçîòà. Ïðåäïîëàãàåòñÿ, ÷òî îêèñëèòåëü-
íûé ñòðåññ ïðèâîäèò ê ïîâðåæäåíèþ êëåòî÷íîé ìåì-
áðàíû, íàðóøåíèþ ïðîíèöàåìîñòè ãåìàòîýíöåôàëè-
÷åñêîãî áàðüåðà, ðàçâèòèþ äåìèåëèíèçàöèè è äåãåíà-
ðàòèâíûõ èçìåíåíèé ïåðèôåðè÷åñêîé íåðâíîé ñèñòå-
ìû. Ñóùåñòâåííóþ ðîëü â ïàòîãåíåçå âèðóñíîé ïî-
ëèíåéðîïàòèè èãðàåò èçáûòîê îêñèäà àçîòà, ñïîñîá-
ñòâóþùèé àêòèâàöèè âîñïàëåíèÿ ñ ïîñëåäóþùåé èí-
òåíñèôèêàöèåé ñâîáîäíîðàäèêàëüíûõ ïðîöåññîâ è
ðàçâèòèþ äåãåíåðàòèâíûõ èçìåíåíèé ïåðèôåðè÷åñ-
êèõ íåðâîâ.
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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 Mn2+ and Fe2+

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.

Íàó÷íàÿ ïóáëèêàöèÿ

ÔÓÍÊÖÈÎÍÀËÜÍÎÅ ÑÎÑÒÎßÍÈÅ ÝÊÊÐÈÍÎÂÛÕ ÏÎÒÎÂÛÕ ÆÅËÅÇ
ÏÐÈ ÃÈÏÅÐÃÈÄÐÎÇÅ È ÈÕ ÊÎÐÐÅÊÖÈß ÏÐÅÏÀÐÀÒÀÌÈ ÊÐÀÑÀÂÊÈ

Öèñêàðèøâèëè Í.Â., Öèñêàðèøâèëè Ö.È.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò, äåïàðòàìåíò äåðìàòîëîãèè è âåíåðîëîãèè

Òÿæåëîé ôîðìîé ãèïåðãèäðîçà ñòðàäàåò îò 1 äî 5%
íàñåëåíèÿ. Ñðåäè íèõ áîëüøóþ ÷àñòü ñîñòàâëÿþò ëèöà
ìîëîäîãî âîçðàñòà. Ïàòîëîãè÷åñêîå ïîòîîòäåëåíèå
íåðåäêî ïðèâîäèò ê ðàçâèòèþ ðÿäà äåðìàòîëîãè÷åñ-
êèõ çàáîëåâàíèé è ïñèõîýìîöèîíàëüíûõ ðàññòðîéñòâ,
âëèÿåò íà ïðîôåññèîíàëüíóþ è ñîöèàëüíóþ äåÿòåëü-
íîñòü ÷åëîâåêà.

Âîçíèêíîâåíèå ïàòîëîãè÷åñêîãî ãèïåðãèäðîçà îáóñ-
ëîâëåíî íåéðîýíäîêðèííûìè íàðóøåíèÿìè ïðè ôóí-
êöèîíàëüíûõ èëè îðãàíè÷åñêèõ èçìåíåíèÿõ öåíòðàëü-
íîé è âåãåòàòèâíîé íåðâíîé ñèñòåì [6,9].

Ñîãëàñíî êëàññèôèêàöèè, âûäåëÿþò ãåíåðàëèçîâàííûé
è ëîêàëüíûé, ïåðâè÷íûé (èäèîïàòè÷åñêèé) è âòîðè÷-

íûé ãèïåðãèäðîç, ðàçâèâàþùèéñÿ íà ôîíå ýíäîêðèí-
íûõ, îíêîëîãè÷åñêèõ èëè èíôåêöèîííûõ çàáîëåâàíèé.

Äëÿ ëå÷åíèÿ ãèïåðãèäðîçà ðåêîìåíäîâàíû ñëåäóþùèå
ìåòîäû: ëîêàëüíûå àíòèïåðñïèðàíòû, äåçîäîðàíòû, äåé-
ñòâèå êîòîðûõ íàïðàâëåíî íà ÷àñòè÷íîå ïîäàâëåíèå
ïîòîîòäåëåíèÿ çà ñ÷åò êîàãóëèðóþùåãî ýôôåêòà, îòëî-
æåíèÿ íåðàñòâîðèìûõ ñîåäèíåíèé íà ñòåíêàõ ïîòîâûõ
ïðîòîêîâ è èõ ñóæåíèÿ. Äåçîäîðàíòû òîðìîçÿò ðàçëî-
æåíèå ïîòà, ìàñêèðóþò åãî çàïàõ; ìåñòíûå âÿæóùèå
ïðåïàðàòû; ôèçèîòåðàïåâòè÷åñêèå ìåòîäû ëå÷åíèÿ:
èîíîôîðåç íà îáëàñòü ñèìïàòè÷åñêèõ óçëîâ è ðàäèîòå-
ðàïèÿ íà îáëàñòü ðåôëåêñîãåííûõ çîí; ìåäèêàìåíòîç-
íàÿ òåðàïèÿ: àíòèõîëèíåðãè÷åñêèå, ñåäàòèâíûå è áåòà-
àäðåíîáëîêàòîðû.

ÐÅÇÞÌÅ

ÐÎËÜ  ÎÊÈÑËÈÒÅËÜÍÎÃÎ  ÑÒÐÅÑÑÀ  Â  ÏÀÒÎÃÅÍÅÇÅ  ÂÈÐÓÑÎÉ  ÏÎËÈÍÅÉÐÎÏÀÒÈÈ

Äîãîíàäçå Ñ.È., Íèíóà Í.Ã., Ãîðäåçèàíè Ì.Ã., Êàâëàøâèëè Ì.Ñ., Ñàíèêèäçå Ò.Â.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò, êàôåäðà íåðâíûõ áîëåçíåé

äèò ê ïîâðåæäåíèþ êëåòî÷íîé ìåìáðàíû, íàðóøåíèþ ïðî-
íèöàåìîñòè ãåìàòîýíöåôàëè÷åñêîãî áàðüåðà, ðàçâèòèþ äå-
ìèåëèíèçàöèè è äåãåíàðàòèâíûõ èçìåíåíèé ïåðèôåðè÷åñêîé
íåðâíîé ñèñòåìû. Ñóùåñòâåííóþ ðîëü â ïàòîãåíåçå âèðóñ-
íîé ïîëèíåéðîïàòèè èãðàåò èçáûòîê îáðàçîâàíèÿ îêñèäà àçî-
òà, ñïîñîáñòâóþùèé àêòèâàöèè âîñïàëåíèÿ ñ ïîñëåäóþùåé
èíòåíñèôèêàöèåé ñâîáîäíîðàäèêàëüíûõ ïðîöåññîâ è ðàçâè-
òèþ äåãåíåðàòèâíûõ èçìåíåíèé ïåðèôåðè÷åñêèõ íåðâîâ.

Ðåöåíçåíò: ä.ì.í., ïðîô. Í.À. Àíòåëàâà

Ðåçóëüòàòû èññëåäîâàíèÿ ïîêàçàëè, ÷òî ïðè âèðóñíîé ïîëè-
íåéðîïàòèè ó ïàöèåíòîâ íàáëþäàåòñÿ óâåëè÷åíèå ñîäåðæà-
íèÿ èîíîâ ñ ïåðåìåííîé âàëåíòíîñòüþ Mn è Fe, ÿâëÿþùèõñÿ
ïðîìîòîðàìè ïåðåêèñíîãî îêèñëåíèÿ ëèïèäîâ, ñ îäíîâðå-
ìåííûì ñíèæåíèåì àêòèâíîñòè òàêèõ ïîêàçàòåëåé àíòèîêñè-
äàíòíîé çàùèòû, êàê ãëóòàòèîíðåäóêòàçà, ñóïåðîêñèäàçà,
öåðóëîïëàçìèí, ñïîñîáñòâóþùèõ ðàçâèòèþ îêèñëèòåëüíîãî
ñòðåññà, ñîïðîâîæäàåìîãî èíòåíñèâíûì îáðàçîâàíèåì ñâî-
áîäíîðàäèêàëüíûõ ñîåäèíåíèé êèñëîðîäà – ñóïåðîêñèäðà-
äèêàëîâ, ïåðîêñèäîâ ëèïèäîâ, à òàêæå ðåàêòèâíûõ äîç îêñè-
äà àçîòà. Ïðåäïîëàãàåòñÿ, ÷òî îêèñëèòåëüíûé ñòðåññ ïðèâî-
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Ïðèíöèïèàëüíî íîâûé ïîäõîä ê ëå÷åíèþ ëîêàëüíîãî
ãèïåðãèäðîçà ñòàë âîçìîæíûì ïîñëå ïîÿâëåíèÿ ïðå-
ïàðàòîâ òîêñèíà áîòóëèçìà (ïðåïàðàò äèñïîðò) [4,5,9,11].

Ðàçðàáîòàííûå ìåòîäû õèðóðãè÷åñêîé êîððåêöèè [6,8]
(ñèìïàòýêòîìèÿ, êþðåòàæ, óäàëåíèå êîæíîãî ëîñêóòà)
ïðèìåíÿþòñÿ òîëüêî â òÿæåëûõ ñëó÷àÿõ ïîäìûøå÷íî-
ãî è ëàäîííîãî ãèïåðãèäðîçà, îáåñïå÷èâàþò ñîñòîÿíèå
ïîëíîãî àíãèäðîçà. Îäíàêî, ïðè ïðîâåäåíèè õèðóðãè-
÷åñêèõ ìåòîäîâ ëå÷åíèÿ, ñóùåñòâóåò óãðîçà ñåðüåçíûõ
îñëîæíåíèé: ïíåâìîòîðàêñ, êðîâîòå÷åíèå, ïðèñîåäèíå-
íèå âòîðè÷íîé èíôåêöèè, îáðàçîâàíèå ïîñëåîïåðàöè-
îííûõ ðóáöîâ è äð., âîçìîæíî òàêæå ðàçâèòèå êîìïåí-
ñàòîðíîãî ãèïåðãèäðîçà, ñóõîñòè êîæè ðóê, òðåìîðà.

Êàê èçâåñòíî, ìóñêàðèíîâûå ðåöåïòîðû ïîòîâûõ æå-
ëåç èííåðâèðîâàíû ñèìïàòè÷åñêèìè õîëèíýðãè÷åñêè-
ìè îêîí÷àíèÿìè è ÷óâñòâèòåëüíû ê àíòèìóñêàðèíîâûì
ïðåïàðàòàì. Ëèñò êðàñàâêè (Atropa Belladonna) ñîäåð-
æèò àëêàëîèäû ãðóïïû àòðîïèíà (ãèîñöèàìèí, ñêîïî-
ëàìèí, àïîàòðîïèí è äð.). Îñíîâíîé ôàðìàêîëîãè÷åñ-
êîé îñîáåííîñòüþ àòðîïèíà ÿâëÿåòñÿ åãî ñïîñîáíîñòü
áëîêèðîâàòü Ì-õîëèíîðåöåïòîðû. Áëîêèðóÿ Ì-õîëèíî-
ðåöåïòîðû, àòðîïèí ïîäàâëÿåò èõ ÷óâñòâèòåëüíîñòü ê
àöåòèëõîëèíó, îáðàçóþùåìóñÿ â îáëàñòè îêîí÷àíèé ïî-
ñòãàíãëèîíàðíûõ ïàðàñèìïàòè÷åñêèõ (õîëèíåðãè÷åñêèõ)
íåðâîâ. Ñâîéñòâî àòðîïèíà óìåíüøàòü ñåêðåöèþ ïîòî-
âûõ æåëåç ïîçâîëÿåò ïðèìåíÿòü åãî ïðè ïîâûøåííîé
ïîòëèâîñòè. Îäíàêî, åãî ñèëüíîå âëèÿíèå íà ïåðèôåðè-
÷åñêèå Ì-õîëèíîðåöåïòîðû ïðèâîäèò ê ðÿäó îñëîæíå-
íèé (ñóõîñòü âî ðòó, ñåðäöåáèåíèå, ðàñøèðåíèå çðà÷êîâ,
íàðóøåíèå àêêîìîäàöèè, ãîëîâîêðóæåíèå). Â òî æå âðå-
ìÿ ìíîãèå àíòèãèñòàìèííûå, àíòèïñèõîòè÷åñêèå ïðåïà-
ðàòû èìåþò ñõîäíûå ñòðóêòóðû è, ïî âñåé âåðîÿòíîñòè,
àíòèìóñêàðèíîâûå ýôôåêòû [2,3].

Èñõîäÿ èç âûøåèçëîæåííîãî, öåëüþ èññëåäîâàíèÿ ÿâè-
ëàñü îöåíêà ýôôåêòèâíîñòè ïîýòàïíîãî ïðèìåíåíèÿ
ïðåïàðàòîâ êðàñàâêè è àíòèãèñòàìèíîâ â ëå÷åíèè ëî-
êàëüíîãî ãèïåðãèäðîçà.

Ìàòåðèàë è ìåòîäû. Ïîä íàáëþäåíèåì íàõîäèëèñü 27
ïàöèåíòîâ ñ ëîêàëüíûì ãèïåðãèäðîçîì (10 ìóæ÷èí è 17
æåíùèí) â âîçðàñòå îò 17 äî 52 ëåò ñ äàâíîñòüþ çàáîëåâà-
íèÿ îò íåñêîëüêèõ ìåñÿöåâ äî 10-è ëåò. Êîíòðîëüíóþ ãðóï-
ïó ñîñòàâèëè 15 êëèíè÷åñêè çäîðîâûõ ëèö òîãî æå âîçðà-
ñòíîãî ñîñòàâà, áåç êëèíè÷åñêèõ ïðèçíàêîâ ãèïåðãèäðî-
çà. Äëÿ èñêëþ÷åíèÿ ñîïóòñòâóþùèõ çàáîëåâàíèé ýòè ëèöà
áûëè ïðåäâàðèòåëüíî îáñëåäîâàíû òåðàïåâòîì, ýíäî-
êðèíîëîãîì, íåâðîïàòîëîãîì, äåðìàòîâåíåðîëîãîì.

Äëÿ èçó÷åíèÿ ïîòîîòäåëåíèÿ áûëà èñïîëüçîâàíà
ìåòîäèêà êîëîðèìåòðè÷åñêîãî îïðåäåëåíèÿ êîëè÷å-
ñòâà ôóíêöèîíèðóþùèõ ïîòîâûõ æåëåç. Ñ ýòîé öå-
ëüþ 4% âîäíûé ðàñòâîð æåëàòèíà íàíîñèëñÿ íà îò-
ìûòóþ ðåíòãåíîâñêóþ ïëåíêó. Ïîñëå âûñûõàíèÿ ðà-

ñòâîðà æåëàòèíà ïëåíêó ïîãðóæàëè íà 30 ñåêóíä â
5% ñïèðòîâûé ðàñòâîð éîäà, çàòåì âûñóøèâàëè. Ïå-
ðåä èññëåäîâàíèåì ïëåíêà ïðèïóäðèâàëàñü êðàõìà-
ëîì è ïðèêëàäûâàëàñü ê èññëåäóåìîìó ó÷àñòêó êîæè
íà îäíó ìèíóòó. Ïîñëå ïîëó÷åíèÿ îòïå÷àòêà ïîðî-
øîê êðàõìàëà ñíèìàëñÿ âàòíûì òàìïîíîì. Ïîäñ÷åò
ôóíêöèîíèðóþùèõ ïîòîâûõ æåëåç íà ïëåíêå ïðîâî-
äèëñÿ ñ ïîìîùüþ ïðîåêòîðà “Ñâåò” è òðàôàðåòà –
ìèëëèìåòðîâîé ñåòêè, íàíåñåííîé íà äðóãóþ ïëåí-
êó, çàêëàäûâàåìóþ â ïðîåêòîð îäíîâðåìåííî ñ èñ-
ñëåäóåìîé ïëåíêîé, íà êîòîðîé âèçóàëèçèðîâàëèñü
÷åðíî-êîðè÷íåâûå òî÷êè, ñîîòâåòñòâóþùèå óñòüÿì
âûâîäíûõ ïðîòîêîâ äåéñòâóþùèõ ïîòîâûõ æåëåç. Òà-
êèì îáðàçîì, ïðîâîäèëñÿ ïîäñ÷åò àêòèâíûõ ïîòîâûõ
æåëåç â åäèíèöå âðåìåíè (1 ìèí) íà åäèíèöå ïëîùà-
äè (ìì2). Ïëîùàäü îòïå÷àòêîâ ñ ôóíêöèîíèðóþùè-
ìè ïîòîâûìè æåëåçàìè ñîñòàâëÿëà îò 52 äî 270 ìì2.
Â çîíå îòïå÷àòêà ïîäñ÷èòûâàëàñü ïëîùàäü (â ìì2)
áåç ôóíêöèîíàëüíûõ ïîòîâûõ æåëåç.

Ñ ïîìîùüþ ïðîáû Ìèíîðà îïðåäåëÿëèñü ãðàíèöû è
èíòåíñèâíîñòü ïîòîîòäåëåíèÿ. Ïðîáà ïðîâîäèëàñü äî
ëå÷åíèÿ è ïðè íåîáõîäèìîñòè â äèíàìèêå, ïðè îäèíà-
êîâîé êîìíàòíîé òåìïåðàòóðå (22-240Ñ), ïîñëå 15-ìè-
íóòíîãî îòäûõà ïàöèåíòà. Îáëàñòü ïîòîîòäåëåíèÿ îáðà-
áàòûâàëàñü 5% ñïèðòîâûì ðàñòâîðîì éîäà. Ñïóñòÿ îäíó
ìèíóòó ïîñëå îáðàáîòêè íà ýòó çîíó ñàëôåòêîé èëè êèñ-
òî÷êîé íàíîñèëè òîíêèì ñëîåì êàðòîôåëüíûé êðàõìàë.
Ðåçóëüòàòû òåñòà îöåíèâàëè ÷åðåç 5 ìèíóò. Ïðè íàëè÷èè
ïîòîîòäåëåíèÿ âèçóàëüíî íàáëþäàëàñü îêðàñêà îáðàáî-
òàííîé ïîâåðõíîñòè â ñèíèé öâåò. Èíòåíñèâíîñòü îêðàñ-
êè (îò áëåäíî-ñèíåãî äî ñèíå-÷åðíîãî) êîððåëèðîâàëà ñ
àêòèâíîñòüþ ïîòîîòäåëåíèÿ. Èçó÷åíèå ïîòîîòäåëåíèÿ
ïðîâîäèëîñü â äèíàìèêå - äî ëå÷åíèÿ, â ïðîöåññå ëå÷å-
íèÿ è ê ìîìåíòó êëèíè÷åñêîãî âûçäîðîâëåíèÿ.

Ïðè íàëè÷èè íåâðîòè÷åñêèõ æàëîá (íåñäåðæàííîñòü,
ðàçäðàæèòåëüíîñòü, ÷àñòî ñ ïîòåðåé ñàìîîáëàäàíèÿ,
áåññîííèöà, ãîëîâíûå áîëè, ïîòëèâîñòü, ïîÿâëåíèå
êðàñíûõ ïÿòåí ïðè âîëíåíèè) è ýìîöèîíàëüíîé ñëàáî-
ñòè (æàëîáû íà ñîíëèâîñòü, ñíèæåíèå ïàìÿòè è âíèìà-
íèÿ, óòîìëÿåìîñòü è ïëàêñèâîñòü) áîëüíûå êîíñóëüòè-
ðîâàëèñü íåâðîïàòîëîãîì.

Õàðàêòåðèñòèêà âåãåòàòèâíîé íåðâíîé ñèñòåìû áîëü-
íûõ ëîêàëüíûì ãèïåðãèäðîçîì îñóùåñòâëÿëàñü ñ èñ-
ïîëüçîâàíèåì îïðîñíèêà Âåéíà.

Äëÿ âûÿâëåíèÿ àñòåíè÷åñêîãî ñèíäðîìà ó áîëüíûõ
ëîêàëüíûì ãèïåðãèäðîçîì ðóêîâîäñòâîâàëèñü øêà-
ëîé àñòåíèè, ïðåäëîæåííîé Êàðâàñàðñêèì Á.Ä. [1].

Â îòêðûòîì êîíòðîëèðóåìîì èññëåäîâàíèè áîëüíûì íà-
çíà÷àëè òåðàïèþ áåëëàòàìèíàëîì (ôåíîáàðáèòàë – 20 ìã,
ýðãîòàìèí òàðòðàò – 0,3 ìã, ñóììà àëêàëîèäîâ êðàñàâêè –
0,1 ìã) â ñóòî÷íîé äîçå – 61,4 ìã. Äëèòåëüíîñòü òåðàïèè
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ñîñòàâëÿëà 2-å íåäåëè. Âèçèò ê âðà÷ó íàçíà÷àëñÿ ñïóñòÿ 2 -å
íåäåëè ïîñëå íà÷àëà ëå÷åíèÿ. Ïðîâîäèëè êëèíè÷åñêèé îñ-
ìîòð, îïðåäåëåíèå êîëè÷åñòâà ôóíêöèîíèðóþùèõ ïîòî-
âûõ æåëåç, âûÿâëåíèå âåãåòàòèâíûõ ðàññòðîéñòâ è ñòåïå-
íè âûðàæåííîñòè àñòåíè÷åñêîãî ñèíäðîìà. Ïîñëå çàâåð-
øåíèÿ 2-íåäåëüíîãî êóðñà ëå÷åíèÿ ïðåïàðàòàìè êðàñàâ-
êè áîëüíûì íàçíà÷àëñÿ ãèäðîêñèçèí (àòàðàêñ) â ñóòî÷íîé

äîçå 25-100 ìã, â ðàçäåëüíîé äîçèðîâêå â òå÷åíèå äíÿ. Ñòàí-
äàðòíàÿ äîçà 50 ìã â äåíü (12,5 ìã óòðîì, 12,5 ìã äíåì è 25
ìã íà íî÷ü). Ñòàòèñòè÷åñêàÿ îáðàáîòêà äàííûõ ïðîâîäè-
ëàñü ïî êðèòåðèþ Ïèðñîíà.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Àíàëèç æàëîá ïàöèåíòîâ
ïðåäñòàâëåí íà äèàãðàììå.
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Äèàãðàììà. Âåãåòàòèâíûå ðàññòðîéñòâà áîëüíûõ ëîêàëüíûì ãèïåðãèäðîçîì

Âåãåòàòèâíûå ðàññòðîéñòâà îáíàðóæåíû ó 75% áîëü-
íûõ ëîêàëüíûì ãèïåðãèäðîçîì, ÷àñòîòà êîòîðûõ â áîëü-
øèíñòâå ñëó÷àåâ êîððåëèðîâàëà ñ íàëè÷èåì àñòåíè÷åñ-
êèõ ðàññòðîéñòâ, ÷òî ïîçâîëÿåò ñóäèòü îá àñòåíîâåãåòà-
òèâíîì ñèíäðîìå.

Èññëåäîâàíèå íåâðîëîãè÷åñêîãî ñòàòóñà ó 8-è áîëüíûõ
âûÿâèëî íàðóøåíèå ôóíêöèîíàëüíîé äåÿòåëüíîñòè â
âèäå ãèïåðñòåíè÷åñêîé ôîðìû íåâðàñòåíèè, ñîïðîâîæ-
äàþùåéñÿ âåãåòàòèâíûìè ðàññòðîéñòâàìè: ïîòëèâîñòü,
òðåìîð, ïîõîëîäàíèå êîíå÷íîñòåé, ñòîéêèé äåðìîãðà-
ôèçì, óñèëåíèå ðåôëåêñîâ; ó 17-è áîëüíûõ - ãèïîñòå-
íè÷åñêóþ ôîðìó íåâðàñòåíèè. Òàêèì îáðàçîì, â 92%
ñëó÷àåâ èìåëèñü ôóíêöèîíàëüíûå íàðóøåíèÿ íåðâíîé
ñèñòåìû. Îò äëèòåëüíîñòè çàáîëåâàíèÿ, â îñíîâíîì,
çàâèñÿò ôîðìà åãî ïðîÿâëåíèÿ è õàðàêòåð íåâðàñòåíè-
÷åñêîãî ñèíäðîìà. Ó áîëüíûõ ñ äëèòåëüíîñòüþ çàáîëå-

âàíèÿ îò 6-è ìåñÿöåâ äî 1-ãî ãîäà ÷àùå âûÿâëÿëàñü ãè-
ïåðñòåíè÷åñêàÿ ôîðìà àñòåíèè â îòëè÷èå îò áîëüíûõ ñ
äëèòåëüíîñòüþ çàáîëåâàíèÿ îò 1-ãî ãîäà äî 3-õ ëåò, ó
êîòîðûõ ïðåîáëàäàëà ãèïîñòåíè÷åñêàÿ ôîðìà.

Â ðåçóëüòàòå ëå÷åíèÿ îòìå÷àëîñü ñíèæåíèå ïðîÿâëå-
íèé àñòåíè÷åñêîãî ñèíäðîìà ó 86% ïàöèåíòîâ îò îá-
ùåãî ÷èñëà áîëüíûõ, èìåâøèõ èçíà÷àëüíûå ïðîÿâëå-
íèÿ àñòåíèè. Â 70% ñëó÷àåâ ðåãèñòðèðîâàëàñü íîðìà-
ëèçàöèÿ âåãåòàòèâíûõ ôóíêöèé (ïî äàííûì îïðîñíè-
êà Âåéíà). Ïîä âëèÿíèåì òåðàïèè áåëëàäîííîé è ãèä-
ðîêñèçèíîì â òå÷åíèå 4-õ íåäåëü, ó 85% áîëüíûõ, ïî
äàííûì êîëîðèìåòðè÷åñêîãî îïðåäåëåíèÿ èõ ôóíêöè-
îíàëüíîãî ñîñòîÿíèÿ, çíà÷èòåëüíî óìåíüøèëîñü êî-
ëè÷åñòâî ôóíêöèîíèðóþùèõ ýêêðèíîâûõ ïîòîâûõ
æåëåç, à òàêæå èíòåíñèâíîñòü ïîòîîòäåëåíèÿ ïî Ìè-
íîðó (òàáëèöà).

Òàáëèöà. Ñðàâíèòåëüíûå äàííûå î ôóíêöèîíàëüíîì ñîñòîÿíèè ýêêðèíîâûõ
ïîòîâûõ æåëåç ó áîëüíûõ ëîêàëüíûì ãèïåðãèäðîçîì äî è ïîñëå ëå÷åíèÿ

Ïëîщàäü (ìì2) âíóòðè çîíû îòïå÷àòêà áåç фóíêöèîíèðóющèõ 
ïîòîâûõ æåëåç ïî ñðàâíåíèю ñ ïëîщàäüю îòïå÷àòêà (%) 

î÷àãè ïîðàæåíèÿ Äèàãíîç Êîëè÷åñòâî 
áîëüíûõ çäîðîâàÿ êîæà äî ëå÷åíèÿ â ïðîöåññå 

ëå÷åíèÿ 

ê ìîìåíòó 
êëèíè÷åñêîãî 

âûçäîðîâëåíèÿ 
àêñèëëÿðíûé 7 32,7 15,5 20,5 29,5 
ëàäîííûé 10 30,5 14,3 21,5 28,5 
ïîäîøâåííûé 10 31,4 16,1 19,1 26,5 
 Ïî äàííûì òàáëèöû, ïðè ëîêàëüíîì ãèïåðãèäðîçå (ïðè

âñåõ åãî òîïîãðàôè÷åñêèõ ïðîÿâëåíèÿõ) ïîòîîòäåëå-
íèå â î÷àãàõ ïîðàæåíèÿ óâåëè÷åíî, â ñðåäíåì, ïî÷òè
â 2 ðàçà ïî ñðàâíåíèþ ñî çäîðîâîé êîæåé. Ê ìîìåíòó
êëèíè÷åñêîãî èçëå÷åíèÿ íàáëþäàëàñü òåíäåíöèÿ íîð-
ìàëèçàöèè ïîòîîòäåëåíèÿ, õîòÿ íîðìàëüíîãî ïîêàçà-
òåëÿ íå äîñòèãàëî.

Ðåçóëüòàòû ëå÷åíèÿ îöåíèâàëèñü ñïóñòÿ 24 äíÿ ïîñëå
ïîýòàïíîãî íàçíà÷åíèÿ áåëëàäîííû è àòàðàêñà. Ó 80%
ïàöèåíòîâ íàáëþäàëñÿ ñòîéêèé ãèïîãèäðîç, ñîõðàíÿþ-
ùèéñÿ, â ñðåäíåì, â òå÷åíèå 2-õ ìåñÿöåâ. Ó 5-è áîëüíûõ
òÿæåëîé ôîðìîé ãèïåðãèäðîçà íàáëþäàëîñü íåçíà÷è-
òåëüíîå ïîòîîòäåëåíèå, êîòîðîå íå íàðóøàëî çäîðîâî-
ãî îáðàçà æèçíè. Â 2-õ ñëó÷àÿõ îòìå÷åíî íåçíà÷èòåëü-
íîå ñíèæåíèå ïîòîîòäåëåíèÿ.
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Â òå÷åíèå âñåãî ïåðèîäà íàáëþäåíèÿ (6-8 íåäåëü)
ñåðüåçíûõ ïîáî÷íûõ ýôôåêòîâ, ñâÿçàííûõ ñ ïðèìåíå-
íèåì ïðåïàðàòîâ, íå âûÿâëåíî.

Òàêèì îáðàçîì, ïðåäëîæåííàÿ ñõåìà ëå÷åíèÿ ëîêàëü-
íîãî ãèïåðãèäðîçà ñ ïîýòàïíûì ïðèìåíåíèåì ïðåïà-
ðàòîâ êðàñàâêè è àíòèãèñòàìèííûõ ïðåïàðàòîâ õàðàê-
òåðèçóåòñÿ õîðîøåé ïåðåíîñèìîñòüþ è ñóùåñòâåííî
óëó÷øàåò êëèíè÷åñêîå ñîñòîÿíèå áîëüíûõ.
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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, Tbilisi 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.

ÐÅÇÞÌÅ

ÔÓÍÊÖÈÎÍÀËÜÍÎÅ  ÑÎÑÒÎßÍÈÅ  ÝÊÊÐÈÍÎÂÛÕ  ÏÎÒÎÂÛÕ  ÆÅËÅÇ
ÏÐÈ  ÃÈÏÅÐÃÈÄÐÎÇÅ  È  ÈÕ  ÊÎÐÐÅÊÖÈß  ÏÐÅÏÀÐÀÒÀÌÈ  ÊÐÀÑÀÂÊÈ

Öèñêàðèøâèëè Í.Â., Öèñêàðèøâèëè Ö.È.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò, äåïàðòàìåíò äåðìàòîëîãèè è âåíåðîëîãèè

Äëÿ èçó÷åíèÿ ïîòîîòäåëåíèÿ ó 27-è áîëüíûõ ëîêàëüíûì ãè-
ïåðãèäðîçîì èñïîëüçîâàíà ìåòîäèêà êîëîðèìåòðè÷åñêîãî îï-
ðåäåëåíèÿ êîëè÷åñòâà ôóíêöèîíèðóþùèõ ïîòîâûõ æåëåç è
ïðîáà Ìèíîðà. Îïðåäåëÿëèñü ãðàíèöû è èíòåíñèâíîñòü ïî-
òîîòäåëåíèÿ. Èçó÷åíèå ïðîâîäèëîñü â äèíàìèêå - äî ëå÷å-
íèÿ, â ïðîöåññå ëå÷åíèÿ è ê ìîìåíòó êëèíè÷åñêîãî âûçäîðîâ-
ëåíèÿ. Äëÿ âûÿâëåíèÿ âåãåòàòèâíûõ ñèíäðîìîâ èñïîëüçîâàí
îïðîñíèê Âåéíà. Âåãåòàòèâíûå íàðóøåíèÿ ó áîëüíûõ ãèïåð-
ãèäðîçîì ñî÷åòàëèñü ñ àñòåíè÷åñêèìè ðàññòðîéñòâàìè. Ïðî-

äîëæèòåëüíîñòü çàáîëåâàíèÿ îêàçûâàëà âîçäåéñòâèå íà ôîð-
ìó åãî ïðîÿâëåíèÿ è õàðàêòåð íåâðàñòåíè÷åñêîãî ñèíäðîìà.
Ïðåäëîæåííàÿ ñõåìà ëå÷åíèÿ ëîêàëüíîãî ãèïåðãèäðîçà ñ ïî-
ýòàïíûì ïðèìåíåíèåì ïðåïàðàòîâ êðàñàâêè è àíòèãèñòàìèí-
íîãî ïðåïàðàòà ãèäðîêñèçèí, îáëàäàþùåãî àíòèìóñêàðèíî-
âûì ýôôåêòîì, õàðàêòåðèçóåòñÿ õîðîøåé ïåðåíîñèìîñòüþ è
ñóùåñòâåííî óëó÷øàåò êëèíè÷åñêîå ñîñòîÿíèå áîëüíûõ.

Ðåöåíçåíò: ä.ì.í., ïðîô. À.Ã. Êàöèòàäçå
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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].

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
Tbilisi. Their mean age was 12,1±3,4 (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 IU/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 IFA), 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
of 2,7 to 14,3% and 10,9 to 12,3% for IFA, respectively.

Íàó÷íàÿ ïóáëèêàöèÿ

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

Kvaratskhelia E1,2., Metreveli D1,2., Koplatadze K1., Virsaladze D1., Willig R3.

1Tbilisi State Medical University, clinic “ENMEDIC”; 2Tbilisi State Medical University;
3 Department of Pediatric Endocrinology, Hamburg University Children’s Hospital, Germany
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Comparison of mean minimal and mean maximal RIA-GH
with IFA-GH concentrations revealed a good agreement
(R2=0,89; R2=0,93, p<0,001, fig. 1,2).

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

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

Regression coefficients show excellent correlation between
RIA and IFA results (R2-0,73-0,95) at all levels of ITT. How-

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.

Fig. 3. Mean GH concentrations by RIA and IFA at all
levels of ITT

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 IFA-GH of 4,2ng/ml (individual cut-off-level (table).
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Table. Calculated cut-off-level based on the borderline patients

Patients RIA(ng/ml) IFA(ng/ml) 
 M.J. 9,2 4 
 L T. 9,6 4,2 
O.B. 9,9 4,1 
A.K. 8,4 3,2 
N.S. 8,4 4,1 
Mean 9,1 3,9 
Calculated 10 4,2 
 

Arginine tolerance test (ATT) was performed in 11 chil-
dren from I group. In 7 children GHD was diagnosed
def in i t e ly  (mean  max imal  GH concen t ra t ion
3,7±2,7ng/ml), in 4 children GHD was ruled out
(23,7±14,4ng/ml), (p<0,01).

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. IFA-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 IFA 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 E1,2., Metreveli D1,2., Koplatadze K1., Virsa-
ladze D1., Willig R.3

1Tbilisi State Medical University, clinic “ENMEDIC”;
2Tbilisi State Medical University; 3Department 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.

ÐÅÇÞÌÅ

ÎÏÐÅÄÅËÅÍÈÅ ÃÎÐÌÎÍÀ ÐÎÑÒÀ Â ÑÒÈÌÓËßÖÈ-
ÎÍÍÛÕ ÏÐÎÁÀÕ ÐÀÄÈÎÈÌÌÓÍÍÛÌ È ÈÌÌÓÍÎ-
ÔÓÍÊÖÈÎÍÀËÜÍÛÌ ÌÅÒÎÄÀÌÈ Ó ÄÅÒÅÉ Ñ ÇÀÄÅÐ-
ÆÊÎÉ ÔÈÇÈ×ÅÑÊÎÃÎ ÐÀÇÂÈÒÈß

Êâàðàöõåëèÿ E.Í1,2., Meòðåâåëè Ä.Ñ1,2., Koïëàòàäçå K.Ã1.,
Âèðñàëàäçå Ä.Ê1., Âèëëèã Ð.Ï3.

1Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò,
êëèíèêà “ÝÍÌÅÄÈÖ”; 2Òáèëèññêèé ãîñóäàðñòâåííûé ìå-
äèöèíñêèé óíèâåðñèòåò, îòäåëåíèå ýíäîêðèíîëîãèè; 3Ãàì-
áóðãñêèé óíèâåðñèòåò, äåòñêèé ãîñïèòàëü, îòäåëåíèå äåò-
ñêîé ýíäîêðèíîëîãèè

Ñèíäðîì äåôèöèòà ãîðìîíà ðîñòà (ÃÐ) âêëþ÷àåò ìíîæå-
ñòâî ïàòîãåíåòè÷åñêè ðàçëè÷íûõ ñîñòîÿíèé, âûçâàííûõ
íàðóøåíèåì ñåêðåöèè èëè ïåðèôåðè÷åñêîãî äåéñòâèÿ ÃÐ.
Ñòèìóëèðóþùèå òåñòû ÿâëÿþòñÿ îñíîâíûìè ëàáîðàòîð-
íûìè ìåòîäàìè äëÿ óñòàíîâëåíèÿ äèàãíîçà äåôèöèòà ÃÐ
ó äåòåé ñ çàäåðæêîé ðîñòà. Íåäàâíî èçîáðåòåííûé
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Strasburger-îì èììóíîôóíêöèîíàëüíûé ìåòîä ïîçâîëÿåò
îïðåäåëèòü êîëè÷åñòâî áèîëîãè÷åñêè àêòèâíîé ôîðìû öèð-
êóëèðóþùåãî ÃÐ.

Öåëüþ íàøåãî èññëåäîâàíèÿ ÿâèëîñü ñðàâíåíèå äàííûõ îïðå-
äåëåíèÿ êîíöåíòðàöèè ãîðìîíà ðîñòà, ïîëó÷åííûõ èììóíîôóí-
êöèîíàëüíûì è ðàäèîèììóííûì ìåòîäàìè è óñòàíîâëåíèå ïðå-
äåëüíîãî óðîâíÿ êîíöåíòðàöèè ãîðìîíà ðîñòà äëÿ èììóíîôóí-
êöèîíàëüíîãî ìåòîäà â ñòèìóëèðóþùåì òåñòå ñ èíñóëèíîì.

Íàìè áûëè èññëåäîâàíû 30 ìàëü÷èêîâ è 2 äåâî÷êè ñ çàäåðæ-
êîé ôèçè÷åñêîãî ðàçâèòèÿ. Âî âñåõ ñëó÷àÿõ áûë ïðîâåäåí

ñòèìóëèðóþùèé òåñò ñ èíñóëèíîì, ÃÐ áûë îïðåäåëåí ðàäèî-
èììóííûì (SÅRIA) è èììóííîôóíêöèîíàëüíûì (DSL) ìå-
òîäàìè. Äåòÿì ñ ïèêîâîé êîíöåíòðàöèåé ÃÐ â èíñóëèíîâîì
òåñòå <10íã/ìë áûë ïðîâåäåí ñòèìóëèðóþùèé òåñò ñ àðãèíè-
íîì. Â ðåçóëüòàòå ïðîâåä¸ííîãî íàìè èññëåäîâàíèÿ âûÿâ-
ëåí âûñîêèé ïîêàçàòåëü êîððåëÿöèè ìåæäó âûøåóêàçàííû-
ìè ìåòîäàìè è óñòàíîâëåí ïðåäåë íîðìàëüíîé êîíöåíòðàöèè
ãîðìîíà ðîñòà â ñòèìóëèðóþùèõ ïðîáàõ äëÿ íîâîãî èììó-
íîôóíöèîíàëüíîãî ìåòîäà.

Ðåöåíçåíò: ä.ì.í., ïðîô.Ê.È. Ïàãàâà
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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 A1., Kistauri A2., Korotkova A3., Jibladze M2., Guchua E1.

1Institute of Therapy, Tbilisi, Georgia; 2Tbilisi 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 IZ 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

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

I group II group III group IV group Symptoms and 
complications n=23 n=20 n=21 n=40 

a 23 (100%) 20 (100%) 20 (95%) 38 (95%) 
b 5 (21,7%) 10 (50%) 13 (62%) 24 (60%) Anginous attack 
c 3 (13%) 4 (20%) 11 (52%) 21 (52,5%) 
a 9 (39,1%) 10 (50%) 11 (52%) 20 (50,7%) 
b 4 (17,4%) 9 (45%) 10 (47,6%) 21 (52,5%) Rhythm disturbances 
c 0 5 (25%) 7 (33,3%) 13 (32,5%) 
a 4 (17,4%) 9 (45%) 11 (52%) 19 (47,5%) 
b 2 (0,7%) 4 (20%) 10 (47,6%) 12 (30%) Cardiac insufficiency 
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, c – 5-7 days after treatment
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Fig. 1. Dynamic changes of Q wave on ECG

In Gr.1 a maximum (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.

Fig. 2. Dynamic changes of ST segment on ECG

It is expressed by a blood supply restoration in the IZ.
We can judge that the informative ability of ST segment
is low by how promptly it approaches the isoline in the

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).

Fig. 3. Correlation of AQ dynamics and myoglobine ac-
tivity in the patients of the 1-st (AQ1, Mg1) 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 ∑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 ∑ST 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.
 

Dynamic changes of Q wave on ECG (fig. 1) reflect more
clearer differences in thrombolysis efficiency between Gr.
1 and 2.
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Fig. 4. Correlation of ∑ST dynamics and myoglobine
activity in the patients of the 1-st (∑ST 1, Mg1) and the 3-
rd group (∑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 IZ.
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).

0

50

100

150

200

3 hr. after
beginning of

treatment

24 hr. after
beginning
treatment

2-nd day 7 day

  ST 1   ST 3 MG 1 MG 3

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

  
Healthly 
persons 
n=40 

n Outcome 
1,5 hour after 
contrycal and 

heparin 

1 hour after 
trombolysis 

4 hour after 
trombolysis 1 day 5 day Discharge 

Prekallikrein 
l/ml 334±1,46 10 243,17±3,47 243,46±3,39 240,54±4,32 233,46±4,40 292,88±4,27*** 323,59±3,70*** 334,56±3,11*** 

A Kallikrein 
l/ml 14,06±0,32 10 25,6±0,91 14,63±0,52*** 19,21±0,40*** 21,22±0,40** 17,49±0,48*** 15,88±0,2*** 15,11±0,27*** 

Prekallikrein 
l/ml 334±1,46 8 219,75±0,80  210,5±0,76*** 207,93±0,74*** 214,81±0,82** 292,78±4,0*** 326,42±3,19*** 

B Kallikrein 
l/ml 14,06±0,32 8 22,55±0,63  23,67±0,57 24,78±0,54* 16,95±0,48*** 14,95±0,42*** 14,46±0,14*** 

Prekallikrein 
l/ml 334±1,46 13 196,27±2,55  193,78±2,50 190,05±2,33 200,93±2,07 232,91±8,79*** 291,24±7,36*** 

C Kallikrein 
l/ml 14,06±0,32 13 28,20±0,86  30,18±0,84 31,6±0,883 25,78±0,78 21,32±0,82*** 19,19±0,69*** 

Prekallikrein 
l/ml 334±1,46 18 184,63±1,25   182,84±1,28 198,61±1,26** 209,13±1,33*** 294,17±1,89*** 

D Kallikrein 
l/ml 14,06±0,32 18 26,1±0,84   27,18±0,87 23,89±0,68 21,43±0,53 17,87±0,61 

 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 (I.K.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 ÊÊS, 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-

nication of fibrin and kallikrein-kinin systems of blood at
patients with early isolated Ò and increase in the mainte-
nance (contents) kallikrein under influence during Ò 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 Ò and prevention RD at TLT on a background of CH,

∑ ∑



58

ÌÅÄÈÖÈÍÑÊÈÅ ÍÎÂÎÑÒÈ ÃÐÓÇÈÈ
CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

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 ÊÊS 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
of ischemia 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

the realization of CAP within two hours in order to prevent
a possible 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 using 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).

À. Spreading of myocardial fibres, extravasations of form-
ing elements of blood, a hypostasis of myocardial stroma.
Â. Several functional activity of a capillary channel, ab-
sence of extravasates. Ñ. 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 WITH ACUTE MYOCARDIUM
INFARCTION

Korotkov A1., Kistauri A2., Korotkova A3., Jibladze M2., Gu-
chua E1.

1Institute of Therapy, Tbilisi, Georgia; 2Tbilisi 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-

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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Âûÿñíåíèþ ïàòîãåíåòè÷åñêèõ ìåõàíèçìîâ ðåïåðôóçèîííûõ
ïîâðåæäåíèé (ÐÏ) ñïîñîáñòâóþò îáíàðóæåíèå â îñòðåéøåé
ñòàäèè èíôàðêòà ìèîêàðäà (ÈÌ) ïàòîëîãè÷åñêîé àêòèâàöèè
êàëëèêðåèí-êèíèíîâîé ñèñòåìû (ÊÊÑ) ñî çíà÷èòåëüíûì
óâåëè÷åíèåì êàëëèêðåèíà â êðîâè, ïîâûøåíèåì
ïðîíèöàåìîñòè ñîñóäèñòîé ñòåíêè è âîçíèêíîâåíèåì
ðåïåðôóçèîííûõ âíóòðèìèîêàðäèàëüíûõ ãåìîððàãèé
(ÐÏÂÃ). Ïîñëåäóþùèé ðàííèé òðîìáîëèçèñ (Ò)
ñîïðîâîæäàëñÿ äàëüíåéøèì ïîâûøåíèåì àêòèâíîñòè ÊÊÑ,
îáóñëîâëåííîé âîçðàñòàþùåé â ìîìåíò Ò ôèáðè-
íîëèòè÷åñêîé àêòèâíîñòüþ è óãëóáëåíèåì çóáöà Q íà ÝÊÃ.
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Ïðåäâàðèòåëüíûì â/â ââåäåíèåì êîíòðèêàëà ñ ãåïàðèíîì
(ÊÃ) äîñòèãàëîñü ñòàòèñòè÷åñêè äîñòîâåðíîå ñíèæåíèå â
êðîâè êàëëèêðåèíà è èñ÷åçíîâåíèå èëè íåçíà÷èòåëüíîå
óâåëè÷åíèå çóáöà Q ïðè ïîñëåäóþùåì Ò, ñ äàëüíåéøåé
ïîçèòèâíîé äèíàìèêîé ÝÊÃ. Ïðîâåäåííûå èññëåäîâàíèÿ
ñâèäåòåëüñòâóþò î ÿâíîì ïðåèìóùåñòâå Ò íà ôîíå ââåäåíèÿ
ÊÃ. Èçîëèðîâàííûé Ò, â ñâÿçè ñ ðàííåé ïàòîëîãè÷åñêîé

àêòèâàöèåé ÊÊÑ, íåèçáåæíî ñîïðîâîæäàåòñÿ ÐÏÂÃ è
óâåëè÷åíèåì íåêðîòèçàöèè îñòðîèøåìèçèðîâàííîãî
ìèîêàðäà. Äëÿ ïðåäîòâðàùåíèÿ ÐÏ ó áîëüíûõ ÈÌ ìåòîäîì
âûáîðà ÿâëÿåòñÿ ðàííÿÿ ïðåäâàðèòåëüíàÿ èíôóçèÿ
èíãèáèòîðîâ ÊÊÑ, ñ ïîñëåäóþùèì Ò.

Ðåöåíçåíò: ä.ì.í., ïðîô. Ð.È. Òàáóêàøâèëè

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.

Íàó÷íàÿ ïóáëèêàöèÿ

EFFECTIVENESS OF NEEDLE/SYRINGE EXCHANGE PROGRAM IN TBILISI

Otiashvili D., Gambashidze N., Kapanadze E., Lomidze G., Usharidze D.

Union Alternative Georgia; The Center for Psychosocial Information and Consultation New Way;
Center for Information and Counselling Tanadgoma; Association of Psychologists and Psychotherapists;

Uranti - the Center of Medical, Socio-Economic and Cultural Issues

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
of all 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

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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SUMMARY

EFFECTIVENESS OF NEEDLE/SYRINGE EXCHANGE
PROGRAM IN TBILISI
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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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Öåíòð Óðàíòè, Àññîöèàöèÿ ïñèõîëîãîâ è ïñèõîòåðàïåâòîâ

Â Ãðóçèè 2/3 ðåãèñòðèðîâàííûõ ñëó÷àåâ ÂÈ×/ÑÏÈÄà ïðè-
õîäÿòñÿ íà ïîòðåáèòåëåé èíüåêöèîííûõ íàðêîòèêîâ (ÏÈÍ).
Ïðîãðàììû ñíèæåíèÿ âðåäà, âêëþ÷àÿ ïðîãðàììû îáìåíà
øïðèöîâ, ñ÷èòàþòñÿ îäíèì èç ñàìûõ ýôôåêòèâíûõ ìåòîäîâ
èçìåíåíèÿ ðèñêîâîãî ïîâåäåíèÿ ÏÈÍ.
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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, Tbilisi 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

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]. In remaining 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 (Fe3+-transferin, ceruloplasmin) and
pro-oxidants (Mn2+, superoxidradicals (O2-) 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 ÐÝ-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-Fe2+-(DETC)2 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 ìM /1 ml blood [11]

Öåëüþ èññëåäîâàíèÿ ÿâèëàñü îöåíêà âëèÿíèÿ äåÿòåëüíîñòè
àóòðè÷-ðàáîòíèêîâ è ïðîãðàììû îáìåíà øïðèöîâ íà èçìå-
íåíèå ðèñêîâàííîãî èíúåêöèîííîãî è ñåêñóàëüíîãî ïîâåäå-
íèÿ ïðåäñòàâèòåëåé öåëåâîé ãðóïïû. Ïî ïðèíöèïó “ðàâíûé-
ðàâíîìó” ðàáîòàëè 12 àóòðè÷-ðàáîòíèêîâ â òå÷åíèå øåñòè
ìåñÿöåâ. Â èõ îáÿçàííîñòè âõîäèëè ðàçäà÷à íîâûõ è ïðèåì
îáðàòíî èñïîëüçîâàííûõ øïðèöîâ, ðàçäà÷à ôëàéåðîâ è áóê-
ëåòîâ, à òàêæå ïðîâåäåíèå îáðàçîâàòåëüíûõ áåñåä. Â èññëå-
äîâàíèè ó÷àñòâîâàëè 300 èíúåêöèîííûõ íàðêîìàíîâ.

Îïðîñ ïðîâîäèëñÿ ñ èñïîëüçîâàíèåì ñòàíäàðòèçèðîâàííîãî
êîëè÷åñòâåííîãî âîïðîñíèêà – Áàòàðåé Îöåíêè Ðèñêà. Ñòà-
òèñòè÷åñêàÿ îáðàáîòêà äàííûõ ïðîâîäèëàñü ñ ïîìîùüþ ïðî-
ãðàììû SPSS, v. 11.5.

Ðåçóëüòàòû îïðîñà âûÿâèëè î÷åâèäíîå ñíèæåíèå èíúåêöè-
îííîãî ðèñê-ïîâåäåíèÿ ñðåäè ó÷àñòíèêîâ, íàõîäÿùèõñÿ â
ïðîãðàììå â òå÷åíèå õîòÿ áû òðåõ ìåñÿöåâ. Êàêèõ-ëèáî çíà-
÷èìûõ èçìåíåíèé ïîêàçàòåëåé ñåêñóàëüíîãî ðèñê-ïîâåäåíèÿ
íå íàáëþäàëîñü, ÷òî óêàçûâàåò íà íåîáõîäèìîñòü óäåëÿòü
áîëüøå âíèìàíèÿ ýòîé ïðîãðàììå â ïîñëåäóþùèõ èíòåðâåí-
öèÿõ. Ïðåäïîëîãàåì, ÷òî øèðîêîå âíåäðåíèå ïðîãðàìì ñíè-
æåíèÿ âðåäà â Ãðóçèè ÿâÿåòñÿ ýôôåêòèâíûì ìåòîäîì ïðå-
âåíöèè ðàñïðîñòðàíåíèÿ ÂÈ×/ÑÏÈÄà è, íåñîìíåííî, ïðè-
íåñåò ïîëüçó êàê ïîòðåáèòåëÿì íàðêîòèêîâ, òàê è îáùåñòâó
â öåëîì. Íåîáõîäèìî â äàëüíåéøåì îñóùåñòâëÿòü áîëåå äå-
òàëüíûé è ìíîãîñòîðîííèé àíàëèç ýôôåêòèâíîñòè óêàçàí-
íûõ ïðîãðàìì.

Ðåöåíçåíò: ä.ì.í., ïðîô. Ä.Ç. Çóðàáàøâèëè
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was 3 minute at indoor temperature. Peroxidradicals were
defined with the use of spin-trap - α-phenyl-buthinitron
(PBN) (Sigma). Duration of incubation of blood and PBN
(with the dose of 40 ìM /1 ml blood was 3 minute at indoor
temperature. O2— 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.

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 . O2

- MetHb Mn2+ Fe3+ tr cp NO HbNO 
control group - - - - 30,0±2,5 15±2,0 16,8±1,0 - 
sepsis without 
anemia 7,2±0,5 2,43±0,2 3,4±0,3 2,1±0,02 19,7±1,7 20,1±1,3 18,2±2,1 1,2±0,8 

sepsis with anemia 10,9±1,1 
p<0,05 

5,9±0,8 
p<0,05 

6,75±1.2 
p<0,05 

2,3±0,8 
p>0,05 

17,48±2,0 
p>0,05 

18,3±1,4 
p>0,05 

14,1±1,6 
p<0,05 

7,8±2,1 
p<0,05 

 

As it has shown, in the blood of the term newborns with
sepsis, intense EPR signals of superoxidradicals, Mn2+,
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 Fe3+ -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 NO2 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

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, Tbilisi 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.

ÐÅÇÞÌÅ

ÏÀÐÀÌÅÒÐÛ  ÎÊÈÑËÈÒÅËÜÍÎÃÎ  ÌÅÒÀÁÎËÈÇÌÀ
ÏÐÈ  ÀÍÅÌÈÈ  Ó  ÄÎÍÎØÅÍÍÛÕ  ÍÎÂÎÐÎÆÄÅÍ-
ÍÛÕ,  ÁÎËÜÍÛÕ  ÑÅÏÑÈÑÎÌ

Ñàíîäçå Í.Å., Óáåðè Í.Ï., Óáåðè Å.Í., Êóëóìáåãîâ Á.Ã.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò,
êàôåäðà ïåäèàòðèè è ïîäðîñòêîâîé ìåäèöèíû

Ñåïñèñ ó íîâîðîæäåííûõ îñòàåòñÿ àêòóàëüíîé ïðîáëåìîé
ââèäó âûñîêèõ ïîêàçàòåëåé çàáîëåâàåìîñòè è ëåòàëüíîñòè,
ñëîæíîñòè äèàãíîñòèêè è îòñóòñòâèÿ äîñòàòî÷íîé äîêàçà-
òåëüíîé áàçû äëÿ ýôôåêòèâíîé òåðàïèè. Ëèòåðàòóðíûå äàí-
íûå ñâèäåòåëüñòâóþò î çíà÷åíèè íàðóøåíèÿ êëåòî÷íîãî îêèñ-
ëèòåëüíî-âîññòàíîâèòåëüíîãî ãîìåîñòàçà è ðàçâèòèÿ îêèñ-
ëèòåëüíîãî ñòðåññà â ïàòîãåíåçå ñåïñèñà.

Öåëüþ íàøåãî èññëåäîâàíèÿ ÿâèëñÿ àíàëèç ïîêàçàòåëåé ïðî-
è àíòèîêñèäàíòíûõ ñèñòåì ïðè àíåìèè ó äîíîøåííûõ íîâî-
ðîæäåííûõ, áîëüíûõ ñåïñèñîì.

Â ðåçóëüòàòå èññëåäîâàíèÿ óñòàíîâëåíî, ÷òî ó íîâîðîæ-
äåííûõ, áîëüíûõ ñåïñèñîì ïðè àíåìèè íàáëþäàåòñÿ èí-
òåíñèôèêàöèÿ ñâîáîäíîðàäèêàëüíûõ ïðîöåññîâ, àêòèâ-
íîñòü àíòèîêñèäàíòíîé ñèñòåìû ñóùåñòâåííî íå ìåíÿåò-
ñÿ ïî ñðàâíåíèþ ñ òåìè ïàöèåíòàìè, ó êîòîðûõ ñåïñèñ
ïðîòåêàë áåç àíåìèè. Ïàòîãåíåòè÷åñêèé ìåõàíèçì àíåìèè,
âîçìîæíî, îñíîâàí íà ãåìîëèçå, êîòîðûé ðàçâèâàåòñÿ
âñëåäñòâèå îêèñëèòåëüíîãî ñòðåññà. Ñëåäîâàòåëüíî, ïðè
íåîíàòàëüíîì ñåïñèñå àíåìèÿ ÿâëÿåòñÿ ðåçóëüòàòîì îêèñ-
ëèòåëüíîãî ñòðåññà è ñïîñîáñòâóåò åãî èíòåíñèôèêàöèè â
îðãàíèçìå.

Ðåöåíçåíò: ä.ì.í., ïðîô. Ê.È. Ïàãàâà

Íàó÷íàÿ ïóáëèêàöèÿ

ÂËÈßÍÈÅ ÝÊÎËÎÃÈ×ÅÑÊÈÕ ÔÀÊÒÎÐÎÂ Â ÐÅÃÈÎÍÅ ÊÀÒÀÑÒÐÎÔÛ
ÍÀ ×ÀÑÒÎÒÓ ÐÅÑÏÈÐÀÒÎÐÍÛÕ ÇÀÁÎËÅÂÀÍÈÉ Ó ÄÅÒÅÉ

Õèçàíåèøâèëè È.Á., Öóëóêèäçå Ì.Á.

Íàó÷íî-èññëåäîâàòåëüñêèé èíñòèòóò ïåäèàòðèè èì. È.Ê. Ïàãàâà

Ðàçâèòèå íåôòÿíîé ïðîìûøëåííîñòè ÿâëÿåòñÿ ýêîíî-
ìè÷åñêè âûãîäíûì, îäíàêî, åå âëèÿíèå íà çäîðîâüå íà-
ñåëåíèÿ, òåì áîëåå äåòñêîãî, òðåáóåò îñîáîãî âíèìà-
íèÿ è ãëóáîêîãî èçó÷åíèÿ.

Â Ãðóçèè, â Ñàãàðåäæîéñêîì ðàéîíå, ñåëå Íèíîöìèí-
äà, âçðûâ íà íåô-òÿíîé ñêâàæèíå ÿâèëñÿ ïðè÷èíîé çàã-

ðÿçíåíèÿ îêðóæàþùåé ñðåäû íåôòüþ è ñîïóòñòâóþ-
ùèìè åé ãàçàìè, ÷òî, åñòåñòâåííî, îòðèöàòåëüíî ïîâëè-
ÿëî íà çäîðîâüå íàñåëåíèÿ.

Ñîãëàñíî ëèòåðàòóðíûì äàííûì, ïðîäóêòû íåôòè è ñî-
ïóòñòâóþùèå åé ãàçû (àðîìàòè÷åñêèå óãëåâîäîðîäû è èõ
ñîåäèíåíèÿ) âûçûâàþò èíòîêñèêàöèþ îðãàíèçìà [1-3].
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Ñðåäè îáñëóæèâàþùåãî ïåðñîíàëà íåôòåïðîèçâîäñòâà
âûÿâëåí îïðåäåëåííûé ñèìïòîìîêîìïëåêñ: ãèïåðòåíçèÿ,
ãîëîâíàÿ áîëü, ãîëîâîêðóæåíèå, âîçáóäèìîñòü, ëåéêîïå-
íèÿ, àíåìèÿ [4,5]. Íà ôîíå óêàçàííîé èíòîêñèêàöèè îòìå-
÷àþòñÿ òàêæå êàòàðàëüíûå ôóíêöèîíàëüíûå èçìåíåíèÿ
ñëèçèñòîé îáîëî÷êè ëåãî÷íî-äûõàòåëüíîé ñèñòåìû.

Öåëüþ èññëåäîâàíèÿ ÿâèëîñü â çîíå ýêîëîãè÷åñêîé êà-
òàñòðîôû èçó÷èòü ÷àñòîòó çàáîëåâàíèé äûõàòåëüíîé ñè-
ñòåìû ñðåäè äåòñêîãî íàñåëåíèÿ è âûÿâèòü ðèñê ãðóï-
ïû äåòåé ñ âûñîêîé ÷àñòîòîé çàáîëåâàåìîñòè.

Ìàòåðèàë è ìåòîäû. Íàìè áûëè îáñëåäîâàíû äåòè â
âîçðàñòå 3-6 ëåò, ïðîæèâàþùèå â ñåëå Íèíîöìèíäà, çàã-
ðÿçíåííîé íåôòåïðîäóêòàìè è â áëèçðàñïîëîæåííîì,
ýêîëîãè÷åñêè ÷èñòîì ñåëå Áàäèàóðè.

Ñîîòâåòñòâåííî, â çàâèñèìîñòè îò ñòåïåíè èõ çàãðÿçíå-
íèÿ, áûëè âûäåëåíû äâå çîíû: I (îñíîâíàÿ) - ýïèöåíòð
êàòàñòðîôû ñåëî Íèíîöìèíäà, II (êîíòðîëüíàÿ) – áëèç-
ðàñïîëîæåííîå, ýêîëîãè÷åñêè ÷èñòîå ñåëî Áàäèàóðè.

I ãðóïïó ñîñòàâèëè 145 äåòåé, II - 115 äåòåé â âîçðàñòå îò
3 äî 6 ëåò. I ãðóïïà áûëà ðàçäåëåíà íà äâå ïîäãðóïïû:
Ià - äåòè, êîòîðûå â ìîìåíò êàòàñòðîôû íàõîäèëèñü â
ñåëå Íèíîöìèíäà (118 äåòåé)è  Iá - äåòè, îòñóòñòâîâàâ-
øèå â ðåãèîíå â ìîìåíò êàòàñòðîôû è âîçâðàòèâøèåñÿ
äîìîé ïîñëå ïðîâåäåíèÿ î÷èñòèòåëüíûõ ìåðîïðèÿòèé,
ò.å. íå ïîäâåðãøèåñÿ îñòðîé èíòîêñèêàöèè (27 äåòåé).

Îáñëåäîâàíèå óêàçàííîãî êîíòèíãåíòà ïðîâîäèëîñü
ïîýòàïíî è âêëþ÷àëî åæåêâàðòàëüíûé ìîíèòîðèíã ïîñ-
ëå êàòàñòðîôû â òå÷åíèå îäíîãî ãîäà (2004-2005 ãã.).
Ìîíèòîðèíã ñîñòîÿë èç àìáóëàòîðíîãî è êëèíèêî-ëà-
áîðàòîðíîãî (îáùèé àíàëèç êðîâè, ðåíòãåíîãðàôèÿ
ãðóäíîé êëåòêè, áàêòåðèîëîãè÷åñêîå èññëåäîâàíèå ìàç-
êà èç çåâà, îòîðèíîëàðèíãîñêîïèÿ) îáñëåäîâàíèé.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Ðåçóëüòàòû èçó÷åíèÿ áîëü-
íûõ ïîñëå êàòàñòðîôû (â òå÷åíèå 1-ãî ãîäà) áûëè ñðàâ-
íåíû ñ ôîíîâûìè äàííûìè, ïîëó÷åííûìè ïðè íàáëþ-
äåíèè äåòåé â òå÷åíèå 2-õ ëåò äî êàòàñòðîôû. Îòìå÷åí-
íûé ìàòåðèàë áûë ïîëó÷åí èç áàçû äàííûõ ìåñòíûõ
àìáóëàòîðèé è ðàéîííûõ áîëüíèö íà îñíîâàíèè àíàëè-
çà ñïåöèàëüíî ñîñòàâëåííûõ àíêåò - âîïðîñíèêîâ è áîëü-
íè÷íûõ ëèñòîâ.

Óñòàíîâëåíî, ÷òî çà 2 ãîäà äî êàòàñòðîôû ÷àñòîòà çàáî-
ëåâàåìîñòè äåòåé âñåõ òðåõ ãðóïï áûëà îäèíàêîâîé è
ïðèáëèæàëàñü ê òàêîâîé êîíòðîëüíîé ãðóïïû (II). Â òå-
÷åíèå 1-ãî ãîäà ïîñëå êàòàñòðîôû (2004-2005 ãã.) êîëè-
÷åñòâî ñëó÷àåâ çàáîëåâàåìîñòè äåòåé ðåñïèðàòîðíîé
ïàòîëîãèåé â Ia ãðóïïå ðåçêî âîçðîñëî ñ 175, 172 äî 1239,
ò.å. óâåëè÷èëîñü â 7,2 ðàçà.

Â Iá ãðóïïå ÷àñòîòà çàáîëåâàíèé òàêæå óâåëè÷èëàñü,
îäíàêî â ìåíüøåé ñòåïåíè - ñ 39,90 äî 186, à âî II - (êîí-
òðîëüíîé) ãðóïïå - ïðàêòè÷åñêè íå èçìåíèëàñü (äî êà-
òàñòðîôû - 159, 161; ïîñëå - 166) (òàáëèöà, ãðàôèê).

Òàáëèöà. Ïîêàçàòåëè ÷àñòîòû çàáîëåâàíèé äûõàòåëüíîé ñèñòåìû ó äåòåé îñíîâíîé è êîíòðîëüíîé ãðóïï

Ià îñíîâíàÿ Iá îñíîâíàÿ II êîíòðîëüíàÿ Ãðóïïû 
 
Çàáîëåâàåìîñòü 
äàòà 

îáщàÿ 
ñ ðàñ÷åòîì 
íà îäíîãî 
ðåáåíêà 

îáщàÿ 
ñ ðàñ÷åòîì 
íà îäíîãî 
ðåáåíêà 

îáщàÿ 
ñ ðàñ÷åòîì 
íà îäíîãî 
ðåáåíêà 

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 
 

ëà. Â Ia ãðóïïå ñ 1,48, 1,46 äî 10,5, à â Iá - ñ 1,44, 1,47 äî 6,9;
â òî âðåìÿ êàê â êîíòðîëüíîé ãðóïïå ýòîò ïîêàçàòåëü ïî-
÷òè íå èçìåíèëñÿ (äî êàòàñòðîôû - 1,38, 1,40 ïîñëå - 1,44).

Ñëåäóåò îòìåòèòü, ÷òî, íåñìîòðÿ íà òî, ÷òî äåòè Iá ãðóïïû
íå áûëè ïîäâåðæåíû îñòðîé èíòîêñèêàöèè, ÷àñòîòà èõ
çàáîëåâàåìîñòè ðåñïèðàòîðíîé ïàòîëîãèåé çíà÷èòåëüíî
ïîâûñèëàñü, ÷òî, î÷åâèäíî, ñâÿçàíî ñ îòðèöàòåëüíûì âëè-
ÿíèåì íà èõ çäîðîâüå çàãðÿçíåíèÿ îêðóæàþùåé ñðåäû.

Êàê èçâåñòíî èç ëèòåðàòóðíûõ äàííûõ, ê ÷àñòîáîëåþ-
ùèì îòíîñÿòñÿ äåòè, ó êîòîðûõ ÷èñëî çàáîëåâàåìîñòè â
òå÷åíèå ãîäà ñîñòàâëÿåò øåñòü è áîëåå [2].

Çàãðÿçíåíèå ìåñòíîñòè àðîìàòè÷åñêèìè óãëåâîäîðîäà-
ìè è èõ ñîåäèíåíèåì ïðèâîäèò ê èíòîêñèêàöèè îðãàíèç-
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Ãðàôèê. ×àñòîòà ðåñïèðàòîðíûõ çàáîëåâàíèé â ðàñ÷å-
òå íà îäíîãî ðåáåíêà â êîíòðîëüíîé è îñíîâíîé ãðóïïàõ

Êàê ñëåäóåò èç ãðàôèêà, ÷àñòîòà çàáîëåâàíèé êàæäîãî ðå-
áåíêà â Ia è Iá ãðóïïàõ â ïåðèîä ïîñëå êàòàñòðîôû âîçðîñ-
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ìà äåòåé, ñîïðîâîæäàþùåéñÿ ñòðóêòóðíûìè èçìåíåíèÿ-
ìè ñëèçèñòîé äûõàòåëüíûõ ïóòåé, äåôèöèòîì ëèçîöèìà,
èíòåðôåðîíà, Ò è Â ëèìôîöèòîâ [7-10], ÷òî ñïîñîáñòâóåò
íàðóøåíèþ áàðüåðíîé ôóíêöèè ðåñïèðàòîðíîãî òðàêòà.

Çàãðÿçíåíèå îêðóæàþùåé ñðåäû ÿâëÿåòñÿ ýêçîãåííûì
ôàêòîðîì, èãðàþùèì çíà÷èòåëüíóþ ðîëü â óâåëè÷å-
íèè ÷èñëà ÷àñòîáîëåþùèõ äåòåé.

ËÈÒÅÐÀÒÓÐÀ

1. Àãàêèøèåâ Ä.Ä., Êåðèìîâ Ñ.Ã., Ñóëåéìàíîâà Ñ.Ã. Âëèÿíèå
ïðîèçâîäñòâåííûõ ôàêòîðîâ íà íåêîòîðûå áèîõèìè÷åñêèå ïîêà-
çàòåëè ó ðàáî÷èõ íåôòåïåðåðàáàòûâàþùåé ïðîìûøëåííîñòè //
Æ. Âåñòíèê äåðìàòîëîãèè è âåíåðîëîãèè. – 1991. - N3. - C. 34-35.
2. Àëüáèöêèé Â.Þ., Áàðàíîâ À.À. ×àñòî áîëåþùèå äåòè êëè-
íèêî-ñîöèàëüíûå àñïåêòû, ïóòè îçäîðîâëåíèÿ. – Ñàðà-
òîâ:1986. - C. 27-31.
3. Àõìåäîâ Ò.Ì. Ôóíêöèîíàëüíîå ñîñòîÿíèå âåðõíèõ äûõà-
òåëüíûõ ïóòåé ïîäðîñòêîâ è ìîëîäûõ ðàáî÷èõ, ïîäâåðãàþ-
ùèõñÿ âîçäåéñòâèþ ìàëûõ êîíöåíòðàöèé óãëåâîäîðîäîâ íå-
ôòè // Æ. Àçåðáàäæ. ìåä. æóðíàë. – 1986. - N4. - C. 9.
4. Áåçêîïûëüíûé È.Í., Êîðäûé, Ý.À., Øèøêîâà Ã.Â. Âûÿâ-
ëåíèå âêëàäà ïðåäïðèÿòèé ïî äîáû÷å è ïåðåðàáîòêå íåôòè â
îáû÷íûé óðîâåíü çàãðÿçíåíèÿ àòìîñôåðíîãî âîçäóõà //
Æ. Ãèãèåíà è ñàíèòàðèÿ. - 1990. - N12. - C. 19-20.
5. Äóøêèíà Ã.Ç., Áóðäûãèíà Ì.ß. // Â êí.: Ãèãèåíà òðóäà è
îõðàíû çäîðîâüÿ â íåôòÿíîé è íåôòåõèìè÷åñêîé ïðîìûø-
ëåííîñòè. – Óôà: 1991.
6. Ñàíà Í.Þ. Ðåáåíîê ÷àñòî áîëååò: ÷òî ïðèíÿòü. Ìàòåðèàëû
I-IV Âñåóêðàèíñêîé íàó÷íî ïðàêòè÷åñêîé êîíôåðåíöèè ïî
âîïðîñàì èììóíîëîãèè è ïåäèàòðèè // Æ. Ðîññèéñêèé âåñò-
íèê ïåðèíàòîëîãèè è ïåäèàòðèè. - 2001. - N3. - C. 82-118.
7. Ford D., Delenex K.A., Llngl J.E., Rickson Ò. Cliniñal Toxi-
cology. - 2001. - P. 21-38.
8. Forsell G., Hakansson A., MOrgan N.O. Risk factors for
respiratory tract infections in children aged 2-5 years // Scand J.
Prim Health Car. – 2001. - N 19(2). - P. 122-125.
9. Frank S. Virant a guide to therapeutic interventions for rihi-
nosinusitis in children is it recurrent infection or underling aller-
gy // Journal of Respiratory Diseases. - 2003.
10. Bellanti J.A. Recurrent respiratory tract infections in dediat-
ric patients // Drugs. – 1997. - N54. – P. 1-4.

SUMMARY

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

Khizaneishvili I., Tsulukidze M.

I. Pagava Research Institute of Pediatrics, Tbilisi, Georgia

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

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.

ÐÅÇÞÌÅ

ÂËÈßÍÈÅ  ÝÊÎËÎÃÈ×ÅÑÊÈÕ  ÔÀÊÒÎÐÎÂ  Â  ÐÅÃÈ-
ÎÍÅ  ÊÀÒÀÑÒÐÎÔÛ  ÍÀ  ×ÀÑÒÎÒÓ  ÐÅÑÏÈÐÀÒÎÐ-
ÍÛÕ  ÇÀÁÎËÅÂÀÍÈÉ  Ó  ÄÅÒÅÉ

Õèçàíåèøâèëè È.Á., Öóëóêèäçå Ì.Á.

Íàó÷íî-èññëåäîâàòåëüñêèé èíñòèòóò ïåäèàòðèè èì.
È.Ê. Ïàãàâà

Â Ñàãàðåäæîéñêîì ðàéîíå, ñåëå Íèíîöìèíäà âçðûâ íà íå-
ôòÿíîé ñêâàæèíå âûçâàë çàãðÿçíåíèå îêðóæàþùåé ñðåäû.

Â ðàáîòå ïðèâîäÿòñÿ èññëåäîâàíèÿ, ïðîâåäåííûå äëÿ âûÿâ-
ëåíèÿ ðåçóëüòàòîâ èíòîêñèêàöèè äûõàòåëüíîé ñèñòåìû ñî-
ïóòñòâóþùèìè ãàçàìè ñðåäè äåòñêîãî íàñåëåíèÿ â çîíå ýêî-
ëîãè÷åñêîé êàòàñòðîôû.

Îáñëåäîâàíî è èçó÷åíî 135 äåòåé, ïðîæèâàþùèõ â ñåëå Íè-
íîöìèíäà è 115 äåòåé, ïðîæèâàþùèõ â ýêîëîãè÷åñêè ÷èñòîì,
áëèçðàñïîëîæåííîì ñåëå Áàäèàóðè (6 êì).

Íàáëþäåíèå ïðîâîäèëîñü ïîêâàðòàëüíî, îíî ïðåäóñìàòðè-
âàëî ïîâòîðíîå êëèíèêî-ëàáîðàòîðíîå îáñëåäîâàíèå â îáå-
èõ çîíàõ.

Â ðåçóëüòàòå ïðîâåäåííûõ èññëåäîâàíèé óñòàíîâëåíî, ÷òî
â çîíå êàòàñòðîôû ïî ñðàâíåíèþ ñ êîíòðîëüíîé çîíîé çíà-
÷èòåëüíî óâåëè÷èëàñü çàáîëåâàåìîñòü äåòñêîãî íàñåëåíèÿ
è â íîçîëîãè÷åñêîé ñòðóêòóðå çàáîëåâàíèé ÿðêî âûðàçè-
ëîñü ðåçêîå äîìèíèðîâàíèå ïàòîëîãèè âåðõíèõ äûõàòåëü-
íûõ ïóòåé.

Ðåöåíçåíòû: ä.ì.í., ïðîô. Ê.È. Ïàãàâà,
 ä.ì.í., ïðîô. È.Ì. Ì÷åäëèøâèëè
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ÌÅÄÈÖÈÍÑÊÈÅ ÍÎÂÎÑÒÈ ÃÐÓÇÈÈ
CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

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.

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 45-55oC

Íàó÷íàÿ ïóáëèêàöèÿ

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

Jimenez del Rio M1., Ramazanov A2., Sikorski S3., Ramazanov Z4., Chkhikvishvili I.5

1Polifenoles Naturales SL, Poligono Industrial Las Majoreras Ingenio, Las Palmas, Canary Islands, Spain;
2State University of New York, SUNY, Middletown, USA; 3Garden of Life USA;

4National Bioscience Corporation, USA; 5Institute of Medical Biotechnology, Tbilisi, Georgia
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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.

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 µm 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 µL. 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.

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

OO

 
 
 
 
 
 
 
 
 
 
 

 

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

1 mg ml–1. Ellagic acid stock standard solution was prepared
by dissolving an ellagic acid standard in methanol to a con-
centration of 1 mg ml–1. 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 0,45µm membrane filters.

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–1. Ellagic acid stock standard
solution was prepared by dissolving an ellagic acid stan-
dard in methanol to a concentration of 1 mg ml–1. 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

mixed well, sonicated and filtered into HPLC vials using
0,45 µm 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.

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 
A 

Punicalagin 
B Punicalin Total 

punicalagins 
Ellagic 

acid 
Punicalagins 
+ellagic acid 

Feedstock WE,  
% dry weight 3,0±0,2 4,4±0,3 0,2±0,1 7,6±0,2 0,2±0,1 7,8±0,3 

Feedstock AE,  
% dry weight 2,7±0,2 4,0±0,3 0,3±0,1 7,0±0,2 0,4±0,1 7,4±0,2 

Pomegranate WE,  
% dry weight  17,0±1.2 26,5±1,7 1,5±0,3 45,0±2,1 0,8±0,2 45,8±1,2 

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-
granate juice, mg/L 761±30 1226±54 108±18 2095±50 121±12 2216±70 

Commercial pome-
granate juice, mg/L 57±11 133±21 21±5,0 221±19 95±12 317±13 

 

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

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

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

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 (3,9±0,2%) than

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.

Figure 5. HPLC chromatogram of phenolic constituents of the pomegranate alcohol extract

 

Figure 6. HPLC chromatogram of the pomegranate pulp residue after
water extraction and further re-extraction with alcohol

 

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-

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-

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
317±13 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.

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

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.

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

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-

els. Other independent research has demonstrated the
high antioxidant activity that these punicalagins pos-
sess [14,27].

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 ID50 of 8 and 5 µM, 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

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”.

REFERENCES

1. Adams L. et al. Pomegranate juice, total pomegranate ellagi-
tannins, and punicalagin suppress inflammatory cell signalling
in colon cancer cells // J. Agricult. Food Chemistry. – 2006. -
N8. – P. 980-985.
2. Ahmed S., Wang N. et al. Punica granatum L. extract inhibits
IL-1beta-induced expression of matrix metalloproteinases by
inhibiting the activation of MAP kinases and NF-kappaB in
human chondrocytes in vitro // J. Nutrition. – 2005. - N135.
– P. 2096-2102.
3. Ajaikumar K., Asheef M. et al. The inhibition of gastric mu-
cosal injury by Punica granatum L. (pomegranate) methanolic
extract // J. Ethnopharmacology. – 2005. - N96. – P. 171-176.
4. Aviram M., Dorenfeld L. et al. Pomegranate juice consump-
tion reduces oxidative stress, low-density lipoprotein modifica-
tions and platelet aggregation: studies in the atherosclerotic apo-
lipoprotein E deficient mice and in humans // Am. J. Clinical
Nutrition. – 2000. - N71. – P. 1062-1076.
5. Aviram M. Pomegranate juice as a major source for polyphe-
nolic flavonoids and it is most potent antioxidant against LDL
oxidation and atherosclerosis // Free Radical Res. – 2002. -
N36. – P. 71-72.
6. Aviram M., Fuhrman B. et al. Pomegranate juice polyphenols
decreases oxidative stress, low-density lipoprotein atherogenic
modifications and atherosclerosis // Ibid. – P. 72-73.
7. Braga L., Leite A. et al. Synergic interaction between pome-
granate extract and antibiotics against Staphylococcus aureus //
Canadian J. Microbiology. – 2005. - N51. – P. 541-547.
8. Braga L., Shupp J. et al. Pomegranate extract inhibits Staphy-
lococcus aureus growth and subsequent enterotoxin production
// J. Ethnopharmacology. – 2005. - N4. – P. 335-359.
9. Daniel E., Prupnick A., et al. Extraction, stability and quanti-
tation of ellagic acid in various fruits and nuts // J. Food Compo-
sition and Analysis. – 1989. - N2. – P. 338-349.
10. de Nigris F., Williams-Ignarro S. et al. Beneficial effects of
pomegranate juice on oxidation-sensitive genes and endothelial
nitric oxide synthase activity at sites of perturbed shear stress
// PNAS. – 2005. - N29. – P. 4896-4901.
11. Evreinoff V. Le grenadier // Fruits d’Outre-Mer. – 1949. -
N4. – P. 161-170.
12. Esmaillzadeh A., Tahbaz F. et al. Concentrated pomegranate
juice improves lipid profiles in diabetic patients with hyperlip-
idemia // J. Medicinal Food. – 2004. - N7. – P. 305-308.
13. Fuhrman B., Volkova N., Aviram M. Pomegranate juice
inhibits oxidized LDL uptake and cholesterol biosynthesis
in macrophages // J. Nutrition Biochemistry. – 2005. -
N16. – P. 570-576.
14. Gil M., Tomas-Barberan F. et al. Antioxidant activity of
pomegranate juice and its relationship with phenolic composi-
tion and processing // J. Agricultural Food Chemistry. – 2000.
- N48. – P. 4581-4589.
15. Jassim S., Denyer S. et al. Antiviral or antifungal composi-
tion and method // US Patent. – 2001. February 13. – vol. 6. -
N187. – P. 316.

16. Jeune M., Kumi-Diaka J., Brown J. Anticancer activities of
pomegranate extracts and genistein in human breast cancer cells
// J. Medicinal Food. – 2005. - N8. – P. 469-75.
17. Kwak H., Jeon S. et al. beta-Secretase (BACE1) inhibitors
from pomegranate (Punica granatum) husk // Arch. Pharmacolo-
gy Research. – 2005. - N28. – P. 1328-1332.
18. Loren D., Seeram N. et al. Maternal dietary supplementa-
tion with pomegranate juice is neuroprotective in an animal model
of neonatal hypoxic-ischemic brain injury // Pediatric Research.
– 2005. - N57. – P. 858-864.
19. Machado T., Leal I. et al. Antimicrobial ellagitannin of Puni-
ca granatum fruits // J. Brazilian Chemical Society. – 2002. -
N13. –P. 5.
20. Malik A., Afaq F. et al. Pomegranate fruit juice for chemo-
prevention and chemotherapy of prostate cancer // PNAS. –
2005 – P. 14813-14818.
21. Mehta R., Lansky E. Breast cancer chemopreventive proper-
ties of pomegranate (Punica granatum) fruit extracts in a mouse
mammary organ culture // Eur. J. Cancer Prevention. – 2004. -
N13. – P. 345-348.
22. Mizusawa K., Imai Y. et al. Process for production of ellagic
acid // US Patent. – 1993. July 27. – vol. 5. - N231. – P. 193.
23. Mori-Okamoto J., Otawara-Hamamoto Y. et al. Pomegran-
ate extract improves a depressive state and bone properties in
menopausal syndrome model ovariectomized mice // J. Ethno-
pharmacology. – 2004. - N92. – P. 93-101.
24. Neurath A., Strick N. et al. Punica granatum (Pome-
granate) juice provides an HIV-1 entry inhibitor and can-
didate topical microbicide // BMC Infective Diseases. –
2004. - N4. –P. 41.
25. Nonaka G., Nishioka I. et al. Anti-AIDS agents, 2: Inhibi-
tory effects of tannins on HIV reverse transcriptase and HIV
replication in H9 lymphocyte cells // J. Natural Products. -
1990. - N53. –P. 587-595.
26. Pennisi E. Enzymes Point Way to Potential Alzheimer’s
Therapies // Science. – 1999. - N286. – P. 650-651.
27. Plumb G., de Pascual-Teresa S. et al. Antioxidant properties
of gallocatechin and prodelphinidins from pomegranate peel //
Redox Reports. – 2002. - N7. – P. 41-46.
28. Seeram N., Adams L. et al. In vitro antiproliferative, apop-
totic and antioxidant activities of punicalagin, ellagic acid and a
total pomegranate tannin extract are enhanced in combination
with other polyphenols as found in pomegranate juice // J. Nu-
trition Biochemistry. – 2005. - N16. –P. 360-367.
29. Sumner M., Elliott-Eller M. et al. Effects of pomegran-
ate juice consumption on myocardial perfusion in patients
with coronary heart disease // Am. J. Cardiology. – 2005. -
N96. – P. 810-814.
30. Stewart G., Jassim S. et al. The specific and sensitive
detection of bacterial pathogens within 4 h using bacte-
riophage amplification // J. Applied Microbiology. – 1998.
- N84. – P. 777-783.
31. Syed D., Malik A. et al. Photochemopreventive effect
of pomegranate fruit extract on UVA-mediated activation
of cellular pathways in normal human epidermal kerati-
nocytes // Photochemistry and Photobiology. – 2005. -
N81. – P. 38-45.
32. Velliquette R., O’Connor T., Vassar R. Energy inhibition
elevates beta-secretase levels and activity and is potentially
amyloidogenic in APP transgenic mice: possible early events
in Alzheimer’s pathogenesis // J. Neuroscience. – 2005. - N23.
– P. 10874 -10883.



GEORGIAN MEDICAL NEWS
No 11 (140) Íîÿáðü, 2006 ãîä

© GMN 77

SUMMARY

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

Jimenez del Rio M1., Ramazanov A2., Sikorski S3., Rama-
zanov Z4., Chkhikvishvili I.5

1Polifenoles Naturales SL, Poligono Industrial Las Majoreras
Ingenio, Las Palmas, Canary Islands, Spain; 2State University
of New York, Orange County Community College, USA; 3Gar-
den of Life USA; 4National Bioscience Corporation, USA; 5Insti-
tute of Medical Biotechnology, Tbilisi, 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
45,8±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.

ÐÅÇÞÌÅ

ÍÎÂÛÉ ÌÅÒÎÄ ÑÒÀÍÄÀÐÒÈÇÀÖÈÈ ÝÊÑÒÐÀÊÒÀ
ÃÐÀÍÀÒÀ (PUNICA GRANATUM) ÏÎ ÂÅÙÅÑÒÂÀÌ, ÏÎ-
ËÅÇÍÛÌ ÄËß ÇÄÎÐÎÂÜß

Ìèãåëü Õèìåíåñ äåëü Ðèî1, Ðàìàçàíîâ À.Ç2., Ñèêîð-
ñêè Ñ3., Ðàìàçàíîâ Ç.Ì4., ×õèêâèøâèëè È.Ä5.

1Íàòóðàëüíûå ïîëèôåíîëû, Ïîëèòåõíè÷åñêèé èíäóñòðè-
àëüíûé èíñòèòóò, Ëàñ-Ïàëìàñ, Êàíàðñêèå îñòðîâà, Èñ-
ïàíèÿ; 2Íüþ-Éîðñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò,
Îðàíäæ Êàóíòè Ñîþçíûé êîëëåäæ, ÑØÀ; 3Ñàä æèçíè,
ÑØÀ; 4Íàöèîíàëüíàÿ êîðïîðàöèÿ ïî áèîëîãè÷åñêèì íà-
óêàì, Íüþ-Éîðê, ÑØÀ; 5Èíñòèòóò ìåäèöèíñêîé áèîòåõ-
íîëîãèè, Òáèëèñè, Ãðóçèÿ

Èçó÷åíû îñíîâíûå ôåíîëüíûå ñîåäèíåíèÿ ñîêà ãðàíàòà è
ñóõèõ ýêñòðàêòîâ, ïîëó÷åííûõ ìåòîäîì âûñîêîýôôåêòèâíîé
æèäêîñòíîé õðîìàòîãðàôèè. Ãðàíàò ýêñòðàãèðîâàëè âîäîé
(ÂÝ) è ñïèðòîì (ÑÝ) è ïîëó÷åííûå ýêñòðàêòû ëèîôèëüíî
ñóøèëè íà õîëîäå. Ðåçóëüòàòû àíàëèçà ïîêàçàëè, ÷òî â ýòèõ
ïðîáàõ ãëàâíûìè ýëëàãèòàíèíàìè ÿâëÿþòñÿ ïóíèêàëàãèí
À è Â, à ýëëàãîâàÿ êèñëîòà, íàðÿäó ñ ïóíèêàëèíîì, ÿâëÿåòñÿ
âñåãî ëèøü ìèíîðíûì êîìïîíåíòîì. Îáùåå êîëè÷åñòâî ïó-
íèêàëàãèíîâ (ñóììà ïóíèêàëàãèíà À+Â è ïóíèêàëèíà) è ýë-
ëàãîâîé êèñëîòû ñîñòàâëÿåò â ÂÝ îñòàòêà êîæóðû ãðàíàòà
7,6% è 0,2% íà ñóõîé âåñ, à ÑÝ - 7,0% è 0,4%, ñîîòâåòñòâåí-
íî. Îáùåå êîëè÷åñòâî ôåíîëüíûõ ñîåäèíåíèé (ÔÑ) â îáîèõ
ýêñòðàêòàõ ñîñòàâèëî âìåñòå 45,8% è 42,3%, êîíöåíòðàöèÿ
ýëëàãîâîé êèñëîòû 0,8% è 3,9%. Îáùåå êîëè÷åñòâî ÔÑ â
ñâåæåì ñîêå ãðàíàòà ñîñòàâëÿåò 2216 ìã/ë (95% ïóíèêàëàãè-
íîâ), à â ãðàíàòîâîì ñîêå, ïðèîáðåòåííîì â ìåñòíîì ìàãàçè-
íå 317 ìã/ë (70% ïóíèêàëàíèíîâ). Íàøè ðåçóëüòàòû îäíî-
çíà÷íî ñâèäåòåëüñòâóþò î òîì, ÷òî äëÿ îïðåäåëåíèÿ êà÷å-
ñòâà ãðàíàòîâûõ ïðîäóêòîâ, âêëþ÷àÿ ñóõèå ýêñòðàêòû è ñîêè,
ïðåæäå âñåãî, íåîáõîäèìî êà÷åñòâåííîå è êîëè÷åñòâåííîå
îïðåäåëåíèå ïóíèêàëàãèía A+B (îñíîâíûå êîìïîíåíòû), à
òàêæå ïóíèêàëèíà è ýëëàãîâîé êèñëîòû. Â íàñòîÿùåå âðåìÿ
ñòàíäàðò íà ãðàíàòîâûå ïðîäóêòû âêëþ÷àåò òîëüêî ýëëàãî-
âóþ êèñëîòó, ÷òî íå ñîîòâåòñòâóåò êà÷åñòâåííûì õàðàêòåðè-
ñòèêàì ãðàíàòîâûõ ïðîäóêòîâ ñ ó÷åòîì âåùåñòâ, îñîáåííî
ïîëåçíûõ äëÿ çäîðîâüÿ, à òàêæå îòêðûâàåò âîçìîæíîñòè äëÿ
ôàëüñèôèêàöèè êà÷åñòâà áèîëîãè÷åñêè-àêòèâíûõ ïðîäóêòîâ,
ïîëó÷åííûõ èç ãðàíàòà.

Ðåöåíçåíò: ä.ì.í., ïðîô. Í.À. Àíòåëàâà
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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 F2α (8-epi-PGF2α) 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-PGF2α and 11-dehydro-ÒÕÂ2 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-

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 dietary
antioxidant supplement Radical Fruits™ on plasma cho-
lesterol and urinary 8-epi-PGF2α 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 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 
 

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-PGF2α 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

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.

as percent of total energy intake
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Results and their discussion. The 4-week 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

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 280±23 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 195±23 to 169±21 mg/dL (net
reduction 26,2±4,3%, p<0,001) in the Radical Fruits™ group
and from 195±23 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-PGF2α
and 11-dehydro-TXB2 pg/mg in male volunteers with hypercholesteremia

Groups Cholesterol 
mg/dL LDL, mg/dL HDL, mg/dL 

8-epi-PGF2α 
pg/mg 

creatinine 

11-dehydro-
TXB2 pg/mg 

Baseline 280±23 195±23 49±1.6 450 ±170 1200 ±420 
Placebo, n=22 275±12 190±24 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-
PGF2α from 450±170 to 330±159 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

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 M1., Jimenez del Rio M2., Ramazanov A3., Kaly-
uzhin O4., Chkhikvishvili I.5
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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 F2α (8-epi-
PGF2α) 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 77,4±5,0 kg, average body mass index (BMI) of
22,2±2,7kg/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 195±23 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-PGF2α
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.

ÐÅÇÞÌÅ

ÝÔÔÅÊÒÈÂÍÎÑÒÜ  ÔÀÐÌÀÊÎËÎÃÈ×ÅÑÊÈ-ÀÊÒÈÂ-
ÍÎÃÎ  ÀÍÒÈÎÊÑÈÄÀÍÒÍÎÃÎ  ÔÈÒÎÏÐÅÏÀÐÀÒÀ
RADICAL  FRUITS™  Â  ËÅ×ÅÍÈÈ  ÃÈÏÅÐÕÎËÅÑÒÅ-
ÐÈÍÅÌÈÈ  Ó  ÌÓÆ×ÈÍ

Àáèäîâ Ì.Ò1., Ìèãåëü Õèìåíåñ äåëü Ðèî2, Ðàìàçàíîâ À.Ç.3,
Êàëþæèí Î.Â.4, ×õèêâèøâèëè È.Ä.5

1Èíñòèòóò èììóíîïàòîëîãèè, Öåíòð ñîâðåìåííîé ìåäè-
öèíû, ÐÀÍ, Ìîñêâà, Ðîññèÿ; 2Íàòóðàëüíûå Ïîëèôåíîëû, Ïî-
ëèòåõíè÷åñêèé èíäóñòðèàëüíûé èíñòèòóò, Ëàñ-Ïàëìàñ,
Êàíàðñêèå îñòðîâà, Èñïàíèÿ; 3Íüþ-éîðêñêèé ãîñóäàðñòâåí-
íûé óíèâåðñèòåò, Ìèäëåòàóí, Íüþ-Éîðê, ÑØÀ; 4Ìåäèöèí-
ñêàÿ Àêàäåìèÿ èì. È.Ì. Ñå÷åíîâà, Ìîñêâà, Ðîññèÿ; 5Èí-
ñòèòóò ìåäèöèíñêîé áèîòåõíîëîãèè, Òáèëèñè, Ãðóçèÿ

Öåëüþ íàñòîÿùåãî ïëàöåáî-êîíòðîëèðóåìîãî êëèíè÷åñêîãî
èññëåäîâàíèÿ ÿâèëîñü èçó÷åíèå âëèÿíèÿ íàòóðàëüíîãî àí-
òèîêñèäàíòíîãî ïðåïàðàòà Radical Fruits™ (“Garden of Life”,
ÑØÀ) íà ñîäåðæàíèå õîëåñòåðîëà, 8-ýïè-ïðîñòàãëàíäèíà F2α

(8-epi-PGF2α) è 11-äèãèäðîòðîìáîõàíà B2 (11-dehydro-
TXB2) ó íåêóðÿùèõ ìóæ÷èí-äîáðîâîëüöåâ, èìåþùèõ ïî-
âûøåííûé óðîâåíü õîëåñòåðèíà â êðîâè, íî íå ñòðàäàþùèõ
îæèðåíèåì è äèàáåòîì.

Â 4-íåäåëüíîì êëèíè÷åñêîì èñïûòàíèè ó÷àñòâîâàëè 44 äîá-
ðîâîëüöåâ ìóæñêîãî ïîëà, íåêóðÿùèõ, íå èìåþùèõ ïðèçíà-
êîâ ñàõàðíîãî äèàáåòà, ñðåäíèé âîçðàñò - 40±12 ëåò, âåñ òåëà
- 81±7 êã, ñðåäíèé óðîâåíü õîëåñòåðèíà - 280±22 ìã/äë.

Ïðåïàðàò Radical Fruits™ áûë âûáðàí äëÿ êëèíè÷åñêèõ èñ-
ñëåäîâàíèé ïîñëå ïðåäâàðèòåëüíûõ àíàëèçîâ 12-è ðàçëè÷-
íûõ àíàëîãè÷íûõ àíòèîêñèäàíòíûõ ïðåïàðàòîâ, ïðîèçâåäåí-
íûõ â ÑØÀ. Radical Fruits™ ñîäåðæèò âûñîêîêîíöåíòðèðî-
âàííûå ýêñòðàêòû èç ãðàíàòà, ñëèâû, ÿáëîê, áåëîé Êàâêàç-
ñêîé ÷åðåøíè, âèíîãðàäà, êëóáíèêè, ÷åðíèêè è ìàëèíû.

Äîáðîâîëüöû áûëè ðàçäåëåíû íà 2 ãðóïïû ïî 22 ÷åëîâåêà â
êàæäîé. Ïàöèåíòû â ýêñïåðèìåíòàëüíîé ãðóïïå (n=22) ïîëó÷à-
ëè 900 ìã Radical Fruits™ 3 ðàçà â äåíü, à ïàöèåíòû êîíòðîëüíîé
ãðóïïû (n=22) ïîëó÷àëè òàáëåòêè ñ ïëàöåáî. Ïðèåì ïèùè, àíà-
ëèçû âåñà òåëà, îáðàçöû êðîâè è ìî÷è áðàëè â íà÷àëå è êàæäóþ
íåäåëþ â òå÷åíèå 4-õ íåäåëü êëèíè÷åñêèõ èññëåäîâàíèé.

Ðåçóëüòàòû íàñòîÿùèõ êëèíè÷åñêèõ èñïûòàíèé ïîêàçàëè, ÷òî
ó äîáðîâîëüöåâ â Radical Fruits™ ãðóïïå ñîäåðæàíèå õîëå-
ñòåðèíà êðîâè ïîíèçèëîñü ñ 280±23 ìã/äë äî 250±11 ìã/äë,
(p<0,001). Ñîäåðæàíèå õîëåñòåðèíà â ïëàöåáî ãðóïïå îñòà-
âàëîñü áåç ñóùåñòâåííûõ èçìåíåíèé. Ïîêàçàòåëè ëèïîïðî-
òåèäîâ íèçêîé ïëîòíîñòè (LDL) ïîíèçèëèñü ñ195±23 äî
169±21 ìã/äë (p<0,001) â Radical Fruits™ ãðóïïå, â òî âðå-
ìÿ êàê â ïëàöåáî ãðóïïå íå íàáëþäàëèñü ñóùåñòâåííûå èç-
ìåíåíèÿ â êîëè÷åñòâå LDL. Ñîäåðæàíèå ëèïîïðîòåèäîâ âû-
ñîêîé ïëîòíîñòè (HDL) óâåëè÷èëîñü íà 3,2±0,6% â Radical
Fruits™ ãðóïïå (p<0,001). Radical Fruits™ ñíèçèë óðîâåíü
8-ýïè-PGF2α ñ 450±170ïã äî 330±159ïã/ìã êðåàòèíèíà
(p<0,001), à òàêæå óðîâåíü 11-äèãèäðî-TXB2 ñ 1,200±420
äî 790±320 ïã/ìã êðåàòèíèíà (p<0,001), â òî âðåìÿ êàê êà÷å-
ñòâåííûõ è êîëè÷åñòâåííûõ èçìåíåíèé äàííûõ áèîõèìè÷åñ-
êèõ ïàðàìåòðîâ â ïëàöåáî ãðóïïå íå íàáëþäàëîñü.

Òàêèì îáðàçîì, â ïëàöåáî-êîíòðîëèðóåìîì ðàíäîìèçèðî-
âàííîì êëèíè÷åñêîì èññëåäîâàíèè ïîêàçàíî, ÷òî 4-íåäåëü-
íûé ïðèåì àíòèîêñèäàíòíîãî ïðåïàðàòà Radical Fruits™ çíà-
÷èòåëüíî ñíèæàåò óðîâåíü õîëåñòåðèíà è LDL â ñûâîðîòêå
êðîâè, à òàêæå ìàðêåðíûõ îêèñëèòåëüíûõ ìåòàáîëèòîâ -
8-ýïèïðîñòàãëàíäèíà F2α è 11-äåãèäðîòðîìáîêñàíà B2 â
ìî÷å. Ðåçóëüòàòû íàñòîÿùèõ êëèíè÷åñêèõ èññëåäîâàíèé ñâè-
äåòåëüñòâóþò î ñïîñîáíîñòè âûñîêîêîíöåíòðèðîâàííûõ àí-
òèîêñèäàíòíûõ ïðåïàðàòîâ, òàêèõ êàê Radical Fruit™, ïîâû-
øàòü ñîäåðæàíèå HDL, à òàêæå ñíèæàòü óðîâåíü LDL. Êðî-
ìå òîãî, Radical Fruit™ ÿâëÿåòñÿ ôóíêöèîíàëüíûì àíòèîê-
ñèäàíòíûì ïðåïàðàòîì in vivo, î ÷åì óáåäèòåëüíî ñâèäåòåëü-
ñòâóþò äàííûå î åãî âëèÿíèè íà ñíèæåíèå ñîäåðæàíèÿ òàêèõ
îêèñëèòåëüíûõ ìåòàáîëèòîâ, êàê èçîïðîñòàíû è òðîìáîêñà-
íû â ìî÷å. Radical Fruits™, ñîäåðæàùèé âûñîêîêîíöåíòðè-
ðîâàííûå íàòóðàëüíûå ïîëèôåíîëüíûå ñîåäèíåíèÿ, ïðåä-
ñòàâëÿåò ñîáîé ôàðìàêîëîãè÷åñêè ýôôåêòèâíûé àíòèîêñè-
äàíòíûé è õîëåñòåðîëñíèæàþùèé ïðîòèâîâîñïàëèòåëüíûé
ôèòîïðåïàðàò.

Ðåöåíçåíò: ä.ì.í., ïðîô. Í.À. Àíòåëàâà
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Â ñîâðåìåííîì àðñåíàëå ëåêàðñòâåííûõ ñðåäñòâ øè-
ðîêî ïðåäñòàâëåíû ïðåïàðàòû, ïîëó÷åííûå èç ðàñòè-
òåëüíîãî ñûðüÿ. Â íàñòîÿùåå âðåìÿ äëÿ ëå÷åíèÿ ðàí,
îæîãîâ, çàáîëåâàíèé êîæè ðàçëè÷íîé ýòèîëîãèè èñïîëü-
çóþò ïðåïàðàòû, ñîäåðæàùèå êîìïëåêñ áèîëîãè÷åñêè
àêòèâíûõ âåùåñòâ ðàñòåíèé: îáëåïèõîâîå ìàñëî, ìàñëî
øèïîâíèêà, òûêâåîë, ëüíÿíîå ìàñëî èëè êîìïîçèöèè
æèðîðàñòâîðèìûõ âèòàìèíîâ, íàïðèìåð, À è Å [1-3].

Â Êóòàèññêîì ãîñóäàðñòâåííîì óíèâåðñèòåòå èì. À. Öåðå-
òåëè íà êàôåäðå îðãàíè÷åñêîé õèìèè è õèìè÷åñêîé òåõíî-
ëîãèè ïóòåì ýêñòðàãèðîâàíèÿ ïîëó÷åíî ýêñòðàêöèîííîå
ìàñëî ÷àéíîãî ëèñòà (ÝÌ ×Ë), ïðàêòè÷åñêèå ðåçóëüòàòû
ôàðìàêîëîãè÷åñêèõ èñïûòàíèé ðàíîçàæèâëÿþùåé àêòèâ-
íîñòè êîòîðîãî ïîñëóæèëè îñíîâàíèåì äàííîé ñòàòüè.

Öåëüþ èññëåäîâàíèÿ ÿâèëàñü îöåíêà ðàíîçàæèâëÿþùåé
àêòèâíîñòè ýêñòðàêöèîííîãî ìàñëà ÷àéíîãî ëèñòà.

Â êà÷åñòâå ëåêàðñòâåííîãî ñðåäñòâà èñïîëüçîâàëè 5%
ìàñëÿíûé ðàñòâîð (â ïîäñîëíå÷íîì ìàñëå) ëèïèäíîãî
êîìïëåêñà ÷àéíîãî ëèñòà, âûäåëåííîãî ñ ïîìîùüþ õëî-
ðèñòîãî ýòèëåíà [4]. Ñóáñòàíöèÿ èññëåäîâàíà â èíñòè-
òóòå ïèòàíèÿ ÀÌÍ ÐÔ.

Ìàòåðèàë è ìåòîäû. Ôàðìàêîòåðàïåâòè÷åñêîå äåéñòâèå
ïðåïàðàòà ÝÌ ×Ë èçó÷àëè â ñåðèÿõ îïûòîâ íà ìîäåëÿõ
ëèíåéíîé è ïëîñêîñòíîé ðàí, òåðìè÷åñêîãî è õèìè÷åñ-
êîãî îæîãîâ êîæè áåëûõ êðûñ. Â êà÷åñòâå ïðåïàðàòà
ñðàâíåíèÿ èñïîëüçîâàëè àåêîë â ñðàâíèìûõ äîçàõ, óò-
âåðæäåííûé ôàðìàêîëîãè÷åñêèì êîìèòåòîì Ãðóçèè
18.05.1989 ã. çà ðåãèñòðàöèîííûì íîìåðîì 87/295/3.
Àåêîë ïî äåéñòâèþ áëèçîê ê îáëåïèõîâîìó ìàñëó. Äëÿ
îöåíêè ðàíîçàæèâëÿþùåé àêòèâíîñòè èñïîëüçîâàëè
ìåòîäû òåíçèîìåòðèè, ïëàíèìåòðèè, ìèêðîñêîïè÷åñ-
êèé àíàëèç ðàíåâûõ áèîïòàòîâ.

Âëèÿíèå ïðåïàðàòà ÝÌ ×Ë íà ïðî÷íîñòü ðàíåâîãî ðóá-
öà èçó÷àëè íà áåñïîðîäíûõ áåëûõ êðûñàõ-ñàìöàõ ìàñ-
ñîé 120-140 ã. Äëÿ òåíçèîìåòðèè áûë ïðèñïîñîáëåí ïðè-
áîð äëÿ îïðåäåëåíèÿ ìîäóëÿ ýëàñòè÷íîñòè ðåçèíû
ÂÍ-5307 ïî ìåòîäèêå, èçëîæåííîé â ðàáîòå [5].

Äëÿ ãèñòîëîãè÷åñêîãî èçó÷åíèÿ èññëåäîâàëèñü áèîïòà-
òû êðàÿ ðàíû íà 3-è, 5-ûå, 7-ûå ñóòêè. Ïðèãîòîâëåííûå
ñðåçû îêðàøèâàëè ãåìàòîêñèëèí – ýîçèíîì è ïèêðî-
ôóêñèíîì ïî Âàí Ãèçîíó. Ïðåïàðàòû èññëåäîâàëè ìå-
òîäîì ñâåòîâîé ìèêðîñêîïèè.

Ïëîñêîñòíûå êîæíûå ðàíû êðûñàì íàíîñèëè íà ïðåä-
âàðèòåëüíî äåïèëèðîâàííûå ó÷àñòêè êîæè íà ñïèíå.

Ðàíîçàæèâëÿþùåå äåéñòâèå ïðåïàðàòà ÝÌ ×Ë ïðè õè-
ìè÷åñêîì îæîãå êîæè èññëåäîâàëè íà áåëûõ êðûñàõ
ìàññîé 120-140 ã. Õèìè÷åñêèé îæîã âûçûâàëè ïîäêîæ-
íûì ââåäåíèåì 0,5 ìë 9% óêñóñíîé êèñëîòû ïîä ãåê-
ñåíàëîâûì íàðêîçîì. Ïëàíèìåòðèþ è ìèêðîñêîïè-
÷åñêèé àíàëèç ðàí ïðîâîäèëè íà 7-ûå, 14-ûå, 21-ûå
ñóòêè íàáëþäåíèÿ.

Òåðìè÷åñêèé îæîã ó áåëûõ êðûñ âûçûâàëè êîíòàêòíûì
âûñîêîòåìïåðàòóðíûì ñïîñîáîì ñ ïîìîùüþ ñïåöè-
àëüíîãî ïðèáîðà [6] ïîä ãåêñåíàëîâûì íàðêîçîì. Ïëà-
íèìåòðèþ è ìèêðîñêîïè÷åñêèé àíàëèç ðàí ïðîâîäèëè
íà 7-ûå, 14-ûå, 21-ûå ñóòêè ñ íà÷àëà îïûòîâ.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Ðåçóëüòàòû èññëåäîâà-
íèÿ ïðåäñòàâëåíû â òàáëèöàõ 1–7.

Â ðåçóëüòàòå òåíçèîìåòðè÷åñêèõ èññëåäîâàíèé óñ-
òàíîâëåíî, ÷òî ïðèìåíåíèå ïðåïàðàòà ÝÌ ×Ë ñïî-
ñîáñòâóåò îáðàçîâàíèþ áîëåå ïðî÷íûõ ðóáöîâ (òàá-
ëèöà 1).

Íàó÷íàÿ ïóáëèêàöèÿ

ÐÀÍÎÇÀÆÈÂËßÞÙÀß ÀÊÒÈÂÍÎÑÒÜ
ÝÊÑÒÐÀÊÖÈÎÍÍÎÃÎ ÌÀÑËÀ ×ÀÉÍÎÃÎ ËÈÑÒÀ

Õâåäåëèäçå Â.Ã., Áóöõðèêèäçå Á.À., Ãîðäåëàäçå Ä.Äæ., Íèãóðèàíè Í.Ã., Áàðàòàøâèëè Í.À.

Êóòàèññêèé ãîñóäàðñòâåííûé óíèâåðñèòåò èì. À. Öåðåòåëè; Êóòàèññêèé íàó÷íûé öåíòð ÀÍ Ãðóçèè

Òàáëèöà 1. Ïîêàçàòåëè òåíçèîìåòðèè ëèíåéíûõ ðàí ó áåëûõ êðûñ
íà ôîíå ïðèìåíåíèÿ ïðåïàðàòà ÝÌ ×Ë (ã); ÷èñëî æèâîòíûõ ï=10

Ñðîê Ïðåпàðàò ÝÌ ×Ë Àåêîë Ïëàöåáî Êîíòðîëü 
8 ñóòîê 306,8±11,6 233,0±9,3 189,4±9,7 146,0±5,2 

p< 0,001 0,001 0,05 – 
 

Ãèñòîëîãè÷åñêîå èçó÷åíèå ðàíåâîãî äåôåêòà ó
êðûñ íà ôîíå ââåäåíèÿ ïðåïàðàòà ÝÌ ×Ë ïîêàçà-
ëî, ÷òî ôîðìèðîâàíèå çðåëîé ãðàíóëÿöèîííîé òêà-

íè ïðîèñõîäèò â áîëåå ðàííèå ñðîêè, ÷åì ïðè èñ-
ïîëüçîâàíèè àåêîëà, ïëàöåáî è ó æèâîòíûõ êîíò-
ðîëüíîé ãðóïïû.
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Òàêèì îáðàçîì, íà ìîäåëè ëèíåéíîé ðàíû âûÿâëåíî
ñòèìóëèðóþùåå âëèÿíèå ïðåïàðàòà ÝÌ ×Ë íà çàæèâ-
ëåíèå ðàíåâîãî ïîâðåæäåíèÿ êîæè, î ÷åì ñâèäåòåëü-
ñòâóþò äàííûå òåíçèîìåòðèè è ãèñòîëîãè÷åñêîãî èçó-
÷åíèÿ êîæè. Ïðèìåíåíèå ïðåïàðàòà ñïîñîáñòâîâàëî
áîëåå áûñòðîìó çàæèâëåíèþ ðàí.

Àíàëèç ïàòîãèñòîëîãè÷åñêèõ èçìåíåíèé íà ìîäåëè
ïëîñêîñòíîé êîæíî-ìûøå÷íîé ðàíû ó æèâîòíûõ èñ-

ñëåäóåìûõ ãðóïï ïîçâîëÿåò ñóäèòü î òîì, ÷òî âî âñåõ
ñëó÷àÿõ çàæèâëåíèå äåôåêòà êîæè ïðîèñõîäèò ïîñðåä-
ñòâîì âòîðè÷íîãî íàòÿæåíèÿ ñ îáðàçîâàíèåì ðóáöà.
Ïðè ïðèìåíåíèè ïðåïàðàòà ÝÌ ×Ë (òàáëèöû 2 è 3) ó
æèâîòíûõ ðàíüøå ïî ñðàâíåíèþ ñ êîíòðîëåì è æèâîò-
íûìè, êîòîðûì íàçíà÷àëè àåêîë, ïðîèñõîäèò ôîðìè-
ðîâàíèå çðåëîé ãðàíóëÿöèîííîé òêàíè è ïðåâðàùåíèå
å¸ â ðóáöîâóþ òêàíü, à òàêæå áûñòðåå èä¸ò ïðîöåññ ýïè-
òåëèçàöèè ðàíåâîé ïîâåðõíîñòè.

Òàáëèöà 2. Äèíàìèêà óìåíüøåíèÿ ïëîùàäè (ñì2) ðàí ïî ñðîêàì
ó áåëûõ êðûñ íà ôîíå ïðèìåíåíèÿ ïðåïàðàòà ÝÌ ×Ë, n=8

Ïðåпàðàòû 3-è ñóòêè 7-ûå ñóòêè 14-ûå ñóòêè 21-ûå ñóòêè 
1,06±0,2 0,3±0,04 ïëàöåáî 4,18±0,25 2,32±0,17 

p<0,05 
0,99±0,09 0,19±0,03 àåêîë 3,92±0,10 2,29±0,13 

p<0,05 
0,59±0,07 0,03±0,02 ïðåïàðàò ÝÌ ×Ë 4,04±0,25 2,04±0,13 

p<0,001 
êîíòðîëü 3,74±0,22 2,31±0,27 1,29±0,16 0,53±0,13 
 

Òàáëèöà 3. Ñóòî÷íîå óìåíüøåíèå ïëîùàäè (ñì2) ðàí êîæè ó áåëûõ êðûñ (%)
íà ôîíå èñïîëüçîâàíèÿ ïðåïàðàòà ÝÌ ×Ë, n=8

Ïðåпàðàòû 1-7-ûå ñóòêè 7-14-ûå ñóòêè 14-21-ûå ñóòêè 
ïëàöåáî 11,12 7,76 10,24 
àåêîë 10,24 8,11 11,54 
ïðåïàðàò ÝÌ ×Ë 12,38 10,15 14,16 
êîíòðîëü 9,56 6,93 8,42 
 

Ïðèìåíåíèå ïðåïàðàòà ÝÌ ×Ë ïðè õèìè÷åñêîì îæîãå
êîæè ñïîñîáñòâîâàëî áûñòðîìó çàæèâëåíèþ ðàí ïî
ñðàâíåíèþ ñ êîíòðîëåì è èñïîëüçîâàíèåì àåêîëà (òàá-
ëèöû 4 è 5). Ïðîèñõîäèëî áîëåå ðàíåå î÷èùåíèå ðàí îò
íåêðîòè÷åñêèõ ìàññ, èíòåíñèâíàÿ ýïèòåëèçàöèÿ è îá-
ðàçîâàíèå ðóáöåâîé òêàíè.

Ïðèìåíåíèå ïðåïàðàòà ÝÌ ×Ë ïðè òåðìè÷åñêîì îæî-
ãå êîæè ó áåëûõ êðûñ ñïîñîáñòâîâàëî áûñòðîìó çàæèâ-
ëåíèþ ðàí (òàáëèöû 6 è 7). Ïðåïàðàò ïî ñðàâíåíèþ ñ
êîíòðîëåì è àåêîëîì áûñòðåå î÷èùàë ðàíó îò íåêðîòè-
÷åñêèõ ìàññ, óñêîðÿë ðàçâèòèå ãðàíóëÿöèîííîé òêàíè è
ýïèòåëèçàöèþ ðàí.

Òàáëèöà 4. Äèíàìèêà óìåíüøåíèÿ ïëîùàäè (ñì2) ðàí ïðè õèìè÷åñêîì
îæîãå íà ôîíå ïðèìåíåíèÿ ïðåïàðàòà ÝÌ ×Ë, n=8

. Ïðåпàðàòû 7-ûå ñóòêè 14-ûå ñóòêè 21 ñóò. 
2,20±0,13 0,80±0,02 0,40±0,04 ïëàöåáî 

p<0,05 
2,10±0,14 0,66±0,04 0,29±0,03 àåêîë 

p<0,05 
1,52±0,09 0,34±0,03 0,07±0,02 ÝÌ ×Ë 

p<0,001 
êîíòðîëü 2,26±0,11 0,90±0,04 0,53±0,03 
 

Òàáëèöà 5. Ñóòî÷íîå óìåíüøåíèå ïëîùàäè (ñì2) ðàí ïðè õèìè÷åñêîì
îæîãå íà ôîíå ïðèìåíåíèÿ ïðåïàðàòà ÝÌ ×Ë (%); n=8

. пðåпàðàòû 7-14-ûå ñóòêè 14-21-ûå ñóòêè 
ïëàöåáî 9,09 7,14 
àåêîë 9,80 8,01 
ïðåïàðàò ÝÌ ×Ë 11,09 11,34 
êîíòðîëü 8,60 5,90 
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Òàêèì îáðàçîì, íà îñíîâàíèè ïðîâåäåííîãî èññëåäîâà-
íèÿ ñëåäóåò çàêëþ÷èòü, ÷òî ôàðìàêîëîãè÷åñêîå ñðåäñòâî
ÝÌ ×Ë îáëàäàåò âûðàæåííîé ðàíîçàæèâëÿþùåé àêòèâ-
íîñòüþ ïðè ðàçëè÷íûõ ýêñïåðèìåíòàëüíûõ ìîäåëÿõ âîñ-
ïðîèçâåäåíèÿ ðàí, ïðè÷åì ýòà àêòèâíîñòü âûøå, ÷åì ó
ïðåïàðàòîâ, óæå ïðèìåíÿåìûõ â êëèíèêå.

Íà îñíîâàíèè âûøåèçëîæåííîãî ðåêîìåíäóåì ïðîâå-
äåíèå äîêëèíè÷åñêèõ ôàðìàêîëîãè÷åñêèõ èññëåäîâàíèé
ïî óñòàíîâëåíèþ áåçîïàñíîñòè ïðåïàðàòà.
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Òàáëèöà 6. Äèíàìèêà óìåíüøåíèÿ ïëîùàäè (ñì2) ðàí ïðè òåðìè÷åñêîì
îæîãå íà ôîíå ïðèìåíåíèÿ ïðåïàðàòà ÝÌ ×Ë, n=8

Ïðåпàðàòû 7-ûå ñóòêè 14-ûå ñóòêè 21 ñóò. 

5,06±0,13 2,90±0,05 1,77±0,05 
ïëàöåáî p<0,05 

4,99±0,09 2,66±0,07 1,40±0,04 
àåêîë p<0,001 

4,70±0,09 2,15±0,05 0,88±0,03 
ïðåïàðàò ÝÌ ×Ë p<0,001 

êîíòðîëü 5,72±0,13 3,12±0,11 2,08±0,07 

 
Òàáëèöà 7. Ñóòî÷íîå óìåíüøåíèå ïëîùàäè (ñì2) ðàí ïðè òåðìè÷åñêîì

îæîãå íà ôîíå ïðèìåíåíèÿ ÝÌ ×Ë (%); n=8
пðåпàðàòû 7-14-ûå ñóòêè 14-21-ûå ñóòêè 

ïëàöåáî 6,09 5,56 
àåêîë 6,67 6,76 
ïðåïàðàò ÝÌ ×Ë 7,75 8, 43 
êîíòðîëü 6,49 4,76 
 

SUMMARY

HEALING ACTIVITY 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

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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Â Êóòàèññêîì ãîñóäàðñòâåííîì óíèâåðñèòåòå èì. À. Öåðåòåëè
íà êàôåäðå îðãàíè÷åñêîé õèìèè è õèìè÷åñêîé òåõíîëîãèè ïóòåì
ýêñòðàãèðîâàíèÿ ïîëó÷åíî ìàñëî ÷àéíîãî ëèñòà (ÝÌ ×Ë).

Ôàðìàêîòåðàïåâòè÷åñêîå äåéñòâèå ïðåïàðàòà ÝÌ ×Ë èçó÷à-
ëè â ñåðèÿõ îïûòîâ íà ìîäåëÿõ ëèíåéíîé è ïëîñêîñòíîé ðàí,
òåðìè÷åñêîãî è õèìè÷åñêîãî îæîãîâ êîæè ó áåëûõ êðûñ. Â
êà÷åñòâå ïðåïàðàòà ñðàâíåíèÿ èñïîëüçîâàëè àåêîë â ñðàâíè-
ìûõ äîçàõ, óòâåðæäåííûé ôàðìàêîëîãè÷åñêèì êîìèòåòîì
Ãðóçèè 18.05.1989 ã. çà ðåãèñòðàöèîííûì íîìåðîì 87/295/3.

Âëèÿíèå ïðåïàðàòà ÝÌ ×Ë íà ïðî÷íîñòü ðàíåâîãî ðóáöà
èçó÷àëè íà áåñïîðîäíûõ áåëûõ êðûñàõ-ñàìöàõ ìàññîé
120-140 ã. Äëÿ òåíçèîìåòðèè áûë ïðèñïîñîáëåí ïðèáîð äëÿ
îïðåäåëåíèÿ ìîäóëÿ ýëàñòè÷íîñòè ðåçèíû ÂÍ–5307, ïî ìå-
òîäèêå, èçëîæåííîé â ñòàòüå.

Äëÿ ãèñòîëîãè÷åñêîãî èçó÷åíèÿ èññëåäîâàëèñü áèîïòàòû
êðàÿ ðàíû íà 3-è, 5-ûå, 7-ûå ñóòêè. Ïðèãîòîâëåííûå ñðåçû
îêðàøèâàëè ãåìàòîêñèëèí – ýîçèíîì è ïèêðîôóêñèíîì ïî
Âàí Ãèçîíó. Ïðåïàðàòû èññëåäîâàëè ìåòîäîì ñâåòîâîé ìèê-

ðîñêîïèè.

Ïëîñêîñòíûå êîæíûå ðàíû êðûñàì íàíîñèëè íà ïðåäâàðè-
òåëüíî äåïèëèðîâàííûå ó÷àñòêè êîæè íà ñïèíå.

Ðàíîçàæèâëÿþùåå äåéñòâèå ïðåïàðàòà ÝÌ ×Ë ïðè õèìè÷åñ-
êîì îæîãå êîæè èññëåäîâàëè íà áåëûõ êðûñàõ ìàññîé 120-
140 ã. Ïðè ýòîì õèìè÷åñêèé îæîã âûçûâàëè ïîäêîæíûì ââå-
äåíèåì 0,5 ìë 9% óêñóñíîé êèñëîòû ïîä ãåêñåíàëîâûì íàð-
êîçîì. Ïëàíèìåòðèþ è ìèêðîñêîïè÷åñêèé àíàëèç ðàí ïðîâî-
äèëè íà 7-ûå, 14-ûå, 21-ûå ñóòêè íàáëþäåíèÿ.

Òàêèì îáðàçîì, íà ìîäåëè ëèíåéíîé ðàíû âûÿâëåíî ñòè-
ìóëèðóþùåå âëèÿíèå ïðåïàðàòà ÝÌ ×Ë íà çàæèâëåíèå
ðàíåâîãî ïîâðåæäåíèÿ êîæè, î ÷åì ñâèäåòåëüñòâóþò äàí-
íûå òåíçèîìåòðèè è ãèñòîëîãè÷åñêîãî èçó÷åíèÿ êîæè.
Ïðèìåíåíèå ïðåïàðàòà ñïîñîáñòâîâàëî áûñòðåéøåìó çà-
æèâëåíèþ ðàí.

Ðåöåíçåíò:  ä.ì.í., ïðîô. Í.À. Àíòåëàâà

Íàó÷íàÿ ïóáëèêàöèÿ

ÂËÈßÍÈÅ ÓËÜÒÐÀÊÀÈÍÀ ÍÀ ÓÐÎÂÅÍÜ ÌÅÑÒÍÎÃÎ ÊÐÎÂÎÒÎÊÀ Â ÄÅÑÍÅ È
ÝËÅÊÒÐÈ×ÅÑÊÓÞ ÀÊÒÈÂÍÎÑÒÜ ÃÎËÎÂÍÎÃÎ ÌÎÇÃÀ Â ÝÊÑÏÅÐÈÌÅÍÒÅ

Öèëîñàíè Í.À1., Ìèòàãâàðèÿ Í.Ï2., Äåâäàðèàíè Ì.Ã2., Áèëàíèøâèëè È.Ã2., Íàíîáàøâèëè Ç.È2.

1Óíèâåðñèòåò èì. Ã. Ðîáàêèäçå, êàôåäðà òåðàïåâòè÷åñêîé ñòîìàòîëîãèè;
2Èíñòèòóò ôèçèîëîãèè èì. È.Ñ. Áåðèòàøâèëè

Èñïîëüçîâàíèå ëîêàëüíûõ àíåñòåòèêîâ íåðåäêî ñîïðî-
âîæäàåòñÿ íåâðîëîãè÷åñêèìè îñëîæíåíèÿìè, âûçâàí-
íûìè òîêñè÷íîñòüþ àíåñòåòèêîâ [4,5]. Ñ ýòîé òî÷êè çðå-
íèÿ âñå ëîêàëüíûå àíåñòåòèêè äîëæíû áûòü îöåíåíû ñ
ó÷åòîì ïîòåíöèàëüíî âîçìîæíûõ îñëîæíåíèé, â òîì
÷èñëå, íåâðîëîãè÷åñêèõ. Ñîãëàñíî ñòàòèñòè÷åñêèì äàí-
íûì, ïåðìàíåíòíûå íàðóøåíèÿ íåâðîëîãè÷åñêîãî õà-
ðàêòåðà âñòðå÷àþòñÿ êðàéíå ðåäêî, ïðèìåðíî, â 0,05%
ñëó÷àåâ, îäíàêî, ïðåõîäÿùèå íàðóøåíèÿ äîñòèãàþò
0,8%. Ñ íàèáîëüøåé ÷àñòîòîé ñèñòåìíàÿ èíòîêñèêàöèÿ
àññîöèèðóåòñÿ ñ ïåðèôåðè÷åñêîé íåðâíîé áëîêàäîé [3].

Äåéñòâèå ëîêàëüíîãî àíåñòåòèêà íà íåðâíóþ êëåòêó çàê-
ëþ÷àåòñÿ â áëîêèðîâàíèè òðàíñïîðòà ýëåêòðè÷åñêèõ
èìïóëüñîâ ÷åðåç êëåòî÷íóþ ìåìáðàíó [6,8]. Â ìåäè-
öèíñêîé ïðàêòèêå èñïîëüçóþòñÿ ëîêàëüíûå àíåñòåòè-
êè, ïðèíàäëåæàùèå ê ñëîæíûì ýôèðàì (êîêàèí, áåíçî-
êàèí, ïðîêàèí, òåòðàêàèí, õëîðîïðîêàèí) èëè àìèäàì
(ëèäîêàèí, ìåïèâàêàèí, áóïèâàêàèí, ýòèäîêàèí, ïðèëî-
êàèí, àðòèêàèí). Â äåíòàëüíîé ïðàêòèêå, êàê ïðàâèëî,
èñïîëüçóþòñÿ àìèäíûå àíåñòåòèêè, êîòîðûå î÷åíü ýô-
ôåêòèâíû äëÿ èíòðàîðàëüíîé àíåñòåçèè è îáëàäàþò íàè-
ìåíüøèì ðèñêîì ðàçâèòèÿ àëëåðãè÷åñêèõ ðåàêöèé [10].
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Ïîáî÷íûå ýôôåêòû ìîãóò ðàçâèòüñÿ êàê ïðè ëîêàëü-
íûõ, òàê è ïðè ñèñòåìíûõ ðåàêöèÿõ. Ëîêàëüíûå ðåàê-
öèè ðàçâèâàþòñÿ ïðè ïðîëîíãèðîâàííîé àíåñòåçèè è
ïàðåñòåçèè, à ñèñòåìíàÿ ðåàêöèÿ - ïðè îøèáî÷íîì
âíóòðèñîñóäèñòîì ââåäåíèè ëîêàëüíîãî àíåñòåòèêà. Â
ñëó÷àÿõ, êîãäà ðàñòâîð àíåñòåòèêà ñîäåðæèò âàçîêîíñ-
òðèêòîð, òî ïîâòîðíûå èíúåêöèè âåäóò ê óìåíüøåíèþ
êðîâîñíàáæåíèÿ è ðàçâèòèþ ãèïîêñè÷åñêèõ ñîñòîÿíèé;
îäíàêî, äîáàâëåíèå âàçîêîíñòðèêòîðà â ðàñòâîð ìåñò-
íîãî àíåñòåòèêà, êîòîðûé ÿâëÿåòñÿ âàçîäèëÿòàòîðîì, ïî-
çâîëÿåò óìåíüøèòü åãî äîçó è, ñîîòâåòñòâåííî, ïîíè-
æàåò ñèñòåìíóþ òîêñè÷íîñòü.

Íåñìîòðÿ íà îáøèðíóþ ïðàêòèêó èñïîëüçîâàíèÿ ëî-
êàëüíûõ àíåñòåòèêîâ, â ñïåöèàëüíîé ëèòåðàòóðå èìååò-
ñÿ ëèøü ñêóäíàÿ èíôîðìàöèÿ êàñàòåëüíî èõ ýôôåêòà íà
ìåñòíóþ ãåìîäèíàìèêó è öåíòðàëüíóþ íåðâíóþ ñèñ-
òåìó â ñëó÷àå åãî ïîïàäàíèÿ â ñèñòåìó ìîçãîâîãî êðî-
âîîáðàùåíèÿ [7,9].

Ó÷èòûâàÿ âûøåèçëîæåííîå, öåëüþ íàñòîÿùåãî èññëå-
äîâàíèÿ ÿâèëîñü èçó÷åíèå ýôôåêòà îäíîãî èç íàèáîëåå
øèðîêî èñïîëüçóåìûõ ëîêàëüíûõ àíåñòåòèêîâ – àðòè-
êàèíà â êîìáèíàöèè ñ àäðåíàëèíîì íà ìåñòíûé êðîâî-
òîê â ïàðîäîíòàëüíîé òêàíè ïðè ìåñòíîé èíúåêöèè è
ýëåêòðè÷åñêîé àêòèâíîñòè ãîëîâíîãî ìîçãà ïðè åãî ñè-
ñòåìíîé èíúåêöèè.

Ìàòåðèàë è ìåòîäû. Îïûòû ïðîâîäèëèñü íà äâóõ ãðóï-
ïàõ áåëûõ áåñïîðîäíûõ êðûñàõ-ñàìöàõ. Â I ãðóïïå (6

æèâîòíûõ, ìàññîé 200-250 ãð.) â óñëîâèÿõ ëåãêîãî õëîðàë-
ãèäðàòíîãî íàðêîçà (0,4 ã/êã) èçó÷àëè èçìåíåíèÿ ìåñòíî-
ãî êðîâîòîêà â äåñíå íèæíåé ÷åëþñòè ïîñëå ââåäåíèÿ
0,03-0,04 ìë (7 ìã/êã) óëüòðàêàèíà ÄÑ-ôîðòå (“Àâåíòèñ
Ôàðìà”, Ãåðìàíèÿ) â ïðàâóþ ñòîðîíó ÷åëþñòè è ôèçèî-
ëîãè÷åñêîãî ðàñòâîðà â ëåâóþ ñòîðîíó ÷åëþñòè.

Ìåòîäèêà èçìåðåíèÿ ìåñòíîãî êðîâîòîêà â äåñíå ïî-
ñðåäñòâîì êëèðåíñà âîäîðîäà îïèñàíà íàìè ðàíåå [1].

Ñèñòåìíîå àðòåðèàëüíîå äàâëåíèå ìåðèëè áåñêðîâíûì
ìåòîäîì, äèñêðåòíî ÷åðåç êàæäûå ïÿòü ìèíóò. Íà õâîñ-
òå æèâîòíîãî ïîìåùàëè ìàíæåò ìàëîãî ðàçìåðà, êîòî-
ðûé ïåðìàíåíòíî ïîäîãðåâàëñÿ äî 370Ñ. Äàííûå îòñ÷è-
òûâàëèñü ïîñðåäñòâîì îñöèëëîãðàôà. Èçìåðÿëè óðîâ-
íè ñèñòîëè÷åñêîãî è äèàñòîëè÷åñêîãî äàâëåíèÿ è çàòåì
âûñ÷èòûâàëè ñðåäíèå çíà÷åíèÿ.

Êðûñàì II ãðóïïû (6 æèâîòíûõ, ìàññîé 200-250 ãð.) ñ õðî-
íè÷åñêè èìïëàíòèðîâàííûìè áèïîëÿðíûìè ýëåêòðîäà-
ìè â íîâîé êîðå è äîðñàëüíîì ãèïïîêàìïå íà 5-ûé äåíü
ïîñëå õèðóðãè÷åñêîãî âìåøàòåëüñòâà, íà ôîíå ðåãèñò-
ðàöèè ýëåêòðè÷åñêîé àêòèâíîñòè ñ óêàçàííûõ ñòðóêòóð
ãîëîâíîãî ìîçãà, èíòðàïåðèòîíåàëüíî ââîäèëè 0,03-0,04 ìë
óëüòðàêàèíà (7 ìã/êã), ñïóñòÿ 30-40 ìèíóò ïîâòîðíî ââî-
äèëè òîëüêî 0,3 ìë, à ñïóñòÿ 10-15 ìèíóò åùå 0,3 ìë.

Ðåçóëüòàòû è èõ îñáóæäåíèå. Ðåçóëüòàòû, ïîëó÷åííûå
â I ãðóïïå æèâîòíûõ, ïðåäñòàâëåíû íà ðèñ. 1.

Ðèñ. 1. Èçìåíåíèÿ ìåñòíîãî êðîâîòîêà (â ïðîöåíòàõ ê èñõîäíîìó óðîâíþ) â äåñíå áåëûõ êðûñ â òå÷åíèå
90 ìèíóò, âûçâàííûå ìåñòíûì ââåäåíèåì óëüòðàêàèíà (4% àðòèêàèí â êîìáèíàöèè ñ àäðåíàëèíîì –

1:100000) ñ ïðàâîé ñòîðîíû íèæíåé ÷åëþñòè è ôèçèîëîãè÷åñêîãî ðàñòâîðà – ñ ëåâîé

Ñîãëàñíî ïðåäñòàâëåííûì íà ðèñóíêå äàííûì, ñïóñòÿ
30 ìèíóò ïîñëå ââåäåíèÿ 0,04 ìë óëüòðàêàèíà, óðîâåíü
ìåñòíîãî êðîâîòîêà â ïðàâîé äåñíå ñòàòèñòè÷åñêè äî-
ñòîâåðíî óìåíüøèëñÿ, â ñðåäíåì, íà 18% (ôîí –
79,4+/-6,2 ìë/100ã/ìèí; ÷åðåç 30 ìèíóò ïîñëå èíúåêöèè
óëüòðàêàèíà – 65,3+/-5,5 ìë/100ã/ìèí; ð<0,05).

Óðîâåíü ñèñòåìíîãî àðòåðèàëüíîãî äàâëåíèÿ â ïðîöåñ-
ñå âñåãî îïûòà íå ìåíÿëñÿ è îñòàâàëñÿ, â ñðåäíåì, íà
óðîâíå 92+/-8 ìì ðò. ñò.

Èçìåðåíèÿ ýëåêòðè÷åñêîé àêòèâíîñòè â íîâîé êîðå è
äîðñàëüíîì ãèïïîêàìïå, ïðîâåäåííûå êðûñàì II ãðóï-
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ïû ïîêàçàëè, ÷òî èíòðàïåðèòîíåàëüíîå ââåäåíèå óëüò-
ðàêàèíà (7 ìã/êã) íå âåäåò ê êàêèì-ëèáî çàìåòíûì îò-
êëîíåíèÿì â ýëåêòðè÷åñêîé àêòèâíîñòè óêàçàííûõ
ñòðóêòóð. Ñïóñòÿ 30 ìèíóò æèâîòíûì ââîäèëè 10-êðàò-
íóþ äîçó. Â ýòîì ñëó÷àå ñóùåñòâåííûõ èçìåíåíèé íà
ýëåêòðîýíöåôàëîãðàììå íå îòìå÷àëîñü. Îòäåëüíûå
àáîðòíûå ýïèëåïòè÷åñêèå ðàçðÿäû ïîÿâèëèñü òîëüêî
ñïóñòÿ 4 ìèíóòû ïîñëå ââåäåíèÿ ýòîé äîçû (ðèñ. 2). ×å-
ðåç 15-20 ìèíóò óêàçàííàÿ äîçà óëüòðàêàèíà âíîâü áûëà
ââåäåíà. Ñïóñòÿ 1-ó ìèíóòó íà ýëåêòðîýíöåôàëîãðàì-
ìå ïîÿâèëàñü âûðàæåííàÿ ñóäîðîæíàÿ àêòèâíîñòü (ðèñ.
3), êîòîðàÿ ÷åðåç 10 ìèíóò ïåðåðîñëà â ãåíåðàëèçîâàí-
íûå êëîíè÷åñêî-òîíè÷åñêèå ñóäîðîæíûå ðåàêöèè ñ ïî-
âåäåí÷åñêèìè ìàíèôåñòàöèÿìè, êîòîðûå äëèëèñü â òå-
÷åíèå 15-20 ìèíóò. Ê ýòîìó æå âðåìåíè ó æèâîòíûõ
ðàçâèëàñü ñèëüíàÿ òàõèêàðäèÿ è ñóùåñòâåííî óñëîæíè-
ëîñü äûõàíèå. Ïðèìåðíî ÷åðåç 40-50 ìèíóò ïîâåäåí-
÷åñêèå ìàíèôåñòàöèè ñóäîðîæíîé àêòèâíîñòè ïîñòå-
ïåííî èñ÷åçëè, ýëåêòðè÷åñêàÿ àêòèâíîñòü èññëåäóåìûõ
ñòðóêòóð ãîëîâíîãî ìîçãà ïðèøëà â íîðìó.

Ðèñ. 2. Ýëåêòðè÷åñêàÿ àêòèâíîñòü â íîâîé êîðå (1) è
äîðñàëüíîì ãèïïîêàìïå (2) ïîñëå ïîâòîðíîãî èíòðà-
ïåðèòîíåàëüíîãî ââåäåíèÿ 0,03 ìë 4% àðòèêàèíà ñ
àäðåíàëèíîì. Îáîçíà÷åíèÿ: À, Â è Ñ – ÷åðåç 1, 10 è
20 ìèíóò ïîñëå ïîâòîðíîé èíúåêöèè

Ðèñ. 3. Ýëåêòðè÷åñêàÿ àêòèâíîñòü â íîâîé êîðå (1) è
äîðñàëüíîì ãèïïîêàìïå (2) ïîñëå ïîâòîðíîãî èíòðà-
ïåðèòîíåàëüíîãî ââåäåíèÿ 0,3 ìë 4% àðòèêàèíà ñ àä-
ðåíàëèíîì. Îáîçíà÷åíèÿ: À, Â è Ñ – ÷åðåç 1, 10 è 20
ìèíóò ïîñëå ïîâòîðíîé èíúåêöèè

Èçâåñòíî, ÷òî â çàâèñèìîñòè îò ïðèìåíÿåìîé äîçû ëî-
êàëüíîãî àíåñòåòèêà âîçìîæíî ðàçâèòèå ïîáî÷íûõ ýô-
ôåêòîâ – íàðóøåíèå ñîçíàíèÿ, äûõàíèÿ (âïëîòü äî åãî
îñòàíîâêè), ìûøå÷íûé òðåìîð, íåïðîèçâîëüíîå ïîäåð-
ãèâàíèå ìûøö âïëîòü äî ïåðåõîäà â ãåíåðàëèçîâàííûå
ñóäîðîãè, òîøíîòà, ðâîòà. Ïðè ïðî÷èõ ðàâíûõ óñëîâè-
ÿõ, ÷åì âûøå ðàñòâîðèìîñòü ìåñòíîãî àíåñòåòèêà â
æèðàõ, òåì ëåã÷å ïðîíèêàåò îí ÷åðåç òêàíåâûå ìåìáðà-
íû, ñîçäàâàÿ áîëåå âûñîêóþ êîíöåíòðàöèþ íà ðåöåï-
òîðå íåðâíîãî âîëîêíà è äåéñòâóåò àêòèâíåå, îäíàêî,
ïðåïàðàò ëó÷øå âñàñûâàåòñÿ â êðîâü ÷åðåç ñòåíêó êà-
ïèëëÿðà, ÷òî óâåëè÷èâàåò åãî òîêñè÷íîñòü [4].

Â ðàíåå ïðîâåäåííûõ èññëåäîâàíèÿõ ìû èçó÷èëè ýô-
ôåêò 2% ëèäîêàèíà â êîìáèíàöèè ñ àäðåíàëèíîì íà
ìåñòíóþ ãåìîäèíàìèêó â äåñíå êðûñû [2], à òàêæå íà
ýëåêòðè÷åñêóþ àêòèâíîñòü ãîëîâíîãî ìîçãà ïðè åãî
ñèñòåìíîì ââåäåíèè [1]. Îêàçàëîñü, ÷òî óæå íà ïåð-
âîé ìèíóòå ïîñëå èíúåêöèè óðîâåíü êðîâîòîêà ñó-
ùåñòâåííî óìåíüøàåòñÿ, à íà ïÿòîé ìèíóòå äîñòèãà-
åò ñâîåãî ìèíèìàëüíîãî çíà÷åíèÿ (â ñðåäíåì 35% îò
èñõîäíîãî óðîâíÿ). Ïðèìåðíî ñ äåñÿòîé ìèíóòû êðî-
âîòîê íà÷èíàåò âîññòàíàâëèâàòüñÿ è ÷åðåç ÷àñ äîñòè-
ãàåò ñâîåãî èñõîäíîãî óðîâíÿ. Ïðè ýòîì ïðîöåññ âîñ-
ñòàíîâëåíèÿ îêàçàëñÿ çàâèñèìûì îò íàëè÷èÿ âîçìîæ-
íîñòè ñèíòåçà îêñèäà àçîòà – íåñåëåêòèâíàÿ èíãèáè-
öèÿ àêòèâíîñòè ñèíòàç îêñèäà àçîòà (ýíäîòåëèàëüíîé,
íåéðîíàëüíîé è èíäóöèáåëüíîé) ïðèâåëà ê ðåçêîìó
çàìåäëåíèþ ïðîöåññà âîññòàíîâëåíèÿ óðîâíÿ êðî-
âîòîêà è íà 90-îé ìèíóòå ïîñëå èíúåêöèè óðîâåíü
êðîâîòîêà áûë ÷óòü âûøå 50% îò èñõîäíîãî óðîâíÿ.
Âìåñòå ñ òåì, â ðåçóëüòàòå ñèñòåìíîé èíúåêöèè òîé
æå äîçû ëèäîêàèíà â êîìáèíàöèè ñ àäðåíàëèíîì,
÷åðåç 30-40 ñåêóíä íà ýëåêòðîýíöåôàëîãðàììå ïðî-
ÿâèëàñü ñóäîðîæíàÿ àêòèâíîñòü ñ âûñîêîàìïëèòóä-
íûìè ñèíõðîííûìè êîëåáàíèÿìè, êîòîðàÿ äëèëàñü
20-25 ìèíóò.

Â îòëè÷èå îò âûøåèçëîæåííîãî, ââåäåíèå óëüòðàêàèíà
(4% àðòèêàèí â êîìáèíàöèè ñ àäðåíàëèíîì) â ôèçèîëî-
ãè÷åñêîé åãî äîçå (7 ìã/êã, ÷òî â çàâèñèìîñòè îò ìàññû
æèâîòíîãî ñîñòàâëÿåò 0,03-0,04 ìë) ëèøü ê 30-îé ìèíó-
òå ïðèâåëî ê ñòàòèñòè÷åñêè äîñòîâåðíîìó óìåíüøåíèþ
ìåñòíîãî êðîâîòîêà â ïàðîäîíòàëüíîé òêàíè, êîòîðûé
ñîñòàâèë âñåãî 18% îò èñõîäíîãî óðîâíÿ, òîãäà êàê ëè-
äîêàèí ñ àäðåíàëèíîì (òîæå â ôèçèîëîãè÷åñêîé äîçå)
ïðèâåë ê óìåíüøåíèþ êðîâîòîêà, ïðèìåðíî, íà 65% è
ïðîöåññ óìåíüøåíèÿ íà÷àëñÿ, ïðàêòè÷åñêè ñðàçó æå
ïîñëå èíúåêöèè.

Òàêèì îáðàçîì, àðòèêàèí ñ àäðåíàëèíîì, â îòëè-
÷èå îò ëèäîêàèíà ñ àäðåíàëèíîì, ïðèâîäèò ê áîëåå
íåçíà÷èòåëüíîìó ïîíèæåíèþ óðîâíÿ ìåñòíîãî
êðîâîòîêà è ïðîöåññ ýòîò ðàçâèâàåòñÿ â áîëåå ïî-
çäíèå ñðîêè.
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Çíà÷èòåëüíûé èíòåðåñ ïðåäñòàâëÿåò ñîïîñòàâëåíèå
ðåçóëüòàòîâ èññëåäîâàíèÿ ýëåêòðè÷åñêîé àêòèâíîñòè
ãîëîâíîãî ìîçãà ïðè ïîïàäàíèè óêàçàííûõ ìåñòíûõ
àíåñòåòèêîâ â ñèñòåìó ìîçãîâîãî êðîâîîáðàùåíèÿ.

Ââåäåíèå ôèçèîëîãè÷åñêîé äîçû àðòèêàèíà ñ àäðåíà-
ëèíîì íå íàøëî êàêîãî-ëèáî îòðàæåíèÿ íà ýëåêòðî-
ýíöåôàëîãðàììå. Áîëåå òîãî, êàê âèäíî èç ïðåäñòàâ-
ëåííûõ ðåçóëüòàòîâ, 10-êðàòíîå ïîâûøåíèå äîçû ïðè-
âåëî ê ïîÿâëåíèþ ëèøü îòäåëüíûõ ýïèëåïòè÷åñêèõ ðàç-
ðÿäîâ, êîòîðûå äîñòàòî÷íî áûñòðî óñòðàíèëèñü. Ëèøü
ïðè ïîâòîðíîé èíúåêöèè 10-êðàòíîé äîçû, íà ÝÝÃ ïî-
ÿâèëàñü âûðàæåííàÿ ñóäîðîæíàÿ àêòèâíîñòü, êîòîðàÿ
âñêîðå ïåðåðîñëà â ãåíåðàëèçîâàííûå êëîíè÷åñêî-òî-
íè÷åñêèå ñóäîðîæíûå ðåàêöèè ñ ïîâåäåí÷åñêèìè ìà-
íèôåñòàöèÿìè. Ïîÿâèëèñü è âåãåòàòèâíûå ïîêàçàòåëè
èíòîêñèêàöèè - ñèëüíàÿ òàõèêàðäèÿ è çàòðóäíåííîå
äûõàíèå.

Òàêèì îáðàçîì, ìîæíî çàêëþ÷èòü, ÷òî àðòèêàèí ïî
ñðàâíåíèþ ñ ëèäîêàèíîì (ïðè èõ èñïîëüçîâàíèè â êîì-
áèíàöèè ñ âàçîêîíñòðèêòîðîì) îêàçûâàåò íà ìåñòíûé
êðîâîòîê â ïàðîäîíòàëüíîé òêàíè ìåíåå âûðàæåííîå è
ñóùåñòâåííî çàïîçäàëîå âî âðåìåíè âëèÿíèå. Ïðè ïî-
ïàäàíèè àðòèêàèíà â ñèñòåìó ìîçãîâîãî êðîâîîáðàùå-
íèÿ (â ôèçèîëîãè÷åñêèõ è äàæå íåñêîëüêî ïðåâûøåí-
íûõ äîçàõ) êàêèõ-ëèáî íåâðîëîãè÷åñêèõ ïðîÿâëåíèé åãî
òîêñè÷íîñòè íå âûÿâëåíî.
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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 N1., Mitagvaria N2., Devdariani M2., Bilanishvili I2.,
Nanobashvili Z2.

1Department of Therapeutic Stomatology, G.Robakidze Univer-
sity; 2I. 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.
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Â ëèòåðàòóðå èìååòñÿ ëèøü ñêóäíàÿ èíôîðìàöèÿ êàñàòåëü-
íî ýôôåêòà ëîêàëüíûõ àíåñòåòèêîâ íà ìåñòíóþ ãåìîäèíàìè-
êó è öåíòðàëüíóþ íåðâíóþ ñèñòåìó.
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Íàìè èçó÷åíî âëèÿíèå óëüòðàêàèíà ÄÑ-ôîðòå íà ìåñòíûé
êðîâîòîê äåñíû è ðàçâèòèå ñóäîðîæíîé àêòèâíîñòè ãîëîâ-
íîãî ìîçãà ïðè ñèñòåìíîé èíúåêöèè.

Îïûòû ïðîâåäåíû íà äâóõ ãðóïïàõ áåñïîðîäíûõ êðûñàõ-
ñàìöàõ. Â I ãðóïïå â óñëîâèÿõ ëåãêîãî õëîðàë-ãèäðàòíîãî
íàðêîçà èçó÷àëè èçìåíåíèÿ ìåñòíîé ãåìîäèíàìèêè â äåñíå
íèæíåé ÷åëþñòè ïîñëå ââåäåíèÿ 0,03-0,04 ìë óëüòðàêàèí ÄÑ-
ôîðòå (“Àâåíòèñ Ôàðìà”, Ãåðìàíèÿ) â ïðàâóþ ñòîðîíó è
òîãî æå êîëè÷åñòâà ôèçèîëîãè÷åñêîãî ðàñòâîðà â ëåâóþ ñòî-
ðîíó. Ïî íàøèì äàííûì, â ïðàâîé äåñíå óðîâåíü ìåñòíîãî
êðîâîòîêà ñòàòèñòè÷åñêè äîñòîâåðíî óìåíüøèëñÿ íà 18%,
òîãäà êàê èíúåêöèÿ ôèçèîëîãè÷åñêîãî ðàñòâîðà íå âûçâàëà
ñóùåñòâåííûõ èçìåíåíèé. Âî II ãðóïïå æèâîòíûì ñ õðîíè-
÷åñêè èìïëàíòèðîâàííûìè áèïîëÿðíûìè ýëåêòðîäàìè â íî-

âîé êîðå, à òàêæå â ïðàâîì è ëåâîì äîðñàëüíîì ãèïïîêàì-
ïàõ, íà 5-é äåíü ïîñëå õèðóðãè÷åñêîãî âìåøàòåëüñòâà, íà
ôîíå ðåãèñòðàöèè ýëåêòðè÷åñêîé àêòèâíîñòè ñ óêàçàííûõ
ñòðóêòóð, âíóòðèïåðèòîíåàëüíî ââîäèëè 0,03-0,04 ìë óëü-
òðàêàèíà ÄÑ-ôîðòå, ÷òî ê êàêèì-ëèáî çàìåòíûì îòêëîíåíè-
ÿì íà ýíöåôàëîãðàììå íå ïðèâåëî. Çà èíúåêöèåé äåñÿòè-
êðàòíîé äîçû (0,3 ìë) ïîñëåäîâàëè àáîðòíûå ýïèëåïòè÷åñ-
êèå ðàçðÿäû; îäíàêî, ïîâòîðíîå ââåäåíèå åùå 0,3 ìë ïðåïà-
ðàòà âûçâàëî ãåíåðàëèçèðîâàííûå ñóäîðîæíûå ðåàêöèè êëî-
íè÷åñêî-òîíè÷åñêîãî òèïà ñ ïîâåäåí÷åñêîé ìàíèôåñòàöèåé.

Ðåöåíçåíòû: äåéñòâ. ÷ëåí ÀÌÍ Ãðóçèè, ïðîô. Ë.Ã. Áåêàÿ;
ä.ì.í., ïðîô. Ì.Ò. Ìàìàëàäçå

Íàó÷íàÿ ïóáëèêàöèÿ

ÂËÈßÍÈÅ ÝËÅÊÒÐÎÌÀÃÍÈÒÍÎÃÎ ÏÎËß ÑÅÒÅÂÎÉ ×ÀÑÒÎÒÛ ÍÀ ÊÐÛÑ
ÏÐÈ ÏÐÅÐÛÂÈÑÒÎÌ ÈËÈ ÍÅÏÐÅÐÛÂÈÑÒÎÌ ÂÎÇÄÅÉÑÒÂÈÈ

Òàìàñèäçå À.Ã.

Íàó÷íûé öåíòð ðàäèîáèîëîãèè è ðàäèàöèîííîé ýêîëîãèè, Ãðóçèÿ

Èç ëèòåðàòóðû èçâåñòíî [3-5], ÷òî íåèîíèçèðóþùåå
èçëó÷åíèå, íåñìîòðÿ íà åãî áîëåå øèðîêîå ïðèìåíå-
íèå, ïîçäíåå ïðåäñòàåò îáúåêòîì áèîëîãè÷åñêèõ èñ-
ñëåäîâàíèé (ïðåâåíòèâíî-ãèãèåíè÷åñêèå àñïåêòû).
Íåñìîòðÿ íà øèðîêîå ïðèìåíåíèå ýëåêòðîìàãíèòíûõ
ïîëåé (ÝÌÏ) â áûòó, êàê íè ïàðàäîêñàëüíî, ðåàëüíûå
ìåõàíèçìû âîçäåéñòâèÿ ýëåêòðîìàãíèòíîãî èçëó÷åíèÿ
ðàçëè÷íîé ÷àñòîòû íà îðãàíèçì ÷åëîâåêà íå èçó÷åíû.
Âûÿñíåíèå âëèÿíèÿ ÝÌÏ ïðîèçâîäñòâåííîé ÷àñòîòû
íà æèâûå îðãàíèçìû è , â ïåðâóþ î÷åðåäü, íà èõ íå-
ðâíóþ ñèñòåìó (ÍÑ) ïðèîáðåòàåò îñîáóþ àêòóàëü-
íîñòü, ÷òî äèêòóåò íåîáõîäèìîñòü ïðîâåäåíèÿ íîâûõ
èññëåäîâàíèé [6-8].

Öåëüþ èññëåäîâàíèÿ ÿâèëîñü óñòàíîâèòü õàðàêòåð äåé-
ñòâèÿ ýëåêòðîìàãíèòíîãî ïîëÿ íà æèâîé îðãàíèçì, â
÷àñòíîñòè, íåðâíóþ ñèñòåìó.

Ìàòåðèàë è ìåòîäû. Îáúåêòîì èçó÷åíèÿ ÿâëÿëèñü áå-
ëûå êðûñû (n=21), ñàìöû âèñòîðñêîé ïîðîäû, ìàññîé
180-200 ãð. Îíè íàõîäèëèñü íà ñòàíäàðòíîì âèâàðíîì
ðàöèîíå áåç îãðàíè÷åíèÿ âîäû è ïèùè. Æèâîòíûå
áûëè ðàçäåëåíû íà 3 ãðóïïû, ïî 7 îñîáåé êðûñ-ñàìîê
â êàæäîé ãðóïïå.

I ãðóïïà æèâîòíûõ (À) áûëà êîíòðîëüíîé, êîòîðàÿ íå
íàõîäèëàñü ïîä âîçäåéñòâèåì ÝÌÏ, à II ãðóïïà – (ýêñ-
ïåðèìåíòàëüíàÿ) íàõîäèëàñü ïîä âîçäåéñòâèåì ÝÌÏ
ïðåðûâèñòî – 3 ÷àñà â òå÷åíèå 3-õ ìåñÿöåâ (Â) - ñ ÷àñòî-
òîé 50 Hz, ñ èíäóêòèâíîñòüþ- 3,6 mT; æèâîòíûå III ãðóï-
ïû (Ñ) èñïûòûâàëè íåïðåðûâèñòîå õðîíè÷åñêîå âîçäåé-
ñòâèå ÝÌÏ ñ òîé æå ÷àñòîòîé è èíäóêòèâíîñòüþ â òå÷å-
íèå 3-õ ìåñÿöåâ.

Ìîäåëèðîâàíèå ÝÌÏ ñ ÷àñòîòîé 50 Ãö ïðîèçâîäèëîñü
ñ ïîìîùüþ ðàçðàáîòàííîé â íàøåì öåíòðå êàòóøêè ñ
îðãàíè÷åñêîé èíäóêòèâíîñòüþ (äèàìåòð 750 ìì. äëèíà
2200 ìì.), êîòîðàÿ ïîçâîëÿëà â øèðîêîì äèàïàçîíå èç-
ìåíÿòü íàïðÿæåíèå ïîëÿ. Â ýêñïåðèìåíòå èñïîëüçîâà-
ëè èíäóêòèâíîñòü 3,6 mT. “Îòêðûòîå ïîëå” ïðåäñòàâëÿ-
ëî ñîáîé êðóãëóþ êàìåðó ñ äèàìåòðîì 80 ñì, ðàçäåëåí-
íóþ íà 32 ðàâíûõ ñåêòîðà. Îíà îñâåùàëàñü ñ âûñîòû
1-ãî ì 200-âàòíîé ëàìïî÷êîé. Äëèòåëüíîñòü íàõîæäå-
íèÿ êàæäîé êðûñû â “îòêðûòîì ïîëå” ñîñòàâèëà 180
ñåêóíä. Ðåçóëüòàòû ñ ïîìîùüþ âèäåîêàìåðû ïåðåäàâà-
ëèñü êîìïüþòåðó, êîòîðûé áûë ñíàáæåí ñïåöèàëüíîé
ïðîãðàììîé “Rat Watcher”. Ýòà ïðîãðàììà ÿâëÿåòñÿ
çíà÷èòåëüíî óëó÷øåííûì âàðèàíòîì ïðîãðàììû
“Ïîëå-91”, ðàçðàáîòàííîé ðàíüøå â íàøåì öåíòðå. Îíà
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ïðåäóñìîòðåíà äëÿ ïåðñîíàëüíûõ êîìïüþòåðîâ òèïà IBM
PC è ðàáîòàåò â îïåðàöèîííîé ñèñòåìå Windows [1,2].

Èçó÷àëè âëèÿíèå õðîíè÷åñêîãî âîçäåéñòâèÿ ýëåêòðî-
ìàãíèòíîãî ïîëÿ ñåòåâîé ÷àñòîòû íà êðûñ ïðè ïðå-
ðûâèñòîì èëè íåïðåðûâèñòîì âîçäåéñòâèè ÝÌÏ. Ïî-
ñêîëüêó â íàøèõ îïûòàõ áûëî çàôèêñèðîâàíî ïîâû-
øåíèå ýìîöèîíàëüíîñòè, òî ìû ðåøèëè èçó÷èòü èõ
ïîâåäåíèå ìåòîäîì “îòêðûòîãî ïîëÿ” [9,10].

Ðåçóëüòàòû è èõ îáñóæäåíèå. Ñðàâíåíèå ïîâåäåíèÿ
êðûñ â “îòêðûòîì ïîëå” ïîêàçàëî, ÷òî â äâèãàòåëüíîé
àêòèâíîñòè çíà÷èòåëüíîå ðàçëè÷èå îòìå÷àåòñÿ ïðè âû-
õîäå èç öåíòðàëüíîãî êðóãà. Êðûñû Â ãðóïïû, êîòî-
ðûå èñïûòûâàëè 3-÷àñîâîå âîçäåéñòâèå ÝÌÏ ñ èí-
òåíñèâíîñòüþ 3,6 mT, ïî÷òè â 5 ðàç ïîçäíåå âûõîäèëè
èç öåíòðàëüíîãî êðóãà, ÷åì êðûñû êîíòðîëüíîé (À)
ãðóïïû. Ðàçëè÷èå ïîêàçàòåëåé ñòàòèñòè÷åñêè äîñòî-
âåðíî (p<0,05, òàáëèöà 1).

Òàáëèöà 1. Õðîíè÷åñêîå âîçäåéñòâèå ÝÌÏ ñåòåâîé ÷àñòîòû íà êðûñ ïðè ïðåðûâèñòîì è
íåïðåðûâèñòîì åãî âîçäåéñòâèè. Ñðàâíåíèå ïîâåäåíèÿ êðûñ â “îòêðûòîì ïîëå”

Êðûñû ×èñëî пåðåñåчåííûõ 
ëèíèй ìàíåæà 

Âðåìÿ âûõîäà èç 
öåíòðàëüíîãî êðóãà 

ìàíåæà äëÿ òåñòèðîâàíèÿ  

Óäåëüíîå âðåìÿ 
òðàíñëîêàöèè çà пåðèîä 

òåñòèðîâàíèÿ % 

A ãðóïïà 
42,48±0,06 
pa-b<0,001 
pa-c<0,001 

1,9±0,03 
pa-b<0,001 
pa-c<0,001 

0,11±0,02 
pa-b<0,001 
pa-c<0,01 

B ãðóïïà 25,26±0,14 9,4±0,03 0,51±0,006 

C ãðóïïà 12,74±0,06 
pb-c<0,001 

4,06±0,05 
pb-c<0,001 

0,21±0,004 
pb-c<0,001 

 
×òî êàñàåòñÿ êðûñ Ñ ãðóïïû, òî ñ òî÷êè çðåíèÿ âðåìåíè
âûõîäà èç öåíòðàëüíîãî êðóãà, îíè òàêæå çíà÷èòåëüíî
îòëè÷àëèñü îò êðûñ êîíòðîëüíîé ãðóïïû (ð<0,001). Ñòà-
òèñòè÷åñêè äîñòîâåðíîå ðàçëè÷èå îòìå÷àåòñÿ è âî âðå-
ìåíè âûõîäà êðûñ Â è Ñ ãðóïï èç öåíòðàëüíîãî êðóãà
(ð<0,01). Êðûñû ýòèõ ãðóïï çíà÷èòåëüíî îòëè÷àëèñü äðóã
îò äðóãà è ïî êîëè÷åñòâó òðàíñëîêàöèé. Êîëè÷åñòâî òðàíñ-

ëîêàöèé ó êðûñ èñïûòóåìûõ ãðóïï (Â è Ñ) ñòàòèñòè÷åñ-
êè äîñòîâåðíî ñîêðàùåíî ïî ñðàâíåíèþ ñ îñîáÿìè êîí-
òðîëüíîé (À) ãðóïïû (ð<0,001). Èíòåðåñíûå ðåçóëüòàòû
çàôèêñèðîâàíû íàìè è ïî îðèåíòàöèîííî-èññëåäîâà-
òåëüñêîé àêòèâíîñòè êðûñ. Ïî ñðàâíåíèþ ñ êðûñàìè êîí-
òðîëüíîé (À) ãðóïïû ÷èñëî âåðòèêàëüíûõ âñòàâàíèé â
ãðóïïå Â óâåëè÷åíî ïî÷òè â 1,5 ðàçà (ð<0,001, òàáëèöà 2).

Òàáëèöà 2. Õðîíè÷åñêîå âîçäåéñòâèå ÝÌÏ ñåòåâîé ÷àñòîòû íà ýìîöèîíàëüíóþ àêòèâíîñòü êðûñ
ïðè ïðåðûâèñòîì è íåïðåðûâèñòîì åãî âîçäåéñòâèè. Ñðàâíåíèå ïîâåäåíèÿ êðûñ â “îòêðûòîì ïîëå”

Êðûñû Êîëèчåñòâî áîëþñîâ è óðèíàöèè 
A ãðóïïà 3,0±0,03 

pa-b>0,5 
pa-c<0,001 

B  3,8±0,03 
C  0,8±0,05 

pb-c<0,001 
 

Àíàëîãè÷íîå ÿâëåíèå, õîòÿ ñòàòèñòè÷åñêè íåäîñòîâåðíîå,
çàôèêñèðîâàíî â Ñ ãðóïïå, (ð>0,5). Ñòàòèñòè÷åñêè äîñòîâåð-
íîå ðàçëè÷èå âûÿâëåíî ìåæäó êîëè÷åñòâîì âåðòèêàëüíûõ
âñòàâàíèé ó êðûñ Â è Ñ ãðóïï. Ó êðûñ Â ãðóïïû ýòîò ïîêàçà-
òåëü áûë áîëåå âûñîê, ÷åì ó êðûñ Ñ ãðóïïû (ð <0,001). Èçó÷å-
íèå ñòåðåîòèïíîé àêòèâíîñòè êðûñ âûÿâèëî êîëè÷åñòâî ãðó-
ìèíãîâ â 2,2 ðàçà áîëüøå ó êðûñ Â è Ñ ãðóïï, ÷åì êîíò-
ðîëüíîé (À) ãðóïïû. Ïîêàçàòåëü ñòàòèñòè÷åñêîé äîñòîâåð-
íîñòè ðàçíîñòè â îáîèõ ñëó÷àÿõ ñîñòàâèë ð<0,001. Ñðàâíåíèå
ïîâåäåíèÿ êðûñ Â è Ñ ãðóïï ïîêàçàëî, ÷òî ïî êîëè÷åñòâó
ãðóìèíãîâ îíè ïî÷òè íå îòëè÷àëèñü äðóã îò äðóãà (p>0,5).

Çíà÷èòåëüíîå ðàçëè÷èå çàôèêñèðîâàíî â ýìîöèîíàëüíîé
àêòèâíîñòè êðûñ. Ó êðûñ Â ãðóïïû êîëè÷åñòâî áîëþñîâ è
óðèíàöèé áûëî ïî÷òè â 4,5 ðàç áîëüøå, ÷åì ó îñîáåé Ñ

ãðóïïû (ð<0,001), à â ïîâåäåíèè êðûñ À è Â ãðóïï çíà÷è-
òåëüíîãî ðàçëè÷èÿ íå çàôèêñèðîâàíî, õîòÿ ó êðûñ Â ãðóï-
ïû êîëè÷åñòâî áîëþñîâ áûëî íåñêîëüêî ïîâûøåíî, îäíà-
êî ýòî ðàçëè÷èå ñòàòèñòè÷åñêè áûëî íåäîñòîâåðíî (ð>0,5).
Çíà÷èòåëüíî îòëè÷àëîñü ïîâåäåíèå êðûñ À è Ñ ãðóïï. Ó
æèâîòíûõ Ñ ãðóïïû êîëè÷åñòâî áîëþñîâ è óðèíàöèé áûëî
çíà÷èòåëüíî ìåíüøå (ð<0,001).

Òàêèì îáðàçîì, íà îñíîâàíèè ïîëó÷åííûõ äàííûõ ñëå-
äóåò çàêëþ÷èòü, ÷òî êðûñû, êîòîðûå íàõîäÿòñÿ ïîä ïðå-
ðûâèñòûì âîçäåéñòâèåì ÝÌÏ, îòëè÷àþòñÿ âûñîêîé
ýìîöèîíàëüíîñòüþ, ïðîÿâëÿþùåéñÿ â óâåëè÷åíèè áî-
ëþñîâ è óðèíàöèé, ÷èñëà ãðóìèíãîâ è ïîâûøåíèè êî-
ëè÷åñòâà òðàíñëîêàöèé. Óêàçàííîå â îïðåäåëåííîé ìåðå
ñêàçûâàåòñÿ íà ãèïîòàëàìî-ãèïîôèçàðíîé ñèñòåìå.
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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, Tbili-
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”.

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.

ÐÅÇÞÌÅ

ÂËÈßÍÈÅ ÝËÅÊÒÐÎÌÀÃÍÈÒÍÎÃÎ ÏÎËß ÑÅÒÅÂÎÉ
×ÀÑÒÎÒÛ ÍÀ ÊÐÛÑ ÏÐÈ ÏÐÅÐÛÂÈÑÒÎÌ ÈËÈ ÍÅ-
ÏÐÅÐÛÂÈÑÒÎÌ ÂÎÇÄÅÉÑÒÂÈÈ

Òàìàñèäçå À.Ã.

Íàó÷íûé öåíòð ðàäèîáèîëîãèè è ðàäèàöèîííîé ýêîëî-
ãèè, Ãðóçèÿ

Èçó÷àëîñü âëèÿíèå ýëåêòðîìàãíèòíîãî ïîëÿ (ÝÌÏ) ñåòå-
âîé ÷àñòîòû íà êðûñ ïðè åãî ïðåðûâèñòîì èëè íåïðåðûâèñ-
òîì âîçäåéñòâèè. Íàìè èçó÷àëîñü ïîâåäåíèå êðûñ â “îòêðû-
òîì ïîëå”. Ñðàâíåíèå ïîâåäåíèÿ êðûñ â “îòêðûòîì ïîëå”
ïîêàçàëî, ÷òî çíà÷èòåëüíîå ðàçëè÷èå áûëî çàôèêñèðîâàíî â
ýìîöèîíàëüíîé àêòèâíîñòè êðûñ. Ó êðûñ Â ãðóïïû êîëè÷å-
ñòâî áîëþñîâ è óðèíàöèé áûëî ïî÷òè â 4,5 ðàçà áîëüøå, ÷åì
ó îñîáåé Ñ ãðóïïû (ð<0,001), õîòÿ çíà÷èòåëüíîãî ðàçëè÷èÿ
â ïîâåäåíèè êðûñ êîíòðîëüíîé À è Â ãðóïï íå âûÿâëåíî. Ó
êðûñ Â ãðóïïû êîëè÷åñòâî áîëþñîâ áûëî íåñêîëüêî ïîâû-
øåíî, îäíàêî ýòî ðàçëè÷èå ñòàòèñòè÷åñêè íåäîñòîâåðíî
(ð>0,5). Çíà÷èòåëüíî îòëè÷àëèñü äðóã îò äðóãà êðûñû êîí-
òðîëüíîé À è Ñ ãðóïï. Ó æèâîòíûõ Ñ ãðóïïû êîëè÷åñòâî
áîëþñîâ è óðèíàöèé áûëî çíà÷èòåëüíî ìåíüøå (ð<0,001).

Òàêèì îáðàçîì, êðûñû, êîòîðûå íàõîäÿòñÿ ïîä ïðåðûâèñ-
òûì âîçäåéñòâèåì ÝÌÏ, îòëè÷àþòñÿ âûñîêîé ýìîöèîíàëü-
íîñòüþ, ÷òî ïðîÿâëÿåòñÿ â óâåëè÷åíèè áîëþñîâ è óðèíà-
öèé, â áîëüøåì ÷èñëå ãðóìèíãîâ è ïîâûøåííîì êîëè÷åñòâå
òðàíñëîêàöèé, ÷òî â îïðåäåëåííîé ìåðå ñêàçûâàåòñÿ íà ãè-
ïîòàëàìî-ãèïîôèçàðíîé ñèñòåìå.

Ðåöåíçåíò: ä.á.í., ïðîô. Á.Ñ. Ãóãóøâèëè
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Òèðåîèäíûå ãîðìîíû îêàçûâàþò çíà÷èòåëüíîå âîçäåé-
ñòâèå íà èíòåíñèâíîñòü îêèñëèòåëüíîãî ìåòàáîëèçìà.
Îäíàêî, êàêèì ïóòåì òèðåîèäíûå ãîðìîíû ðåãóëèðó-
þò èíòåíñèâíîñòü ìåòàáîëèçìà, äî ñèõ ïîð íå âûÿñíå-
íî. Èçâåñòíî, ÷òî â ìåõàíèçìàõ êëåòî÷íîé ñèãíàëüíîé
ñèñòåìû âàæíàÿ ðîëü ïðèíàäëåæèò îêñèäó àçîòà (NO).
NO ðåãóëèðóåò ýêñïðåññèþ è òðàíñêðèïöèþ ãåíîâ, àê-
òèâíîñòü ýëåêòðîííî-òðàíñïîðòíîé äûõàòåëüíîé öåïè
ìèòîõîíäðèé [3], èíòåíñèâíîñòü ïîãëîùåíèÿ êèñëîðî-
äà è ýíåðãîãåíåçà.

Ãèïåð- è ãèïîòèðåîç - ïðîòèâîïîëîæíûå ìåòàáîëè÷åñ-
êèå ñîñòîÿíèÿ, õàðàêòåðèçóþùèåñÿ, ñîîòâåòñòâåííî, óâå-
ëè÷åíèåì èëè óìåíüøåíèåì óðîâíÿ áàçàëüíîãî ïîòðåá-
ëåíèÿ êèñëîðîäà [4]. Â èññëåäîâàíèÿõ ïîñëåäíèõ ëåò âñå
áîëüøå äàííûõ ñâèäåòåëüñòâóþò î ðîëè NO â òèðåîèäçà-
âèñèìîé ðåãóëÿöèè îêèñëèòåëüíîãî ìåòàáîëèçìà [5,6], à
òàêæå ó÷àñòèè ýòîé ìîëåêóëû â ïðîöåññå ïîäàâëåíèÿ
ôóíêöèè òèðåîèäíîé æåëåçû [7], îäíàêî ìåõàíèçìû ýòèõ
íàðóøåíèé íåäîñòàòî÷íî ÿñíû. Âûÿñíåíèå ìåõàíèçìîâ
ó÷àñòèÿ NO â òèðåîèäçàâèñèìûõ íàðóøåíèÿõ ìåòàáî-
ëèçìà áóäåò ñïîñîáñòâîâàòü ïîâûøåíèþ ýôôåêòèâíîñ-
òè ëå÷åíèÿ òèðåîèäíûõ ïàòîëîãèé è êîððåêöèè õàðàê-
òåðíûõ äëÿ ýòèõ ïàòîëîãèé íàðóøåíèé ìåòàáîëèçìà.

Öåëüþ íàøåãî èññëåäîâàíèÿ ÿâèëîñü óñòàíîâëåíèå èç-
ìåíåíèé ñîäåðæàíèÿ NO â òêàíÿõ (ïå÷åíè è ìèîêàðäå)
è êðîâè ïîäâåðãíóòûõ òèðåîèäýêòîìèè êðûñ è âîçìîæ-
íîñòè åãî êîððåêöèè. Äëÿ ýòîãî ìû èñïîëüçîâàëè ïðå-
ïàðàò ðàñòèòåëüíîãî ïðîèñõîæäåíèÿ îëèãîêðèí T
(â êîìáèíàöèè ñ òèðîêñèíîì), õàðàêòåðèçóþùèéñÿ àí-
òèîêñèäàíòíûìè ñâîéñòâàìè.

Ìàòåðèàë è ìåòîäû. Ýêñïåðèìåíòû ïðîâîäèëèñü íà
ëàáîðàòîðíûõ áåëûõ êðûñàõ-ñàìöàõ ïîðîäû Wistar ìàñ-
ñîé òåëà, â ñðåäíåì, 230 ã. Ñ öåëüþ ìîäåëèðîâàíèÿ ãè-
ïîòèðåîçà æèâîòíûì ïðîâîäèëè ïîëíóþ òèðåîèäýêòî-
ìèþ â óñëîâèÿõ îáùåé àíåñòåçèè (40 ìã/êã ýòàìîíàë
íàòðèÿ). Íà 22-îé äåíü ïîñëå òèðåîèäýêòîìèè æèâîò-
íûå áûëè ðàçäåëåíû íà òðè ãðóïïû: I ãðóïïà - òèðåîèä-
ýêòîìèÿ (12 æèâîòíûõ), II ãðóïïà – òèðåîèýäåêòîìèÿ è
ââåäåíèå L-òèðîêñèíà, íà÷èíàÿ ñ 22-ãî äíÿ ïîñëå òèðåîèä-
ýêòîìèè â òå÷åíèå 22-õ äíåé â äîçå 0,8 ìêã íà êã ìàññû
òåëà (6 æèâîòíûõ), III ãðóïïà – òèðåîèýäåêòîìèÿ è ââå-
äåíèå L-òèðîêñèíà 0,8 ìêã íà êã ìàññû òåëà + îëèãîêðèí
T 0,25 ìë/êã ìàññû òåëà, íà÷èíàÿ ñ 22-ãî äíÿ ïîñëå
òèðåîèäýêòîìèè â òå÷åíèå 22-õ äíåé (6 æèâîòíûõ). Áûëà

âûäåëåíà IV êîíòðîëüíàÿ ãðóïïà, êîòîðóþ ñîñòàâèëè
èíòàêòíûå æèâîòíûå (6 æèâîòíûõ). Íà 22-îé è 44-ûé
äåíü ïîñëå òèðåîèäýêòîìèè æèâîòíûõ çàáèâàëè äåêà-
ïèòàöèåé, â óñëîâèÿõ îáùåé àíåñòåçèè (40 ìã/êã ýòàìî-
íàë íàòðèÿ). Ó æèâîòíûõ çàáèðàëèñü êðîâü, ïå÷åíü è
ìèîêàðä äëÿ èññëåäîâàíèÿ òèðåîèäíîãî ñòàòóñà (fT3,
fT4), èíòåíñèâíîñòè îêèñëèòåëüíîãî ìåòàáîëèçìà â òêà-
íÿõ è ñîäåðæàíèÿ ñâîáîäíîãî NO.

Îêèñëèòåëüíûé ìåòàáîëèçì òêàíåé èññëåäîâàëè ñ ïî-
ìîùüþ ìåòîäà ýëåêòðîííî-ïàðàìàãíèòíîãî ðåçîíàíñà
(ÝÏÐ) íà ðàäèîñïåêòðîìåòðå ÐÝ-1307 (Ðîññèÿ), îïåðè-
ðóþùåãî â îáëàñòè ñâåðõâûñîêîé ÷àñòîòû 9,77 GHz ñ
ìîäóëÿöèîííîé ÷àñòîòîé 50 kHz. Ñïåêòðû ÝÏÐ òêàíåé
ðåãèñòðèðîâàëèñü ïðè òåìïåðàòóðå æèäêîãî àçîòà è çíà-
÷åíèè ìèêðîâîëíîâîé ìîùíîñòè 50 ìÂò [12].

Ñ öåëüþ îïðåäåëåíèÿ ñîäåðæàíèÿ ñâîáîäíîãî NO â êðîâè
è òêàíÿõ æèâîòíûõ èñïîëüçîâàëè ñïèí-ëîâóøêó äèýòèëäè-
òèîêàðáàìàò íàòðèÿ (DETC, Sigma). DETC ââîäèëè âíóò-
ðèáðþøèííî â äîçå 500 ìã/êã ñîâìåñòíî ñ Fe2+-öèòðàòîì
(50 ìãFeSO4+ 6H2O+ 250 ìã öèòðàòà íàòðèÿ) íà êã ìàññû
æèâîòíîãî [1]. Æèâîòíûõ çàáèâàëè ñïóñòÿ 30 ìèíóò ïîñëå
ââåäåíèÿ ñïèí-ìåòêè. Ñïåêòðû ÝÏÐ êîìïëåêñîâ NO-Fe2+-
(DETC)2 ðåãèñòðèðîâàëè ïðè òåìïåðàòóðå æèäêîãî àçîòà è
çíà÷åíèè ìèêðîâîëíîâîé ìîùíîñòè 20 ìÂò [1].

Ñ öåëüþ îïðåäåëåíèÿ ñîäåðæàíèÿ ïåðîêñèëðàäèêàëîâ
(LOO.) â êðîâè æèâîòíûõ èñïîëüçîâàëè ñïèí-ëîâóøêó
α-ôåíèël-tert-áóòèëíèòðîí (PBN, Sigma). PBN ââîäèëè
âíóòðèáðþøèííî â äîçå 1 ìë (150 ìÌ/ë PBN â 25 ìÌ/ë
òðèñ-HCl áóôåðå - pH 7,4), çà 10 ìèíóò äî óìåðùâëåíèÿ
æèâîòíûõ. Ñïåêòðû ÝÏÐ LOO. ðåãèñòðèðîâàëèñü ïðè
êîìíàòíîé òåìïåðàòóðå è çíà÷åíèè ìèêðîâîëíîâîé
ìîùíîñòè 20 ìÂò [10]. Â òàáëèöå 1 ïðèâåäåíû äàííûå
îá èçìåíåíèè ïàðàìàãíèòíûõ öåíòðîâ â ìèîêàðäå è ïå-
÷åíè êðûñ ïîñëå òèðåîèäýêòîìèè.

Êàê ñëåäóåò èç äàííûõ, ïðèâåäåííûõ â òàáëèöå, ñïóñòÿ
22 äíÿ ïîñëå òèðåîèäýêòîìèè ñîäåðæàíèå ñâîáîäíîãî
NO â òêàíè ìèîêàðäà è ïå÷åíè âîçðàñòàåò íà 33% è
43,3%, ñîîòâåòñòâåííî. Îäíîâðåìåííî â ñïåêòðå ÝÏÐ
òêàíè è ìèîêàðäà ðåãèñòðèðîâàëèñü èíòåíñèâíûå ÝÏÐ
ñèãíàëû íèòðîçèëüíûõ êîìïëåêñîâ íåãåìîâîãî æåëåçà
(FeSNO, g=2,03). Ýòè äàííûå ñâèäåòåëüñòâóþò îá èí-
òåíñèôèêàöèè îáðàçîâàíèÿ NO êàê â ïå÷åíè, òàê è ìèî-
êàðäå êðûñ ñ ãèïîòèðåîçîì.

Íàó÷íàÿ ïóáëèêàöèÿ

ÂÛßÂËÅÍÈÅ ÐÎËÈ ÎÊÑÈÄÀ ÀÇÎÒÀ Â ÏÀÒÎÃÅÍÅÇÅ
ÃÈÏÎÒÈÐÅÎÇÀ Â ÝÊÑÏÅÐÈÌÅÍÒÅ

Êóïðåèøâèëè Ò.Ì., Øàíàâà Ê.Í., Ñàíèêèäçå Ò.Â., Ìåòðåâåëè Ä.Ñ.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò
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Franco M.C. [6], è ñîàâòîðû ïîêàçàëè, ÷òî â óñëîâèÿõ
ãèïîòèðåîçà â ãåïàòîöèòàõ íàáëþäàåòñÿ ýêñïðåññèÿ íåé-
ðîíàëüíîé NO-ñèíòàçû (nNOS), êîòîðàÿ âïîñëåäñòâèè
ñåëåêòèâíî òðàíñëîöèðóåòñÿ â ìèòîõîíäðèè, âñëåäñòâèå
÷åãî óâåëè÷èâàåòñÿ ñèíòåç NO â ìèòîõîíäðèÿõ, ÷òî ñïî-
ñîáñòâóåò íèòðèðîâàíèþ òèðîçèíîâûõ îñòàòêîâ áåëêîâ
I êîìïëåêñà äûõàòåëüíîé öåïè ìèòîõîíäðèé è ñíèæå-
íèþ åãî àêòèâíîñòè. Àâòîðû îòìå÷àþò, ÷òî â óñëîâèÿõ
èíúåêöèé L-òèðîêñèíà ïðåäîòâðàùàåòñÿ òðàíñïîðò
nNOS â ìèòîõîíäðèÿõ, nNOS ëîêàëèçóåòñÿ â öèòîçîëå,
ñíèæàåòñÿ óðîâåíü íèòðèðîâàíèÿ ìèòîõîíäðèé è ïî-
âðåæäåíèÿ I ìèòîõîíäðèàëüíîãî êîìïëåêñà. Àâòîðû
ïðèõîäÿò ê çàêëþ÷åíèþ, ÷òî ïðîñòðàíñòâåííîå ïåðå-
ìåùåíèå nNOS â ìèòîõîíäðèè èãðàåò ðîëü ñèãíàëüíî-
ãî ýôôåêòîðà òèðåîèäíûõ ãîðìîíîâ è ãèïîòèðåîèäíî-
ãî ôåíîòèïà [6]. Îá àêòèâàöèè nNOS â ìèòîõîíäðèÿõ
ïå÷åíè è ñêåëåòíûõ ìûøö â óñëîâèÿõ ãèïîòèðåîçà óïî-
ìèíàëîñü è â áîëåå ðàííèõ èññëåäîâàíèÿõ [11].

Â òêàíÿõ ìèîêàðäà è ïå÷åíè ó æèâîòíûõ (òàáëèöà 1)
íàáëþäàëîñü ïîÿâëåíèå ëèïîïåðîêñèäîâ ïî ñðàâíåíèþ
ñ èíòàêòíûìè æèâîòíûìè, ÷òî ñâèäåòåëüñòâóåò îá èí-

òåíñèôèêàöèè ïåðåêèñíîãî îêèñëåíèÿ ëèïèäîâ (ÏÎË).
Ïðèìåíåíèå òèðîêñèíà íà ôîíå òèðåîèäýêòîìèè íå-
çíà÷èòåëüíî ñíèæàåò èíòåíñèâíîñòü ÏÎË, îäíàêî ïðè-
ìåíåíèå òèðîêñèíà â êîìáèíàöèè ñ îëèãîêðèíîì T ñî-
ïðîâîæäàåòñÿ íàèáîëüøåé ýôôåêòèâíîñòüþ.

Êàê óæå îòìå÷àëîñü âûøå, ïîâûøåííàÿ ïðîäóêöèÿ NO
â ìèòîõîíäðèÿõ ïðè ãèïîòèðåîçå îáóñëàâëèâàåò íèò-
ðîçèëèðîâàíèå FeS-öåíòðîâ òèðîçèíîâûõ îñòàòêîâ áåë-
êîâ I êîìïëåêñà ñîïðÿæåíèÿ, ÷òî, â ñâîþ î÷åðåäü, âû-
çûâàåò ñíèæåíèå èíòåíñèâíîñòè ïîòðåáëåíèÿ êèñëî-
ðîäà, íàðóøåíèå ýëåêòðîííîãî òðàíñïîðòà è ñïîñîá-
ñòâóåò óòå÷êå ýëåêòðîíîâ íà ìîëåêóëÿðíûé êèñëîðîä
ñ îáðàçîâàíèåì âûñîêîàêòèâíûõ ôîðì êèñëîðîäà è
ïåðîêñèíèòðèòà. Èçáûòî÷íîå êîëè÷åñòâî ðåàêòèâíûõ
ôîðì àçîòà è êèñëîðîäà ñïîñîáñòâóåò èíòåíñèôèêà-
öèè ïðîöåññîâ ñâîáîäíîðàäèêàëüíîãî îêèñëåíèÿ â
òêàíÿõ, èíèöèàöèè öåïíûõ ðåàêöèé ïåðåêèñíîãî îêèñ-
ëåíèÿ ëèïèäîâ, îêèñëåíèþ ìåìáðàííûõ ôîñôîëèïè-
äîâ è äåñòðóêöèè êëåòîê. Â òàáëèöå 2 ïðåäñòàâëåíû
èçìåíåíèÿ ñîäåðæàíèÿ îêñèäà àçîòà â êðîâè êðûñ ïîñ-
ëå òèðåîèäýêòîìèè.

Òàáëèöà 1 Èçìåíåíèå ïàðàìàãíèòíûõ öåíòðîâ ìèîêàðäà è ïå÷åíè êðûñ

Ãðóïïû æèâîòíûõ LOO. FeSNO 
g=2,03 

NO 
g=2,01 

1) 22-îé äåíü n=6 
4,0±0,6 

ð1-3<0,02 
ð1-4<0,001 

5,9±0,6 
16,9±0,7 
ð1-3<0,05 
ð1-4<0,001 Òèðåîèäýêòîìèÿ 

2) 44-ûé äåíü n=6 
3,8±0,5 

ð2-3<0,02 
ð2-4<0,001 

6,0±0,8 
16,0±0,5 
ð2-3>0,1 

ð2-4<0,001 

3) òèðåîèäýêòîìèÿ+ L-òèðîêñèí (44-ûé äåíü) n=6 2,0±0,4 
ð3-4<0,05 - 14,4±0,7 

ð3-4<0,01 
4) òèðåîèäýêòîìèÿ+ L-òèðîêñèí + 
+îëèãîêðèí Ò (44-ûé äåíü) n=6 0,8±0,3 - 12,3±0,6 ìè

îê
àð

ä 

5) Èíòàêòíàÿ n=6 - - 

12,7±0,8 
ð5-1<0,01 
ð5-2<0,01 
ð5-3>0,1 
ð5-4>0,1 

1) 22-îé äåíü n=6 
4,0±0,6 
ð1-3>0,1 

ð1-4<0,001 
5,9±0,6 

17,2±0,6 
ð1-3<0,05 
ð1-4<0,001 Òèðåîèäýêòîìèÿ 

2) 44-ûé äåíü n=6 3,7±0,5 
ð2-4<0,01 5,5±0,5 17,0±0,5 

ð2-4<0,001 

3) òèðåîèäýêòîìèÿ+ L-òèðîêñèí (44-ûé äåíü) n=6 2,8,0±0,4 
ð3-4<0,01 - 15,0±0,6 

ð3-4<0,01 
4) òèðåîèäýêòîìèÿ+ L-òèðîêñèí +îëèãîêðèí Ò (44-ûé äåíü) 
n=6 0,8±0,3 - 12,3±0,6 ïå

÷å
íü

 

Èíòàêòíàÿ n=6 - - 

12,0±0,6 
ð5-1<0,001 
ð5-2<0,001 
ð5-3>0,01 
ð5-4>0,1 

 



96

ÌÅÄÈÖÈÍÑÊÈÅ ÍÎÂÎÑÒÈ ÃÐÓÇÈÈ
CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

Êàê ñëåäóåò èç äàííûõ òàáëèöû, äèíàìèêà èçìåíåíèÿ
ñîäåðæàíèÿ ïàðàìàãíèòíûõ öåíòðîâ â êðîâè æèâîò-
íûõ íåñêîëüêî îòëè÷àåòñÿ îò òàêîâîé â òêàíÿõ (ïå÷åíè
è ìèîêàðäå): ïîñëå òèðåîèäýêòîìèè ñîäåðæàíèå ñâî-
áîäíîãî îêñèäà â êðîâè æèâîòíûõ ðåçêî óìåíüøàåòñÿ
(íà 40%). Ïî-âèäèìîìó, îäíîé èç ïðè÷èí âûÿâëåííî-
ãî íàìè óìåíüøåíèÿ ñîäåðæàíèÿ îêñèäà àçîòà â êðî-
âè êðûñ îáóñëîâëåíî åãî îêèñëèòåëüíîé òðàíñôîðìà-
öèåé â ïåðîêñèíèòðèò è àêòèâàöèåé ñâîáîäíîðàäèêàëü-
íîãî îêèñëåíèÿ.

Èñõîäÿ èç âûøåñêàçàííîãî, ñëåäóåò çàêëþ÷èòü, ÷òî äëè-
òåëüíàÿ NO-çàâèñèìàÿ ìîäèôèêàöèÿ îêèñëèòåëüíîãî
ìåòàáîëèçìà ïðè ãèïîòèðåîçå ñïîñîáñòâóåò ðàçâèòèþ
îêèñëèòåëüíîãî ñòðåññà â îðãàíèçìå, êîòîðûé â ñâîþ
î÷åðåäü ÿâëÿåòñÿ ïðè÷èíîé ñíèæåíèÿ àêòèâíîñòè ñî-
äåðæàíèÿ îêñèäà àçîòà â êðîâè è íàðóøåíèÿ NO-çàâè-
ñèìîé ðåãóëÿöèè ðåàêòèâíîñòè êðîâåíîñíûõ ñîñóäîâ.
Â ñâÿçè ñ ýòèì ïðè ëå÷åíèè îñëîæíåíèé ãèïîòèðåîçà
öåëåñîîáðàçíî, íàðÿäó ñ ãîðìîíàëüíûìè ñðåäñòâàìè,
ïðèìåíåíèå ïðåïàðàòîâ ñ àíòèîêñèäàíòíîé àêòèâíîñòüþ.

Êàê ñëåäóåò èç ðåçóëüòàòîâ íàøåãî ýêñïåðèìåíòà, íà
ôîíå ëå÷åíèÿ ýêñïåðèìåíòàëüíîãî ãèïîòèðåîçà L-òè-
ðîêñèíîì â ïå÷åíè è ìèîêàðäå êðûñ ñîäåðæàíèå îêñè-
äà àçîòà óìåíüøàåòñÿ, ÷òî ñîïðîâîæäàåòñÿ ïîíèæåíè-
åì óðîâíÿ îêèñëèòåëüíîãî ñòðåññà â îðãàíèçìå è ïðî-
öåññîâ ëèïîïåðîêñèäàöèè â òêàíÿõ (î ÷åì ñâèäåòåëü-
ñòâóåò óìåíüøåíèå èíòåíñèâíîñòè ÝÏÐ ñèãíàëà ñïèí-
ìå÷åííîãî ëèïîïåðîêñèäà). Íà ôîíå ëå÷åíèÿ ãèïîòè-
ðåîçà L-òèðîêñèíîì ñîäåðæàíèå ñâîáîäíîãî îêñèäà
àçîòà â êðîâè óâåëè÷èâàåòñÿ íà 30%.

Â ãðóïïå, ãäå æèâîòíûì ñîâìåñòíî ñ L-òèðîêñèíîì îä-
íîâðåìåííî ââîäèëè ïðåïàðàò îëèãîêðèí T, îáëàäàþ-
ùèé àíòèîêñèäàíòíîé àêòèâíîñòüþ [2], íàáëþäàåòñÿ
âîññòàíîâëåíèå ïîêàçàòåëåé îêèñëèòåëüíîãî ìåòàáî-
ëèçìà è ñîäåðæàíèÿ îêñèäà àçîòà â òêàíÿõ è êðîâè ïî-
÷òè äî êîíòðîëüíîãî óðîâíÿ.

Òàêèì îáðàçîì, èç àíàëèçà ðåçóëüòàòîâ íàøèõ èññëåäî-
âàíèé è äàííûõ ëèòåðàòóðû ñëåäóåò, ÷òî â ðåãóëÿöèè
ðåäîêñ-ãîìåîñòàçà ïðè ãèïîòèðåîçå âàæíàÿ ðîëü ïðè-
íàäëåæèò NO-çàâèñèìîé ñèãíàëüíîé ñèñòåìå; íåàäåê-
âàòíàÿ àêòèâàöèÿ NO-ñèíòàçû ÿâëÿåòñÿ ïðè÷èíîé èí-
òåíñèôèêàöèè îêèñëèòåëüíîãî ñòðåññà â îðãàíèçìå;
ðàçâèòèå îêèñëèòåëüíîãî ñòðåññà ñïîñîáñòâóåò îêèñ-
ëèòåëüíîé äåãðàäàöèè âàçîàêòèâíîãî îêñèäà àçîòà, íà-
ðóøåíèþ ðåàêòèâíîñòè êðîâåíîñíûõ ñîñóäîâ, èçìåíå-
íèþ êðîâî- è êèñëîðîäîñíàáæåíèÿ òêàíåé, ÷òî â ñâîþ
î÷åðåäü îáåñïå÷èâàåò äàëüíåéøåå íàðóøåíèå îêèñëè-
òåëüíîãî ìåòàáîëèçìà è ðàçâèòèå íåîáðàòèìûõ èçìå-
íåíèé â òêàíÿõ. Íà îñíîâàíèè ðåçóëüòàòîâ ïðîâåäåííî-
ãî íàìè èññëåäîâàíèÿ ñ÷èòàåì öåëåñîîáðàçíûì ïðè
ãèïîòèðåîçå, íàðÿäó ñî ñïåöèôè÷åñêîé ãîðìîíàëüíîé
òåðàïèåé, ïðèìåíÿòü ôàðìàêîïðåïàðàòû ñ àíòèîêñè-
äàíòíîé àêòèâíîñòüþ.
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Ãðóïïû æèâîòíûõ NO 

1) 22-îé äåíü n=6 
10,0±0,5 

ð1-3<0,001 
ð1-4<0,001 òèðåîèäýêòîìèÿ 
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SUMMARY

REVEALING OF THE ROLE OF NO IN THE PATHOGEN-
ESIS OF HYPOTHYROIDISM

Kupreishvili T., Shanava K., Sanikidze T., Metreveli D.

Tbilisi 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

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.

ÐÅÇÞÌÅ

ÂÛßÂËÅÍÈÅ  ÐÎËÈ  ÎÊÑÈÄÀ ÀÇÎÒÀ  Â  ÏÀÒÎÃÅÍÅ-
ÇÅ  ÃÈÏÎÒÈÐÅÎÇÀ  Â  ÝÊÑÏÅÐÈÌÅÍÒÅ

Êóïðåèøâèëè Ò.Ì., Øàíàâà Ê.Í., Ñàíèêèäçå Ò.Â., Ìåò-
ðåâåëè Ä.Ñ.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò

Èññëåäîâàíû ñîäåðæàíèå îêñèäà àçîòà (NO) â òêàíÿõ (ïå÷å-
íè è ìèîêàðäå) è êðîâè êðûñ, ïîäâåðãíóòûõ òèðåîèä-ýêòî-
ìèè, è âîçìîæíîñòè åãî êîððåêöèè. Ñîäåðæàíèå NO îïðåäå-
ëÿëè ìåòîäîì ÝÏÐ ñ èñïîëüçîâàíèåì ñïèí-ìåòêè äèýòèëäè-
òèîêàðáàìàò íàòðèÿ. Ñïóñòÿ 22 äíÿ ïîñëå òèðåîèä-ýêòîìèè
ñîäåðæàíèå ñâîáîäíîãî NO â òêàíè ìèîêàðäà è ïå÷åíè âîç-
ðàñòàåò íà 33% è 43,3%, ñîîòâåòñòâåííî; îäíîâðåìåííî â
ñïåêòðå ÝÏÐ òêàíè è ìèîêàðäà ðåãèñòðèðîâàëèñü èíòåíñèâ-
íûå ÝÏÐ ñèãíàëû íèòðîçèëüíûõ êîìïëåêñîâ íåãåìîâîãî
æåëåçà (FeSNO, g=2,03), ïðè ýòîì ñîäåðæàíèå ñâîáîäíîãî
îêñèäà â êðîâè æèâîòíûõ ðåçêî óìåíüøàåòñÿ. Ñëåäóåò çàê-
ëþ÷èòü, ÷òî â ðåãóëÿöèè ðåäîêñ-ãîìåîñòàçà ïðè ãèïîòèðåî-
çå âàæíàÿ ðîëü ïðèíàäëåæèò NO-çàâèñèìîé ñèãíàëüíîé ñèñ-
òåìå; äëèòåëüíàÿ íåàäåêâàòíàÿ àêòèâàöèÿ NO-ñèíòàçû ÿâëÿ-
åòñÿ ïðè÷èíîé èíòåíñèôèêàöèè îêèñëèòåëüíîãî ñòðåññà â
îðãàíèçìå, êîòîðûé â ñâîþ î÷åðåäü ÿâëÿåòñÿ ïðè÷èíîé îêèñ-
ëèòåëüíîé äåãðàäàöèè âàçîàêòèâíîãî NO, íàðóøåíèÿ ðåàê-
òèâíîñòè êðîâåíîñíûõ ñîñóäîâ, èçìåíåíèÿ êðîâî- è êèñëî-
ðîäîñíàáæåíèÿ òêàíåé, ÷òî, â ñâîþ î÷åðåäü, îáåñïå÷èâàåò
äàëüíåéøåå íàðóøåíèå îêèñëèòåëüíîãî ìåòàáîëèçìà è ðàç-
âèòèå íåîáðàòèìûõ èçìåíåíèé â òêàíÿõ.

Â ñëó÷àå ëå÷åíèÿ L-òèðîêñèíîì èëè L-òèðîêñèí+îëèãîêðè-
íîì T íàáëþäàåòñÿ âîññòàíîâëåíèå ïîêàçàòåëåé îêèñëèòåëü-
íîãî ìåòàáîëèçìà è ñîäåðæàíèÿ NO â òêàíÿõ è êðîâè, ïðè-
÷åì âòîðîé ñïîñîá ëå÷åíèÿ îêàçàëñÿ áîëåå ýôôåêòèâíûì. Íà
îñíîâàíèè ðåçóëüòàòîâ ïðîâåäåííîãî íàìè èññëåäîâàíèÿ
ñ÷èòàåì öåëåñîîáðàçíûì ïðè ãèïîòèðåîçå, íàðÿäó ñî ñïåöè-
ôè÷åñêîé ãîðìîíàëüíîé òåðàïèåé, ïðèìåíÿòü ôàðìàêîïðå-
ïàðàòû ñ àíòèîêñèäàíòíîé àêòèâíîñòüþ.

Ðåöåíçåíò: ä.ì.í., ïðîô. Í.À. Àíòåëàâà
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Ïðîòèâîîïóõîëåâûå ìåòîäû ëå÷åíèÿ ïðåäóñìàòðèâàþò, â
îñíîâíîì, íåïîñðåäñòâåííóþ ñâÿçü ëå÷åáíîãî ôàêòîðà ñ
îïðåäåëåííûìè êîìïîíåíòàìè îïóõîëåâûõ êëåòîê. Îäíèì
èç ÷óâñòâèòåëüíûõ ïîêàçàòåëåé, îòðàæàþùèõ ôèçèîëîãè-
÷åñêîå ñîñòîÿíèå êëåòêè â íîðìàëüíîì ñîñòîÿíèè è â ðå-
çóëüòàòå âîçäåéñòâèÿ ðàçëè÷íûõ àãåíòîâ, ÿâëÿåòñÿ âåëè÷è-
íà òðàíñìåìáðàííîãî ïåðåíîñà Nà+, Ê+, Ñà2+.

Ïðè èçó÷åíèè èîííîãî ãîìåîñòàçà îïóõîëåâîé êëåòêè
âåñüìà âàæíî èçó÷èòü îñîáåííîñòè êàëüöèåâîãî òðàíñ-
ïîðòà, ò.ê. èìåííî ñ ýòèì èîíîì ñâÿçàí îäèí èç îñíîâ-
íûõ ïîêàçàòåëåé îïóõîëåé – íàðóøåíèå àäãåçèâíûõ
ñâîéñòâ êëåòîê [1-11].

Èñõîäÿ èç âûøåèçëîæåííîãî, öåëüþ èññëåäîâàíèÿ ÿâè-
ëîñü îïðåäåëèòü âëèÿíèå ðàçëè÷íûõ àãåíòîâ íà èîí-
íûé òðàíñïîðò êàëüöèÿ â îïóõîëåâîé êëåòêå (êàðöè-
íîìà Ýðëèõà).

Ìàòåðèàë è ìåòîäû. Îïûòû ïðîâîäèëèñü íà êëåòêàõ êàð-
öèíîìû Ýðëèõà. Âçâåñü ñ êëåòêàìè ïîìåùàëàñü â ñïå-
öèàëüíóþ òåðìîñòàòè÷åñêóþ êàìåðó (370Ñ) ñ ðàñòâî-
ðîì Ðèíãåðà. Îáìåí èîíàìè ìåæäó êëåòêàìè è ðàñòâî-
ðîì Ðèíãåðà îïðåäåëÿëñÿ ïî èçìåíåíèþ èõ êîíöåíòðà-
öèè â ðàñòâîðå â òå÷åíèå îïðåäåëåííûõ ïðîìåæóòêîâ
âðåìåíè: 3, 20, 30, 45, 60 ìèíóò îò íà÷àëà îïûòà. Èññëå-
äîâàíèå èçìåíåíèÿ êîíöåíòðàöèè  Ñà2+ ïðîâîäèëîñü ñ
ïîìîùüþ ñåëåêòèâíûõ ýëåêòðîäîâ, êîòîðûå îáåñïå÷è-
âàëè íåïðåðûâíóþ ðåãèñòðàöèþ èîíîâ. Îáëó÷åíèå
ïðîâîäèëîñü íà ðåíòãåíîâñêîé óñòàíîâêå ÐÓÌ-17, ìîù-
íîñòü äîçû – 1,8 Gr/ìèí (Ðîññèÿ).

Â êà÷åñòâå ïðîòèâîîïóõîëåâîãî ïðåïàðàòà èñïîëüçî-
âàëñÿ âèíêðèñòèí â íåäåëþ ðàç, â òå÷åíèå 2-õ íåäåëü â
äîçå 0,02 ìã íà ìûøü.

Â êà÷åñòâå ãîìåîïàòè÷åñêîãî ïðåïàðàòà áûëà èñïîëü-
çîâàíà ñòèìóëèðîâàííàÿ ôîñôîðíàÿ êèñëîòà (ÑÔÊ) â
ðàçâåäåíèè 10-14. Èç âñåõ ðàçâåäåíèé îíà ÿâëÿåòñÿ íàè-
áîëüøèì ñòèìóëÿòîì [6].

Äëÿ èçó÷åíèÿ òðàíñìåìáðàííîãî ïåðåíîñà Ñà2+ èññëå-
äóåìûå êëåòêè ïîãðóæàëè â ðàñòâîð Ðèíãåðà. Äëÿ ñòè-
ìóëèðîâàíèÿ òðàíñïîðòà êàëüöèÿ, êàê è â ïðåäûäóùèõ
îïûòàõ [5], óâåëè÷èâàëè êîíöåíòðàöèþ êàëüöèÿ â ðà-
ñòâîðå â 5 ðàç (ò.å. äåëàëè åå 10,5 mÌ).

Ðåçóëüòàòû è èõ îáñóæäåíèå. Ïîëó÷åííûå äàííûå îá-
ðàùàþò íà ñåáÿ âíèìàíèå ñðàâíèòåëüíî áîëüøèì íà-
ðàùèâàíèåì êîíöåíòðàöèè êàëüöèÿ â ðàñòâîðå Ðèíãå-
ðà ïî ñðàâíåíèþ ñ ìàëûì åãî ñîäåðæàíèåì â êëåòêàõ.
Óêàçàííîå, íà íàø âçãëÿä,  îáúÿñíÿåòñÿ òåì ôàêòîì, ÷òî
ïÿòèêðàòíîå óâåëè÷åíèå êîíöåíòðàöèè êàëüöèÿ â ðà-
ñòâîðå ñòèìóëèðóåò åãî âõîä  â êëåòêè, ñïîñîáñòâóÿ óñè-
ëåíèþ àêòèâíîãî òðàíñïîðòà Ñà2+, êîòîðûé â òå÷åíèå
÷àñà âûáðàñûâàåòñÿ â áîëüøèõ êîëè÷åñòâàõ.

Óâåëè÷åíèå êîíöåíòðàöèè Ñà2+ âî âíåøíåé ñðåäå îïó-
õîëåâûõ êëåòîê â áîëüøåé ñòåïåíè, ÷åì â íîðìàëüíûõ,
âåäåò ê èçìåíåíèþ â ìåìáðàíå êëåòêè è ñíèæåíèþ
àäãåçèâíûõ ñâîéñòâ êëåòîê è, íàîáîðîò, â ñâÿçè ñ âûá-
ðàñûâàíèåì çíà÷èòåëüíîãî êîëè÷åñòâà Ñà2+, àäãåçèâ-
íûå ñâîéñòâà óâåëè÷èâàþòñÿ. Âîçíèêàþò äâà ïðîòè-
âîïîëîæíûõ ïðîöåññà: îäèí ñïîñîáñòâóåò ñíèæåíèþ
ñòåïåíè êîíòàêòíîñòè îïóõîëåâûõ êëåòîê è äàëüíåé-
øåìó ìåòàñòàçèðîâàíèþ, à äðóãîé íîñèò ðåïàðàòèâ-
íûé õàðàêòåð è íàïðàâëåí íà ñòàáèëèçàöèþ àäãåçèâ-
íûõ ñâîéñòâ êëåòîê. Ðåçóëüòàòû îáëó÷åíèÿ êëåòîê îïó-
õîëè êàðöèíîìû Ýðëèõà ïðåäñòàâëåíû â òàáëèöå. Òàì
æå èìåþòñÿ äàííûå î êàëüöèåâîì òðàíñïîðòå ïîñëå
ïðèìåíåíèÿ âèíêðèñòèíà.

Íàó÷íàÿ ïóáëèêàöèÿ

ÎÑÎÁÅÍÍÎÑÒÈ ÈÎÍÍÎÃÎ ÒÐÀÍÑÏÎÐÒÀ ÊÀËÜÖÈß Â ÎÏÓÕÎËÅÂÛÕ ÊËÅÒÊÀÕ
Â ÓÑËÎÂÈßÕ ÎÁËÓ×ÅÍÈß ÈÎÍÈÇÈÐÓÞÙÅÉ ÐÀÄÈÀÖÈÅÉ,

ÏÐÈÌÅÍÅÍÈß ÕÈÌÈÎÏÐÅÏÀÐÀÒÎÂ È ÃÎÌÅÎÏÀÒÈ×ÅÑÊÈÕ ÑÐÅÄÑÒÂ

Ìöõâåòàäçå À.Â., Íàäàðåéøâèëè Ã.Ã.

Íàó÷íûé öåíòð ðàäèîáèîëîãèè è ðàäèàöèîííîé ýêîëîãèè

Òàáëèöà. Ñîäåðæàíèå Ñà2+  â ðàñòâîðå Ðèíãåðà â ðåçóëüòàòå ðàçëè÷íûõ âëèÿíèé íà êëåòêó

Â ðåçóëüòàòå îáëóчåíèÿ â äîçå Ïîñëå âîçäåéñòâèÿ Âðåìÿ 
îïûòà 
(ìèí.) 

Èíòàêòíîå 
ñîñòîÿíèå 

2 Gr 0,5 Gr 0,1 Gr âèíêðèñ-
òèíà 

ÑÔÊ 
(10-14) 

Ïîñëå âîçäåéñòâèÿ íà 
êëåòêó 0,1 

Gr+ÑÔÊ+âèíêðèñòèí 

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 11,6±0,1 
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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Îáëó÷åíèå â äîçå 0,1 Gr ñïîñîáñòâóåò óñèëåíèþ òðàíñ-
ìåìáðàííîãî ïåðåíîñà èîíîâ êàëüöèÿ â îïóõîëåâûõ
êëåòêàõ â îòëè÷èå îò áîëåå âûñîêèõ äîç (2 Gr è 0,5 Gr),
ïðè êîòîðûõ èìååò ìåñòî, íàîáîðîò, åãî ïîäàâëåíèå.

Èç äàííûõ òàáëèöû ñëåäóåò, ÷òî òàêèå õèìèîïðåïàðà-
òû, êàê âèíêðèñòèí îêàçûâàþò íåïîñðåäñòâåííî óãíå-
òàþùåå âëèÿíèå íà èîííûé òðàíñïîðò â îïóõîëåâûõ
êëåòêàõ, ò.ê., ïî-âèäèìîìó, ìåõàíèçì äåéñòâèÿ ýòîãî ïðå-
ïàðàòà ñâÿçàí ñ ìåìáðàííûìè ìåõàíèçìàìè è îíè óãíå-
òàþò ïåðåíîñ Ñà2+. Âûøå ãîâîðèëîñü î òîì, ÷òî â îïóõî-
ëåâûõ êëåòêàõ óñèëèâàåòñÿ òðàíñìåìáðàííûé ïåðåíîñ
èîíîâ âîîáùå è, îñîáåííî, èîíîâ êàëüöèÿ, ÷òî îáóñëîâ-
ëåíî ïðîèñõîäÿùèìè â îïóõîëåâûõ êëåòêàõ îäíîâðåìåí-
íî äâóìÿ ïðîöåññàìè – íàðóøåíèåì ìåæêëåòî÷íûõ ñâÿ-
çåé, âûçâàííûõ èçìåíåíèÿìè â ìåìáðàíàõ è âûáðîñîì
èç êëåòîê  Ñà2+, ñïîñîáñòâóþùèìè óñèëåíèþ àäãåçèâ-
íûõ ñâîéñòâ ýòèõ êëåòîê.

Ðåçóëüòàòû îäíîâðåìåííîé ïîäà÷è, ñ îäíîé ñòîðîíû,
èîíèçèðóþùåé ðàäèàöèè â äîçå 0,1 Gr è ÑÔÊ â ðàçâåäå-
íèè 10-14, à ñ äðóãîé - âèíêðèñòèíà, ïðèâåäåíû â òàáëè-
öå. Èç òàáëèöû ñëåäóåò, ÷òî èîíèçèðóþùàÿ ðàäèàöèÿ â
ìàëûõ äîçàõ îêàçûâàåò ñòèìóëèðóþùåå âëèÿíèå íà êëåò-
êó ÷åðåç åå èîííûé òðàíñïîðò.

Íàìè ïîêàçàíî, ÷òî 0,05 Gr òàêæå îêàçûâàåò ñòèìóëèðó-
þùåå âëèÿíèå. Âîçìîæíî, â ýòèõ ìàëûõ äîçàõ èîíèçè-
ðóþùàÿ ðàäèàöèÿ îêàçûâàåò íå ðàçðóøàþùåå, à ðàç-
äðàæàþùåå äåéñòâèå, êîòîðîå ìîæåò âîîáùå íå ïîâëè-
ÿòü èëè îêàçàòü ñòèìóëèðóþùåå âëèÿíèå.

Ðåçóëüòàò ïðîâåäåííîãî èññëåäîâàíèÿ ïîçâîëÿåò çàêëþ-
÷èòü, ÷òî âåëè÷èíà èîííîãî òðàíñïîðòà ïîäâåðæåíà
âëèÿíèþ ðàçëè÷íûõ ôàêòîðîâ, îòêðûâàÿ ïåðñïåêòèâû

äëÿ ðåãóëÿöèè èîííîãî ãîìåîñòàçà êëåòêè â çàâèñèìîñ-
òè îò ñèòóàöèè.
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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, Tbilisi, Georgia

The goal of given investigation was to reveal an effect of differ-
ent agents on ion transport of Ca2+ in tumor cells (Erlich’s carci-
nomas). Ionizing radiation, antitumor preparation vinkristin as
well as homeopathic means - stimulated phosphoric acid diluted
at 10-14 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 Ca2+ a hypothesis about its participation in the process of

reparation of tumor cell has been suggested. At increasing of
Ca2+ 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: Ion transport, calcium, tumor cells, irradiation.
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Íàó÷íàÿ ïóáëèêàöèÿ

ÎÑÍÎÂÍÛÅ ÒÅÍÄÅÍÖÈÈ ÍÅÎÒËÎÆÍÎÉ ÕÈÐÓÐÃÈ×ÅÑÊÎÉ ÏÎÌÎÙÈ
Â ÀÄÆÀÐÑÊÎÉ ÀÐ ÇÀ ÏÅÐÈÎÄ ÏÐÎÂÅÄÅÍÈß ÐÅÔÎÐÌ

Â ÑÈÑÒÅÌÅ ÇÄÐÀÂÎÎÕÐÀÍÅÍÈß

Êàäæàÿ Ì.Â., Öåöõëàäçå Ã.Í.

Ðåñïóáëèêàíñêàÿ êëèíè÷åñêàÿ áîëüíèöà, ã. Áàòóìè

Ðåôîðìà çäðàâîîõðàíåíèÿ ÿâëÿåòñÿ îäíîé èç âàæíåé-
øåé ñðåäè äðóãèõ, îñóùåñòâëÿåìûõ ñåãîäíÿ â ñòðàíå,
äëÿ ðåàëèçàöèè êîòîðîé íåîáõîäèìû êàê ïîëèòè÷åñêàÿ
âîëÿ, òàê è ïðîâåäåíèå ðÿäà èíñòèòóöèîíàëüíûõ èçìå-
íåíèé. Íåîáõîäèì òàêæå ó÷åò èäåîëîãè÷åñêèõ, ñî-
öèàëüíûõ, êóëüòóðíûõ, èñòîðè÷åñêèõ è ýêîíîìè÷åñêèõ
ôàêòîðîâ [9].

Â òî æå âðåìÿ, îöåíèâàÿ ðåçóëüòàò ðåôîðì, íå ñòîèò
ïðåíåáðåãàòü åå îñíîâíûì íàçíà÷åíèåì - êâàëèôèöè-
ðîâàííîé ìåäèöèíñêîé ïîìîùüþ, çàùèòîé ïðàâ ïàöè-
åíòà è âðà÷à, ÷òî íåâîçìîæíî áåç èçó÷åíèÿ è àíàëèçà
ñóùåñòâóþùåãî ïîëîæåíèÿ.

Öåëüþ èññëåäîâàíèÿ ÿâèëîñü îïðåäåëèòü îñíîâíûå òåí-
äåíöèè íåîòëîæíîé õèðóðãè÷åñêîé ïîìîùè â Àäæàð-
ñêîé ÀÐ â ïåðèîä ïðîâåäåíèÿ ðåôîðì.

Ìàòåðèàë è ìåòîäû. Íàìè áûëè èñïîëüçîâàíû ñòàòèñ-
òè÷åñêèå äàííûå, íàêîïëåííûå â ïåðèîä ðåôîðìû [1-
6], íà îñíîâå àíàëèçà êîòîðûõ ìû ïîïûòàëèñü ïðåäñòà-
âèòü ñåãîäíÿøíåå ïîëîæåíèå íåîòëîæíîé õèðóðãè÷åñ-
êîé ñëóæáû â Àäæàðñêîé ÀÐ, ñóùåñòâóþùèå ïðîáëå-
ìû. Ïðîâåäåííûé íàìè àíàëèç ñòàíåò îñíîâîé èõ óäà÷-
íîãî ðåøåíèÿ.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Êîëè÷åñòâî áîëüíûõ, ïðî-
îïåðèðîâàííûõ ïî ïîâîäó îñòðîé êèøå÷íîé íåïðîõî-
äèìîñòè (ðèñ. 1), ïîêàçûâàåò, ÷òî ïî ñðàâíåíèþ ñ äàííû-
ìè 1988 ãîäà, â 1996 è 1997 ãã. êîëè÷åñòâî áîëüíûõ, ïðî-
îïåðèðîâàííûõ ñ ýòîé ïàòîëîãèåé, âîçðîñëî, à â 1998-
1999 ãã. íåçíà÷èòåëüíî óìåíüøèëîñü, â 2000 ã. îíî âíîâü
âîçðîñëî. Â äàëüíåéøåì êîëè÷åñòâî áîëüíûõ, ïðîîïå-
ðèðîâàííûõ ïî óêàçàííîé ïðè÷èíå, óìåíüøàåòñÿ, à â 2004
ã. âíîâü íàìå÷àåòñÿ òåíäåíöèÿ ðåçêîãî ðîñòà (ðèñ. 1 è 2).

ÐÅÇÞÌÅ

ÎÑÎÁÅÍÍÎÑÒÈ ÈÎÍÍÎÃÎ ÒÐÀÍÑÏÎÐÒÀ ÊÀËÜÖÈß Â ÎÏÓÕÎËÅÂÛÕ ÊËÅÒÊÀÕ
Â ÓÑËÎÂÈßÕ ÎÁËÓ×ÅÍÈß ÈÎÍÈÇÈÐÓÞÙÅÉ ÐÀÄÈÀÖÈÅÉ,

ÏÐÈÌÅÍÅÍÈß ÕÈÌÈÎÏÐÅÏÀÐÀÒÎÂ È ÃÎÌÅÎÏÀÒÈ×ÅÑÊÈÕ ÑÐÅÄÑÒÂ

Ìöõâåòàäçå À.Â., Íàäàðåéøâèëè Ã.Ã.

Íàó÷íûé öåíòð ðàäèîáèîëîãèè è ðàäèàöèîííîé ýêîëîãèè

Öåëüþ èññëåäîâàíèÿ ÿâèëîñü îïðåäåëèòü âëèÿíèå ðàçëè÷-
íûõ àãåíòîâ íà èîííûé òðàíñïîðò Ñà2+ â îïóõîëåâîé êëåò-
êå (êàðöèíîìû Ýðëèõà). Â êà÷åñòâå àãåíòîâ èñïîëüçîâà-
ëèñü èîíèçèðóþùàÿ ðàäèàöèÿ, ïðîòèâîîïóõîëåâûé ïðå-
ïàðàò âèíêðèñòèí, à òàêæå ãîìåîïàòè÷åñêîå ñðåäñòâî – ñòè-
ìóëèðîâàííàÿ ôîñôîðíàÿ êèñëîòà (ÑÔÊ) â ðàçâåäåíèè 10-14.
Ìàëûå äîçû ðàäèàöèè (0,05 è 0,1 Gr) âñåãäà îêàçûâàëè
ñòèìóëèðóþùåå âëèÿíèå íà èîííûé òðàíñïîðò, äàæå â êîì-
áèíàöèè ñ âèíêðèñòèíîì, êîòîðûé â îòäåëüíîñòè îêàçû-
âàë óãíåòàþùåå âîçäåéñòâèå. ÑÔÊ êàê â îòäåëüíîñòè, òàê
è â ëþáîé êîìáèíàöèè âñåãäà óñèëèâàëà òðàíñìåìáðàí-
íûé ïåðåíîñ èîíîâ. Â îòíîøåíèè Ñà2+  ïîääåðæèâàåòñÿ
âûäâèíóòàÿ ðàíåå ãèïîòåçà îá åãî ó÷àñòèè â ïðîöåññå ðå-

ïàðàöèè îïóõîëåâîé êëåòêè. Ïðè ïîâûøåíèè êîíöåíòðà-
öèè Ñà2+  âî âíåøíåé ñðåäå óñèëèâàåòñÿ òðàíñìåìáðàííûé
ïåðåíîñ ýòîãî èîíà, ÷òî âûçûâàåò óñèëåíèå àäãåçèâíûõ
ñâîéñòâ êëåòîê. Îäíàêî èçâåñòíî, ÷òî â îïóõîëÿõ ýòè ñâîé-
ñòâà óìåíüøàþòñÿ. Ïî-âèäèìîìó, â äàííîì ñëó÷àå èìåþò
ìåñòî äâà ïðîòèâîïîëîæíûõ ïðîöåññà – óñèëåíèå è óìåíü-
øåíèå àäãåçèâíûõ ñâîéñòâ, ÷òî ïîçâîëÿåò ñóäèòü â ïîëüçó
òîãî, ÷òî â îïóõîëåâîì ïðîöåññå èìåþò ìåñòî è ðåïàðà-
òèâíûå ñèëû.

Ðåöåíçåíò: ÷ëåí êîðð. ÀÍ è äåéñòâ. ÷ëåí
ÀÌÍ Ãðóçèè, ïðîô. Ë.Ã. Ìàíàãàäçå
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Ðèñ. 1. Êîëè÷åñòâî áîëüíûõ, îïåðèðîâàííûõ ïî ïîâî-
äó îñòðîé êèøå÷íîé íåïðîõîäèìîñòè â ïåðâûå ñóòêè
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рис. 2
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Ðèñ. 2. Êîëè÷åñòâî áîëüíûõ îïåðèðîâàííûõ ïî ïîâî-
äó îñòðîé êèøå÷íîé íåïðîõîäèìîñòè ñïóñòÿ 24 ÷
îò íà÷àëà çàáîëåâàíèÿ

Íà òîì æå ðèñóíêå îòðàæåíû èçìåíåíèÿ êîëè÷åñòâà
ëåòàëüíûõ èñõîäîâ ïàöèåíòîâ, ëå÷èâøèõñÿ ñ òîé æå ïà-
òîëîãèåé. Ñîãëàñíî äàííûì ðèñóíêàì, óêàçàííûå ïî-
êàçàòåëè ÷åðåç êàæäûå òðè ãîäà äîñòèãàþò ïèêà ñ òåí-
äåíöèåé ïîñòåïåííîãî ñíèæåíèÿ. Íàïðèìåð: óðîâåíü
ïèêà â 1998 ãîäó äîñòèãàåò 13-è ïàöèåíòîâ, â 2000 ã. – 9-è,
â 2002 ã. – 6-è, à â 2004 ã. - ÷èñëî ðàâíÿåòñÿ 3-ì. Ïðèìå÷à-
òåëüíî, ÷òî ïîêàçàòåëü ëåòàëüíîñòè â 2003-2004 ãã. äî-
âîëüíî íèçîê.

Íà ðèñ. 2 ïîêàçàíî êîëè÷åñòâî ïàöèåíòîâ, ïî îòíîøå-
íèþ ê êîòîðûì íå áûëî ïðèìåíåíî õèðóðãè÷åñêîå
âìåøàòåëüñòâî â òå÷åíèå ïåðâûõ ñóòîê. Îòðàæåíî òàê-
æå êîëè÷åñòâî ëåòàëüíûõ èñõîäîâ. Â îäíîì ñëó÷àå
÷èñëî ïàöèåíòîâ ïîñòîÿííî ðàñòåò, ïèêà îíî äîñòè-
ãàåò â 1996 ã. (26 ñëó÷àåâ). Ïîñòåïåííî ýòî ÷èñëî óìåíü-
øàåòñÿ, ïèê ðîñòà íàáëþäàåòñÿ â 2004 ã. Ãðàôèê, îòðà-
æàþùèé ëåòàëüíîñòü, â çíà÷èòåëüíîé ñòåïåíè îòëè÷à-
åòñÿ, è ðåçêèé ðîñò ôèêñèðóåòñÿ â 1998 ãîäó, çàòåì ðåçêî

ïàäàåò è îñòàåòñÿ ïî÷òè íà îäíîì è òîì æå óðîâíå.
Òàêîå ãðàôè÷åñêîå èçîáðàæåíèå äàåò íàì âîçìîæ-
íîñòü ïðåäïîëîæèòü, ÷òî òàêòèêà, âûáðàííàÿ äëÿ ëå-
÷åíèÿ óêàçàííîé ïàòîëîãèè â Àäæàðñêîé ÀÐ â òå÷å-
íèå ïîñëåäíèõ ëåò, ïðàâèëüíà.

Ðàññìîòðåíèå ïàöèåíòîâ ñ îñòðûì àïïåíäèöèòîì
(ðèñ. 3) äàåò íàì âîçìîæíîñòü óòâåðæäàòü, ÷òî ïî ñðàâ-
íåíèþ ñ 1988 ãîäîì â 1997 ãîäó èõ ÷èñëî çíà÷èòåëüíî
ñíèçèëîñü (â 2,6 ðàçà), â 1999 ã. îíî âíîâü âîçðîñëî,
ñîõðàíèâ òàêîå ïîëîæåíèå â òå÷åíèå âñåãî ïîñëåäóþ-
ùåãî ïåðèîäà.

Óêàçàííûå ïàöèåíòû ñîñòàâëÿëè òîò êîíòèíãåíò, ïî îò-
íîøåíèþ ê êîòîðûì õèðóðãè÷åñêîå âìåøàòåëüñòâî
áûëî ïðèìåíåíî â òå÷åíèå ïåðâûõ 24-õ ÷àñîâ ñ ìîìåí-
òà íà÷àëà áîëåçíè. Òàê, ñìåðòåëüíûé èñõîä (äâà ñëó÷àÿ)
ôèêñèðóåòñÿ â 2000 ã. Ïîñòåïåííî îí ñíèæàåòñÿ è â
2002 ã. äîñòèãàåò íóëÿ, êàê è â 1988, 1996, 1997 ãã.
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Ðèñ. 3. Êîëè÷åñòâåííûé ïîêàçàòåëü áîëüíûõ ñ îñò-
ðûì àïïåíäèöèòîì

Ðèñ. 4. Êîëè÷åñòâî áîëüíûõ ñ ïåðôîðàòèâíîé ÿçâîé
æåëóäêà è 12-ïåðñòíîé êèøêè

Îòñðî÷êà õèðóðãè÷åñêîãî âìåøàòåëüñòâà âñåãäà ÷åò-
êî àðãóìåíòèðîâàíà. Â ðåçóëüòàòå ïðîâåäåíèÿ àïïåí-
äýêòîìèè ñ îïîçäàíèåì íà 24 ÷. ñîñòîÿíèå ïàöèåíòà
íå óõóäøàåòñÿ. Îá ýòîì ñâèäåòåëüñòâóåò è òîò ôàêò,
÷òî çà ýòî âðåìÿ çàôèêñèðîâàí ëèøü îäèí ñìåðòåëü-
íûé èñõîä.

Êîëè÷åñòâî áîëüíûõ ÿçâåííîé áîëåçíüþ æåëóäêà è
äâåíàäöàòèïåðñòíîé êèøêè âîëíîîáðàçíî ìåíÿåòñÿ
(ðèñ. 4). Î÷åðòàíèÿ óêàçàííîãî ðèñóíêà ïðèíöèïèàëü-
íî ïîâòîðÿþò ðèñóíîê, îòðàæàþùèé èçìåíåíèÿ êîëè-
÷åñòâà óìåðøèõ ïàöèåíòîâ, ñ ó÷åòîì îäíîãî íþàíñà,
çàêëþ÷àþùåãîñÿ â çåðêàëüíîì îòðàæåíèè äàííûõ.
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Èçâåñòíî, ÷òî ëå÷åíèå êðîâîòå÷åíèÿ èç æåëóäî÷íî-êè-
øå÷íîãî òðàêòà ïîäðàçóìåâàåò êîíñåðâàòèâíóþ òåðà-
ïèþ ñ ñàìîãî æå íà÷àëà, ëèáî ïðåäîïåðàöèîííóþ ïîä-
ãîòîâêó. Ïîýòîìó, åñëè ñóùåñòâóþùèå ñòàòèñòè÷åñêèå
äàííûå ðàññìîòðèì ñ óêàçàííîé òî÷êè çðåíèÿ (ðèñ. 5),

ó íàñ áóäåò âîçìîæíîñòü óòâåðæäàòü, ÷òî êîëè÷åñòâî
íå ïðîîïåðèðîâàííûõ ïàöèåíòîâ íà íà÷àëüíîì ýòàïå
îò÷åòíîãî ïåðèîäà áûëî äîñòàòî÷íî âûñîêèì. Êîëè÷å-
ñòâî íàçâàííûõ ïàöèåíòîâ ê 2002 ã. ñíèçèëîñü. Òàêæå
ñëó÷èëîñü ñ êîëè÷åñòâîì ëåòàëüíûõ èñõîäîâ (ðèñ. 6)

Ðèñ. 5. Êîëè÷åñòâî íåîïåðèðîâàííûõ áîëüíûõ ñ ãàñò-
ðî-äóîäåíàëüíûì êðîâîòå÷åíèåì

Ðèñ. 6. Ñëó÷àè ëåòàëüíîñòè ó íåîïåðèðîâàííûõ áîëü-
íûõ ñ ãàñòðî-äóîäåíàëüíûì êðîâîòå÷åíèåì
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Ïðåäñòàâëåííûå ãðàôèêè íàãëÿäíî ïîêàçûâàþò, ÷òî íî-
âûå òåõíîëîãèè, âíåäðåííûå â äèàãíîñòèêó è ëå÷åíèå
êðîâîòå÷åíèé, äàþò âîçìîæíîñòü ñâîåâðåìåííîãî îïå-
ðàöèîííîãî âìåøàòåëüñòâà. Àíòàöèäíûå è ãåìîñòàòè-
÷åñêèå ñðåäñòâà äîâîëüíî ýôôåêòèâíû. Âñå âûøåñêàçàí-
íîå îáóñëîâèëî óëó÷øåíèå êà÷åñòâà èíòåíñèâíîãî ëå-
÷åíèÿ. Èç ðèñóíêîâ [5,6] ñëåäóåò, ÷òî ðàçðàáîòêà òàêòèêè
ðàöèîíàëüíîãî ëå÷åíèÿ îáóñëîâèëà êàê êîëè÷åñòâåííóþ
ñòàáèëèçàöèþ ïàöèåíòîâ ñ òåíäåíöèé ïîñòåïåííîãî ðî-

ñòà, òàê è ñâåäåíèå ëåòàëüíûõ èñõîäîâ íà íóëü.

Íàñêîëüêî íàøè ñóæäåíèÿ ñîîòâåòñòâóþò ðåàëüíîñòè,
ïîêàæåò ñðàâíèòåëüíûé àíàëèç êîëè÷åñòâà ïðîîïåðè-
ðîâàííûõ ïàöèåíòîâ è ëåòàëüíûõ èñõîäîâ. Êîëè÷åñòâî
ïàöèåíòîâ, ïðîîïåðèðîâàííûõ ïî ïðè÷èíå êðîâîòå÷å-
íèÿ èç æåëóäî÷íî-êèøå÷íîãî òðàêòà (ðèñ. 7), ñòàáèëüíî
ðàñòåò. Ðîñò íàáëþäàåòñÿ è íà ðèñóíêå, îòðàæàþùåì
ëåòàëüíîñòü (ðèñ. 8).

Ðèñ. 7. Êîëè÷åñòâî ïàöèåíòîâ, ïðîîïåðèðîâàííûõ ïî
ïîâîäó êðîâîòå÷åíèÿ èç æåëóäî÷íî-êèøå÷íîãî òðàêòà

Ðèñ. 8. Ïîêàçàòåëü ëåòàëüíîñòè ïàöèåíòîâ, ïðîîïå-
ðèðîâàííûõ ãàñòðî-äóîäåíàëüíûì êðîâîòå÷åíèåì

 

0

10

20

30

40

50

60

19
88

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

0

2

4

6

8

10

12

19
88

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

Êîëè÷åñòâî óùåìëåííûõ ãðûæ (ðèñ. 9) â îò÷åòíîì
ïåðèîäå ïîñòîÿííî ìåíÿåòñÿ. Ðèñóíîê ïîêàçûâàåò,
÷òî èõ ÷èñëî õîòü è íåçíà÷èòåëüíî, îäíàêî, âñå æå,
äîñòîâåðíî ðàñòåò.

Çà ïîñëåäíèå ãîäû òåíäåíöèÿ ðîñòà íàìå÷àåòñÿ òàêæå â
êîëè÷åñòâå ëåòàëüíûõ èñõîäîâ, è åñëè áû íå äâà ïåðèî-
äà âðåìåííîãî çàìåäëåíèÿ â 1999 è 2001 ãã., íàáëþäàëñÿ
áû ïîñòîÿííûé ðîñò (ðèñ. 10).
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Ðèñ. 9 Èçìåíåíèÿ êîëè÷åñòâà óùåìëåííûõ ãðûæ ïî
ãîäàì

Ðèñ. 10 Ñëó÷àè, îòðàæàþùèå ëåòàëüíîñòü ó áîëüíûõ
ñ óùåìëåííîé ãðûæåé
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Èç ãðàôèêà 11 ñëåäóåò, ÷òî ñðåäè áîëüíûõ, ïðîîïåðè-
ðîâàííûõ ïî èñòå÷åíèè 24 ÷àñîâ ïîñëå ïîñòàíîâêè äè-
àãíîçà, íàìå÷àåòñÿ òåíäåíöèÿ óìåíüøåíèÿ, à ðîñò ïðî-
èñõîäèò çíà÷èòåëüíî ïîçæå - â 1997 ã. Â 2003-2004 ãã. íà-

ìå÷àåòñÿ çíà÷èòåëüíûé ðîñò. Äâà ïèêà ñëó÷àåâ ëåòàëü-
íîãî èñõîäà íàáëþäàþòñÿ â 1997 ã. (îäèí ñëó÷àé) è
1999 ã. (3 ñëó÷àÿ). À ñ 2001 ã. ëåòàëüíûé èñõîä ñðåäè
óêàçàííûõ ïàöèåíòîâ íå íàáëþäàåòñÿ.
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Ðèñ. 11 Êîëè÷åñòâî ïàöèåíòîâ ñ óùåìëåííîé ãðûæåé,
ïðîîïåðèðîâàííûõ ïîçæå 24-õ ÷àñîâ

Ðèñ. 12 Ñëó÷àè ñ ëåòàëüíûì èñõîäîì ó ïàöèåíòîâ ñ óùåì-
ëåííîé ãðûæåé, ïðîîïåðèðîâàííûõ ïîçæå 24-õ ÷àñîâ

Ïàðàëëåëüíî äàííûì ñ óùåìëåííûìè ãðûæàìè èíòåðåñ-
íî ðàññìîòðåòü êîëè÷åñòâåííûå èçìåíåíèÿ áàíàëüíîé
ãðûæè. Ýòî èíòåðåñíî, ïîñêîëüêó èçâåñòíî, ÷òî îïåðàöè-
îííîå ëå÷åíèå ãðûæè ðàçíîé ëîêàëüíîñòè â Ñîâåòñêóþ
ýïîõó ÿâëÿëîñü îäíîé èç çíà÷èòåëüíåéøèõ ñîñòàâíûõ ÷àñ-
òåé íàãðóçîê õèðóðãè÷åñêèõ îòäåëåíèé. Îá ýòîì ñâèäå-
òåëüñòâóþò äàííûå 1988 ã. Â óêàçàííîì ãîäó ñ ýòîé ïàòî-
ëîãèåé â äåíü ïîñòóïàë êàê ìèíèìóì îäèí ïàöèåíò. Ñ
1996 ã. êîëè÷åñòâî òàêèõ áîëüíûõ çíà÷èòåëüíî ñíèçèëîñü.

Â îñíîâó òàêèõ êîëè÷åñòâåííûõ èçìåíåíèé, ïî íà-
øåìó ìíåíèþ, ëåæàò ïîïûòêè âûäà÷è áàíàëüíûõ
ãðûæ çà óùåìëåííûå, ïîñêîëüêó îïåðàöèÿ â ñëó÷àå
óùåìëåííûõ ãðûæ ôèíàíñèðóåòñÿ ôåäåðàëüíîé
ïðîãðàììîé. Ýòî ÿâëÿëîñü îäíèì èç èñòî÷íèêîâ êîð-
ðóïöèîííûõ ñäåëîê ìåæäó âðà÷îì è áîëüíûì, ÷òî â
çíà÷èòåëüíîé ñòåïåíè ìåíÿåò èñòèííîñòü ñòàòèñòè-
÷åñêèõ äàííûõ.

Ðèñ. 13 Êîëè÷åñòâî áîëüíûõ ãðûæåé
Ðèñ.14 Êîëè÷åñòâî ïðîîïåðèðîâàííûõ áîëüíûõ ñ õðî-
íè÷åñêèì õîëåöèñòèòîì
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ÌÅÄÈÖÈÍÑÊÈÅ ÍÎÂÎÑÒÈ ÃÐÓÇÈÈ
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1988 1996 1997 1998 1999 2000 2001 2002 2003 2004

Ãîäû Êîë-âî 
êîåê % Êîë-âî 

ïàöèåíòîâ 
Âûïèñàííûå 

ïàöèåíòû 
Ëåòàëüíûå 

ñëóчàè 
Êîë-âî 

êîéêà-äíåé % 

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 
 

Òàê íàçûâàåìûé ïðèíöèï “îáîñòðåíèÿ” äåéñòâóåò è â
ñëó÷àå õðîíè÷åñêîãî õîëåöèñòèòà. Ñêàçàííîå ñòàíåò
åùå áîëåå íàãëÿäíûì â ñëó÷àå èçó÷åíèÿ ÷àñòîòû îïå-
ðàöèé, ïðîâåäåííûõ â íî÷íûå ÷àñû, êîãäà çíà÷èòåëü-
íî âûøå óäåëüíûé âåñ óùåìëåííûõ ãðûæ, îñòðîãî
õîëåöèñòèòà è ïåðôîðàöèè.

Ðèñóíîê 14 ïîêàçûâàåò, ÷òî â 1996 ã. ïî ñðàâíåíèþ ñ 1988
ã. â 5 ðàç ñíèçèëîñü ÷èñëî áîëüíûõ õîëåöèñòèòîì, çàòåì
îíî ïîñòåïåííî âîçðîñëî è äîñòèãëî ñâîåãî ïèêà â 2001-
2002 ãã., à â 2004 ã. ïîíèçèëîñü äî íóëÿ. Ýòî àáñîëþòíî
íåðåàëüíî, ïîñêîëüêó èçúÿòèå çàáîëåâàíèé èç ïðîãðàìì-
íîãî ôèíàíñèðîâàíèÿ íå îçíà÷àåò åãî óìåíüøåíèÿ.

Ïðèìå÷àòåëüíî, ÷òî èçìåíåíèå êîëè÷åñòâà ïàöèåíòîâ,
ïîñòóïèâøèõ â ñòàöèîíàð è ïðîîïåðèðîâàííûõ ïî ïî-
âîäó îñòðîãî õîëåöèñòèòà, çà ðåäêèì èñêëþ÷åíèåì, ïî-
ñòîÿííî ðàñòåò, ÷òî åùå áîëüøå ïîäòâåðæäàåò ïðåäïî-
ëîæåíèå, âûñêàçàííîå ïî ïîâîäó ãðûæ. Íàêîíåö, ðàñ-
ñìîòðèì òàáëèöó, îòðàæàþùóþ îñíîâíûå äàííûå ïî
îáîðîòó êîéêà-äíåé. Ïðèâåäåííûå â òàáëèöå äàííûå íà-
ãëÿäíî ïîêàçûâàþò, ÷òî, íåñìîòðÿ íà óìåíüøåíèå êîëè-
÷åñòâà êîåê, èõ ïðîöåíòíîå ÷èñëî ðàñòåò (8,9%-14%).

Òàêèì îáðàçîì, èñõîäÿ èç âûøåèçëîæåííîãî ñëåäóåò
çàêëþ÷èòü, ÷òî íåîòëîæíàÿ õèðóðãè÷åñêàÿ ïîìîùü âñå
åùå ñîäåðæèò îïðåäåëåííûå ðåçåðâû äëÿ îïòèìèçàöèè
è ðåîðãàíèçàöèè, îäíàêî ÿñíî, ÷òî ðåôîðìèðîâàíèå îä-
íîé êîíêðåòíîé ñôåðû, âíå çàâèñèìîñòè îò äðóãèõ, ôàê-
òè÷åñêè íåâîçìîæíî, ïîñêîëüêó íåîáõîäèìûì ïðåä-
ñòàâëÿåòñÿ ñîîòâåòñòâóþùåå ðåôîðìèðîâàíèå êàê èí-
ñòèòóöèîííîãî óñòðîéñòâà, òàê è ôèíàíñèðîâàíèÿ, ïðî-
ãðàììíîãî îáåñïå÷åíèÿ è ÷åëîâå÷åñêèõ ðåñóðñîâ.
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SUMMARY

ANALYSIS OF THE SITUATION OF SOME URGENT
SURGICAL SERVICES DURING THE REFORM PERIOD
IN HEALTH CARE SYSTEM IN ADJARA

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.
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Êàäæàÿ Ì.Â., Öåöõëàäçå Ã.Í.

Ðåñïóáëèêàíñêàÿ êëèíè÷åñêàÿ áîëüíèöà, ã. Áàòóìè

Ðåôîðìà, íà÷àòàÿ â íàøåé ñòðàíå â 1995 ãîäó, ïðîäîëæàåòñÿ ïî
ñåé äåíü. Äëÿ ïðàâèëüíîé îöåíêè óðîâíÿ ðåøåíèÿ ïîñòàâëåí-
íûõ ïåðåä íåé ïðîáëåì, íåîáõîäèìî îöåíèòü ñîçäàâøååñÿ ïî-
ëîæåíèå â îòäåëüíûõ îòðàñëÿõ ïðîéäåííîãî ïåðèîäà.

Ñ ýòîé öåëüþ íàìè áûëè èñïîëüçîâàíû ñòàòèñòè÷åñêèå äàí-
íûå, íàêîïëåííûå â ïåðèîä ðåôîðìû, íà îñíîâå àíàëèçà êî-
òîðûõ ìû ïîïûòàëèñü ïðåäñòàâèòü ñåãîäíÿøíåå ïîëîæåíèå
íåîòëîæíîé õèðóðãè÷åñêîé ñëóæáû â Àäæàðñêîé ÀÐ, ñóùå-
ñòâóþùèå ïðîáëåìû. Ïðîâåäåííûé íàìè àíàëèç ñòàíåò îñ-
íîâîé èõ óäà÷íîãî ðåøåíèÿ.

Ïîëó÷åííûå ðåçóëüòàòû ïîêàçûâàþò, ÷òî íåîòëîæíàÿ õè-
ðóðãè÷åñêàÿ ïîìîùü âñå åùå ñîäåðæèò îïðåäåëåííûå ðå-
çåðâû äëÿ îïòèìèçàöèè è ðåîðãàíèçàöèè, íî ÿñíî è òî,
÷òî ðåôîðìèðîâàíèå îäíîé êîíêðåòíîé ñôåðû, âíå çàâè-
ñèìîñòè îò äðóãèõ, ôàêòè÷åñêè íåâîçìîæíî, ïîñêîëüêó
íåîáõîäèìûì ïðåäñòàâëÿåòñÿ ñîîòâåòñòâóþùåå ðåôîð-
ìèðîâàíèå êàê èíñòèòóöèîííîãî óñòðîéñòâà, òàê è ôè-
íàíñèðîâàíèÿ, ïðîãðàììíîãî îáåñïå÷åíèÿ è ÷åëîâå÷åñ-
êèõ ðåñóðñîâ.
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