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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
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ADVANTAGES OF MINI-LAPAROTOMY APPROACH
IN TREATMENT OF  ACUTE DESTRUCTIVE CHOLECYSTITIS

Beriashvili Z., Gurgenidze M., Zurashvili M.

Research institute of Medical Radiology,Georgian AS; Tbilisi Clinical Hospital N4

The sickness rate of cholelithiasis has sharply risen
and is still increasing during last decade. According
to National Institute of health of Russia (1992) from
10 to 15% of adult population suffers from chole-
lithiasis. Only 1-4% of them has asymptomatic form
of the disease. The quantity of acute cholecystitis
increased mainly due to its destructive forms [3,4].
Minimal Access Surgery (Laparoscopy) is the tech-
nique of the new millennium for doing most of ab-
dominal operations and it is one of the most signif-
icant advancement of Surgery which took place in
the 20th century. Laparoscopic cholecystectomy (LC)
has been rapidly introduced in practice, thanks to
working out video endoscopic technique and crea-
tion of special instruments. Worldwide thousands
of laparoscopic cholecystectomies were performed
to treat acute destructive cholelithiasis; indications
and contraindications to LC were defined, possible
complications in the early postoperative period and
remote results were studied [5,10,12]. The other
mini-invasive method – cholecystectomy with mini-
laparotomy approach (MC) is less popular among
surgeons though from medical and economical point
of view mini-laparotomic cholecystectomy has ad-
vantages in comparison with other methods of chole-
cystectomy [1,2,5,13].

The aim of the present work is to reveal the advan-
tages of mini-laparotomic cholecystectomy.

It is considered that indications to LC, MC and tradi-
tional cholecystectomy (TC) are principally the same.
Nevertheless Borisov A.E. et al., based on detailed
analysis, picked out only 6 indications and 16 con-
traindications (6 out of them-absolute) to LC. De-
structive forms of acute cholecystitis are amongst
absolute contraindications [3]. Some surgeons reck-
on that this number of contraindications are exagger-
ated and perform LC successfully with obesity of
extreme degree, presence of abdominal adhesions,

gallbladder internal fistualas, choledocholithiasis,
obstructive syndrome of cholalic ducts, local perito-
nitis, perivesical abscesses. Frequency of complica-
tions is not rare in LC.

The mini-incision is mostly transrectal on MC. The
length of incision is about 3-5 sm. On necessity of
conversion it is convenient to enlarge mini-incision
than perform new wide laparotomy. This prevents
expected complications after traditional laparotomy
and the intervention stays in the frame of mini-inva-
sive surgery [5,13].

The possibilities of LC are limited in comparison with
MC. It is caused by possible anatomical peculiarities
of hepatopancreatic duodenal zone, inflammatory
infiltration of hepatoduodenal ligament and gallblad-
der neck area. One of the main problems is carbox-
iperitoneum. The pathophisiological effects of tense
carboxiperitoneum are practically inevitable. They
depend on increased intra abdominal tension and ab-
sorption of carbonic acid gas. As a result of this we
can receive squeezing of abdominal cavity veins, re-
ducing of bloodstream along inferior vena cava, that
causes serious disturbance of hemodynamics and
phlebothrombosis of lower extremities. High abdom-
inal tension may cause restriction of diaphragmatic
respiratory function in postoperative period. Reduc-
ing of mesenteric bloodstream may develop fatal
mesenteric thrombosis or intestinal infarct after LC.
Besides, on LC there are negative effects of absorp-
tion of carbonic acid gas such as hypercapnia,
academia, reducing of minute circulatory volume and
so on. All of this is especially important for elderly
patients with accompanied illnesses and also for pa-
tients with destructive forms of acute cholecystitis
[1,2,5-7,9,11].

We agree with academician Savelev V.S.: the injury
of extrahepatic biliary ducts (EBD) is the most im-

ÍÀÓÊÀ
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portant from all complications of LC. Its frequency
achieves to 6 per 1000 operations, whereas it is
2-5 times less after open cholecystectomy. Besides,
the comparison of LC and open cholecystectomy
isn’t quite correct, for their patients groups are es-
sentially different. Almost all patients with com-
plicated cholelithiasis may be operated on by tra-
ditional method and mini-approach access. LC is
used in simplier and prognostically more favora-
ble cases. Common lethality after LC is less than
after TC (0,06-0,1% and 0,2-0,4% accordingly).
But more than half deaths after LC are caused by
LC as a method itself; lethal cases after open oper-
ation are cused by accompanied problems of car-
diovascular and pulmonary systems. So the prob-
lem of iatrogenic injury of EBD on LC is of para-
mount importance [8,14].

According to the number of authors MC has the fol-
lowing advantages: 1) considerable simplicity.
Surgeon skilled in TC can specialize in LC meth-
od rapidly; 2) comparative cheapness of equipment.
Its price is 8-10 times less than LC’s instruments.
It is considerable from economic point of view;
3) absence of tense carboxiperitoneum and conse-
quently intraoperative changes of respiratory and
hemodynamic indices; 4) possibility of direct vis-
ual and palpable control of gallbladder, EBD, per-
ihepatic area, head of pancreas, duodenum and
gastric part; 5) possibility of cholecystectomy from
the bottom and on necessity suturing of gallblad-
der bed, choledochotomy, choledochostomy by all
given methods, closing of cholecystocholedocheal
and cholecystoduodenal fistulas; 6) on necessity
of conversion mini-approach may be widened to
usual transrectal size; 7) absence of iatrogenic in-
juries and lethal cases depended on the method of

LC and its technical equipment; 8) absence of con-
dition for intraoperative development of hernia
[5,9,10].

Material and methods. We have performed 1152
operations during 2001-2007; 913-female, 239-male.
Their age varied from 17 to 83 (table 1). The number
of patients in the age of more than 70 was 85. The
average duration of operation was 30-40 min.

There were performed 319 operations with de-
structive forms of acute cholecystitis. Among
them were 225 cases of phlegmonous forms. We
met complications: empyemas of gallbladder, par-
avesical infiltrations and abscesses. 94 operations
were performed because of gangrenous form (ta-
ble 2). The number of patients aged 70 and more
was 37 with phlegmonous and 17-with gangre-
nous forms. There were 5 cases of cholecystodu-
odenal fistula with gangrenous form of calculous
cholecystitis. The separation of these organs,
cholecystectomy, suturing of duodenal defects
were performed. Postoperative period passed
without any complications. Once we widened the
mini-incision to 10 ñm, because of remarkable
infiltration of the gallbladder neck. The patient
was discharged on the third day. There was one
case of lethality of female of 75 with gangrenous
perforative form of calculous cholecystitis, dif-
fuse biliary peritonitis. The operation was per-
formed on the vital indications. The patient had
severe accompanied illnesses, such as decompen-
sate insufficiency of heart, diabetes mellitus. We
didn’t meet serious complications in the other
cases. The numbers of average bed-days were
1-2. Patients return to usual social and working
activity in a short time.

Aged groups The number of patients 
 Absolute % 

17-29 110 9,5 
30-39 199 17,3 
40-49 274 23,8 
50-59 284 24,4 
60-69 200 17,5 
70-83 85 7,5 
In all 1152 100 

 

Table 1. Patients’ distribution by age
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Results and their discussion. So, our experience
shows that the only absolute contraindication to MC
is generalized peritonitis. The expenditure of medi-
cines is minimal. The time of narcosis is sharply re-
duced. This is very important for elderly and senile
patients and for the patients with destructive forms
of cholecystitis. Postoperative period is characterized
with insignificant pain syndrome, absence of intesti-
nal paresis and deviation of external respiratory func-
tion. As usual operation outcome is successful; the
patients are active from the first day after operation.
The economic effects are comparable with LC
[1,2,9,10].

Thus, mini-laparotomic technology is a convenient
and quite universal and, what is the most important,
a reliable method of treatment of cholelithiasis and
destructive forms of acute cholecystitis. With intro-
duction of mini-laparotomic technologies the expens-
es for treating are reduced. It allows getting good re-
sults of treatment. According to our estimation and
literary data MC’s economic effects are 8-10 times
more as compared to LC’s and 5 times more than of a
TC’s. This is the operation of choice in treatment of
acute destructive cholecystitis with good postopera-
tive and remote results. Given method has many ad-
vantages and deserves application even in the situa-
tion when LC is contraindicated, that allows to save
the mini-invasion as an idea.
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SUMMARY

ADVANTAGES OF MINI-LAPAROTOMY AP-
PROACH IN TREATMENT OF ACUTE DE-
STRUCTIVE CHOLECYSTITIS

Beriashvili Z., Gurgenidze M., Zurashvili M.

Research institute of Medical Radiology,Georgian
AS; Tbilisi Clinical Hospital N4

The aim of the present work is to reveal the advan-
tages of laparotomic cholecystectomy by mini access.
1152 patients with cholelithiasis from 17 to 83 years
old were operated during 2001 – 2007 (913 – female;
239 male). 85 were more than 70 years old; average
duration of operation was 30 – 40 min. Of 1152 op-
erations - 319 operations were performed for destruc-
tive forms of acute cholecystitis. There were 225 cases
of phlegmonous forms. 94 operations were performed
because of gangrenous form. Once we widened the
mini-incision to 10 sm. There was 1 case of lethality.
We didn’t meet serious complications in the other
cases. The number of average bed - days was 1-2.
Patients return to usual social and working activity
in a short time.

Thus, mini-laparotomic technology is a convenient
and quite universal and, what is the most important,
a reliable method of treatment of cholelithiasis and
destructive forms of acute cholecystitis. With intro-
duction of mini-laparotomic technologies the expens-
es for treating are reduced. It allows to get good re-
sults of treatment. According to our estimation and
literary data MC’s economic effects are 8-10 times
more as compared to LC’s and 5 times more than of a
TC’s. This is the operation of choice in treatment of
acute destructive cholecystitis with good postopera-
tive and remote results. Given method has many ad-
vantages and deserves application even in the situa-
tion when LC is contraindicated, that allows to save
the mini-invasion as an idea.

Key words: acute destructive cholecystitis, laparo-
scopic cholecystectomy, mini-laparotomic cholecys-
tectomy.
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ÏÐÅÈÌÓÙÅÑÒÂÀ ÌÈÍÈËÀÏÀÐÎÒÎÌÍÎ-
ÃÎ ÄÎÑÒÓÏÀ ÏÐÈ ËÅ×ÅÍÈÈ ÄÅÑÒÐÓÊ-
ÒÈÂÍÛÕ ÔÎÐÌ ÕÎËÅÖÈÑÒÈÒÀ

Áåðèàøâèëè Ç.À., Ãóðãåíèäçå Ì.Ð., Çóðàøâè-
ëè Ì.Â.

Íàó÷íî-èññëåäîâàòåëüñêèé èíñòèòóò ìåäèöèíñ-
êîé ðàäèîëîãèè ÀÍ Ãðóçèè; Êëèíè÷åñêàÿ áîëüíè-
öà ¹4, ã. Òáèëèñè

Ïîêàçàòåëè çàáîëåâàåìîñòè æåë÷íîêàìåííîé áî-
ëåçíüþ â ïîñëåäíåå äåñÿòèëåòèå ðåçêî ïîâûñè-
ëèñü. Óâåëè÷èëîñü ÷èñëî îñòðûõ õîëåöèñòèòîâ, â
îñíîâíîì, çà ñ÷åò åãî äåñòðóêòèâíûõ ôîðì. Ê íà-
ñòîÿùåìó âðåìåíè â ìèðå âûïîëíåíû äåñÿòêè
òûñÿ÷ ëàïàðîñêîïè÷åñêèõ õîëåöèñòýêòîìèé, îä-
íàêî, òàêîìó ìèíèèíâàçèâíîìó âìåøàòåëüñòâó
êàê õîëåöèñòýêòîìèÿ ìèíèëàïàðîòîìíûì äîñòó-
ïîì, íåñìîòðÿ íà åå ïðåèìóùåñòâà ïåðåä äðóãè-
ìè ñïîñîáàìè õîëåöèñòýêòîìèè, óäåëÿåòñÿ íåäî-
ñòàòî÷íî âíèìàíèÿ.

Çà 2001-2007 ãã. ìèíèëàïàðîòîìíûì äîñòóïîì
íàìè âûïîëíåíû îïåðàöèè 1152-óì áîëüíûì, èç
íèõ 913 – æåíùèí, 239 – ìóæ÷èí â âîçðàñòå îò
17 äî 83 ëåò, ñðåäè íèõ 85 - â âîçðàñòå 70-è ëåò è
âûøå. Ñðåäíÿÿ ïðîäîëæèòåëüíîñòü îïåðàöèè ñî-
ñòàâëÿëà 30-40 ìèíóò. Ïî ïîâîäó äåñòðóêòèâíûõ
ôîðì îñòðîãî õîëåöèñòèòà íàìè âûïîëíåíî
319 îïåðàöèé. Èç íèõ ôëåãìîíîçíûé õîëåöèñòèò
âûÿâëåí â 225-è ñëó÷àÿõ. 94 îïåðàöèè âûïîëíå-
íû ïî ïîâîäó ãàíãðåíîçíîé ôîðìû. Â îäíîì ñëó-
÷àå ïðèøëîñü ðàñøèðèòü äîñòóï äî 10-è ñì. Â èí-
òðà- è ïîñòîïåðàöèîííîì ïåðèîäàõ ñåðüåçíûõ îñ-
ëîæíåíèé íå âûÿâëåíî. Îòìå÷åí îäèí ñëó÷àé ëå-
òàëüíîñòè. ×èñëî êîéêî-äíåé ñîñòàâèëî 1-2. Èçó-
÷åíèå îòäàëåííûõ ðåçóëüòàòîâ âûÿâèëî âîññòà-
íîâëåíèå ñîöèàëüíîé è òðóäîâîé äåÿòåëüíîñòè
ïàöèåíòîâ çà êîðîòêèé ñðîê.

Ðåçóëüòàòû ïðîâåäåííûõ íàìè èññëåäîâàíèé ïî-
çâîëÿþò ðåêîìåíäîâàòü ìèíèëàïàðîòîìíóþ õîëå-
öèñòýêòîìèþ äëÿ ëå÷åíèÿ êàê æåë÷íîêàìåííîé
áîëåçíè, òàê è äåñòðóêòèâíûõ ôîðì îñòðîãî õî-
ëåöèñòèòà.
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DYNAMICS OF THE STRUCTURAL AND ELECTRICAL CHARACTERISTICS
OF ERYTHROCYTES IN MEN WITH METASTATIC ADENOCARCINOMA

OF THE PROSTATE BEFORE AND AFTER PLASTIC ORCHECTOMY

Veshapidze N., Chigogidze T., Managadze L., Gabunia N., Kotrikadze N.

Iv. Javakhishvli Tbilisi State University, Faculty of Exact and Natural sciences, Faculty of Medicine

Changes of erythrocytes structural, functional and
electrical characteristics are one of the numerous ne-
oplastic syndromes, which characterize the growth
of malignant tumor. Therefore, very important role
in prostate cancer genesis is paid to blood cells.
Especially, to erythrocytes membranes function,
which is determined by electrophoretic mobility of
erythrocytes [7,8].

It’s known that electrophoretic mobility of the eryth-
rocytes is fairly stable, vitally important index, which
is directly concerned with a cellular charge and de-
termines rheological and suspension stability of the
blood. That is why, change in the electrophoretic
mobility of erythrocytes, even in a small range is the
real index of the pathological changes within the or-
ganism and respectively, in the blood.

Proceeding from all mentioned above, given investi-
gations included the study of erythrocytes electro-
phoretic mobility changes in men patients with met-
astatic prostate adenocarcinoma before and after cas-
tration.

Material and methods. For experimental research
were used the erythrocytes of 15 men with metastat-
ic prostate cancer (before and after 4-6 months from
castration) and of the 15 practically healthy men (con-
trol group). The patients age was vacillate from 60 to
75 years old.

The electrophoretic mobility of erythrocytes was re-
vealed in laboratory conditions by Kharamanenko and
Abramson micromethods [5].

Experimental data were processed by means of stand-
ard variation statistics MINITAB (Basic statistic)
p≤0,05 was taken as statistically proved.

Results and their discussion. Investigation revealed,
that in the blood of metastatic prostate cancer patients
(before castration) the level of electrophoretic mobility
of erythrocytes was decreased, as compared to the con-
trol group and postoperational period. But 4-6 months
after castration the electrophoretic mobility of erythro-
cytes was higher, than in preoperational period and ap-
proximately the same as in control group (table).

Table. Variotion of electrophoretic mobility of erythrocytes in practically healthy men
and men with metastatic prostate adenocarcinoma before and after castration

 

 
Electrophoretic 

Nmobility 
(μ/wm-1/ν/sm) 

Normocytes 
(%) 

acantocytes 
(%) 

macrocytes 
(%) 

Control group 1,4±0,03 90,8±4 0,2±0,005 2,2±0,4 
Metastatic adenocarcinoma of 
the prostate (before castration) 1,03±0,01 64±5 15±2 6±0,4 

Metastatic adenocarcinoma of 
the prostate (after castration) 1,25±0,01 65±4 11±0,1 15±0,3 

n=15 (number of patients in each group); patients age vacillation is from 60 to 75 years old, p≤0,05

It’s known, that during the malignant transformation
in organism are exposed the considerable changes of
homeostasis, which effect erythrocytes superficial
membranes and alter their's electrical and structural
parameters. This is reflected in changes of erythro-
cytes electrophoretic mobility [4]. Probably, that is

one of the reason that causes considerable decrease
of erythrocytes electrophoretic mobility in patients
with metastatic prostate adenocarcinoma (before cas-
tration). Also, comperative normalization of erythro-
cytes electrophoretic mobility after castration and its
approximation to the control group on this stage (4-6
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months after castration) may be the reason that in-
duces partial restoration of organism homeostasis.

It’s known, that erythrocytes plasmatic membrane
which is over-surrounded by glycoproteins and plas-
matic proteins – glycocalix, is charged and its inter-
action with moving erythrocytes causes various ef-
fects [2]. Protein molecules can fix on the erythro-
cytes surface. They are reducing electrical charge of
the membrane and effecting electrophoretic mobility
of erythrocytes [5,6].

Probably, the mechanism explained above, partially
effects erythrocytes mobility in electrical field be-
fore and after operation of patients with metastatic
prostate cancer and correspondingly, changes eryth-
rocytes electrophoretic mobility.

It’s known, that young, normal erythrocytes (nor-
mocytes) move more rapidly in electrical field [4],
rather than aged, energy lacked cells (acantocytes).
Normocytes‘ superficial structure doesn't undergo
considerable alterations and correspondingly their
electrophoretic mobility doesn't change. As for low
energetic, aged erythrocytes (acantocytes), the
products of heamolisis are absorbing on their sur-
face and they cause the reducing of electrophoret-
ic mobility [5].

Proceeding from all mentioned above, in the blood
of patients with metastatic prostate cancer (before
castration) erythrocytes electrophoretic mobility
should be lowered by reducing of amount of young
erythrocytes (normocytes) and by increasing amount
of aged erythrocytes with low energetic potential
(acantocytes) (table). As for period after castration,
researches revealed that the amount of normocytes
was not changed and was stable on the level, as on
preoperational period (table). As the same time the
percentage of acantocytes was sharply increased in
compare to control group, though there was observed
a tending to decrease compared to data before cas-
tration (table). Considering morphological picture
described above, the electrophoretic mobility of the
erythrocytes should be sharply decreased after cas-
tration, but it is not like that. As researches have
shown, the electrophoretic mobility of erythrocytes
compared to control is comparatively reduced after
castration, but is increased in comparison to preop-
erational data.

It’s known, that large erythrocytes – macrocytes are
cells with high electrokinetic potential, and have high-
er electrophoretic mobility than normal cells [1].

Our investigations revealed, that in peripheral blood
of patients with metastatic prostate cancer (after cas-
tration) there was increased the amount of macrocytes
compared to preoperational data (table).

Probably, the bone marrow tries to compensate nor-
mocytes deficit and tries to release macrocytes into
the blood on the background of erythrocytes suppres-
sion. High electrokinetic potential and electrophoretic
mobility of macrocytes define the changes of eryth-
rocytes electrophoretic mobility in case of given pa-
thology. Also, some mechanisms might be unknown.

So, we have studied erythrocytes electrophoretic
mobility, because the changes in these parameters
corresponds to the changes of the functioning of
the erythrocytes membrane and its change, even
in the small range is the real index of the patho-
logical changes within the organism and respec-
tively in the blood.

Therefore, proceeding from our investigation and
considering the literature, we can conclude, that in
patients with metastatic prostate adenocarcinoma (be-
fore and after castration), the alterations which take
place on the background of pathological processes in
the organism effect erythrocytes membranes and more
or less change their structural and electrical parame-
ters, specifically electrophoretic mobility of erythro-
cytes. Also, the comparative normalization of eryth-
rocytes electrophoretic mobility after castration and
its approximation to the control group may be con-
sidered as an index of amelioration of organism gen-
eral condition.
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SUMMARY

DYNAMICS OF THE STRUCTURAL AND ELEC-
TRICAL CHARACTERISTICS OF ERYTHRO-
CYTES IN MEN WITH METASTATIC ADENO-
CARCINOMA OF THE PROSTATE BEFORE
AND AFTER PLASTIC ORCHECTOMY

Veshapidze N., Chigogidze T., Managadze L.,
Gabunia N., Kotrikadze N.

Iv. Javakhishvli Tbilisi State University, Faculty of
Exact and Natural Sciences, Faculty of Medicine

The changes of electrophoretic mobility of erythro-
cytes in the practically healthy men and in men with
metastatic prostate cancer before and after castration
were studied.

The electrophoretic mobility of erythrocytes was in-
vestigated in laboratory conditions by Kharamanenko
and Abramson micro methods.

Experimental data were processed by means of stand-
ard variation statistics MINITAB (Basic statistic)
p≤0,05 was taken as statistically proved.

Investigation revealed, that the level of electrophoretic
mobility of erythrocytes was decreased in the blood
of metastatic prostate cancer patients (before castra-
tion), as compared with control group and with post
operational period data.

Electrophoretic mobility of erythrocytes 4-6 months
after castration was higher, as compared to preopera-
tional period and approximately the same as in con-
trol group.

It was found, that during the malignant adenocarci-
noma of prostate (before and after surgery) patho-
logical changes in organism effect erythrocytes su-
perficial membranes and alter their electrical and
structural parameters. This is reflected in changes
of erythrocytes electrophoretic mobility. Probably,
that is one of the reasons of considerable decrease
of erythrocytes electrophoretic mobility in patients
with metastatic prostate adenocarcinoma (before
castration). Also, comparative normalization of
erythrocytes electrophoretic mobility after castra-
tion and its approximation to the control group on
this stage (4-6 months after castration) may be the
reason that induces partial restoration of organism
homeostasis.

Key words: prostate adenocarcinoma, plastic or-
chectomy, erythrocytes, electrophoretic mobility.
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ÄÈÍÀÌÈÊÀ ÈÇÌÅÍÅÍÈÉ ÑÒÐÓÊÒÓÐÍÛÕ
È ÝËÅÊÒÐÎÍÍÛÕ ÕÀÐÀÊÒÅÐÈÑÒÈÊ
ÝÐÈÒÐÎÖÈÒÎÂ Ó ÌÓÆ×ÈÍ Ñ ÌÅÒÀÑÒÀ-
ÒÈ×ÅÑÊÎÉ ÀÄÅÍÎÊÀÐÖÈÍÎÌÎÉ ÏÐÎ-
ÑÒÀÒÛ ÄÎ ÊÀÑÒÐÀÖÈÈ È ÏÎÑËÅ ÍÅÅ

Âåøàïèäçå Í.Ë., ×èãîãèäçå Ò.Ã., Ìàíàãàäçå Ë.Ã.,
Ãàáóíèÿ Í.Ã., Êîòðèêàäçå Í.Ã.

Òáèëèññêèé ãîñóäàðñòâåííûé óíèâåðñèòåò
èì. Èâ. Äæàâàõèøâèëè, äåïàðòàìåíò ìåäèöèíû

Èçó÷åíà äèíàìèêà èçìåíåíèé ýëåêòðîôîðåòè÷åñ-
êîé ïîäâèæíîñòè ýðèòðîöèòîâ ó ïðàêòè÷åñêè çäî-
ðîâûõ ìóæ÷èí è ñ ìåòàñòàòè÷åñêîé àäåíîêàðöè-
íîìîé ïðîñòàòû äî êàñòðàöèè è ïîñëå íåå.

Ýëåêòðîôîðåòè÷åñêàÿ ïîäâèæíîñòü ýðèòðîöèòîâ
îïðåäåëÿëàñü ìèêðîìåòîäàìè, ïðåäëîæåííûìè
Õàðàìàíåíêî è Àáðàìñîíà. Ýêñïåðèìåíòàëüíûå
äàííûå ðàññ÷èòûâàëèñü âàðèàöèîííûì ñòàòèñòè-
÷åñêèì ìåòîäîì ñ èñïîëüçîâàíèåì ïðîãðàììû
MINITAB (Basic statistic). Ðàçëè÷èÿ ñ÷èòàëè äîñ-
òîâåðíûìè ïðè çíà÷èìîñòè ð≤0,05.
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Èññëåäîâàíèÿ ïîêàçàëè, ÷òî â êðîâè ìóæ÷èí ñ
ìåòàñòàòè÷åñêîé àäåíîêàðöèíîìîé ïðîñòàòû (äî
êàñòðàöèè) ýëåêòðîôîðåòè÷åñêàÿ ïîäâèæíîñòü
ýðèòðîöèòîâ ïîíèæåíà ïî ñðàâíåíèþ ñ êîíò-
ðîëüíîé ãðóïïîé è ïîêàçàòåëÿìè ïîñëåîïåðàöè-
îííîãî ïåðèîäà. Ñïóñòÿ 4-6 ìåñÿöåâ ïîñëå êàñò-
ðàöèè îïðåäåëÿëàñü ïîâûøåííàÿ ýëåêòðîôîðåòè-
÷åñêàÿ ïîäâèæíîñòü ýðèòðîöèòîâ ïî ñðàâíåíèþ
ñ ïîêàçàòåëÿìè ïðåäîïåðàöèîííîãî ïåðèîäà è êîí-
òðîëüíîé ãðóïïû.

Óñòàíîâëåíî, ÷òî ïðè ìåòàñòàòè÷åñêîé àäåíîêàðöè-
íîìå ïðîñòàòû (äî è ïîñëå îïåðàöèè) ïàòîëîãè÷åñ-
êèå èçìåíåíèÿ â îðãàíèçìå âëèÿþò íà ïîâåðõíîñò-
íóþ ìåìáðàíó ýðèòðîöèòîâ è èçìåíÿþò åå ñòðóêòóð-
íóþ è ýëåêòðîííóþ õàðàêòåðèñòèêó, â òîì ÷èñëå è
ýëåêòðîôîðåòè÷åñêóþ ïîäâèæíîñòü ýðèòðîöèòîâ.
Ïîñëå êàñòðàöèè íîðìàëèçàöèþ ýëåêòðîôîðåòè÷åñ-
êîé ïîäâèæíîñòè ýðèòðîöèòîâ è èõ ïðèáëèæåíèå ê
äàííûì êîíòðîëüíîé ãðóïïû ìîæíî ñ÷èòàòü ïîêàçà-
òåëåì óëó÷øåíèÿ îáùåãî ñîñòîÿíèÿ îðãàíèçìà.

ÝÔÔÅÊÒÈÂÍÎÑÒÜ ÒÀËÈÒÎÍÀ Â ËÅ×ÅÍÈÈ
ÁÎËÜÍÛÕ ÈØÅÌÈ×ÅÑÊÎÉ ÊÀÐÄÈÎÌÈÎÏÀÒÈÅÉ

×àïèäçå Ã.Ý., Ðèãâàâà Ë.Ë., Êîïàëåèøâèëè Ë.À., ×óõðóêèäçå À.Ì., Ãîêèåëè À.À.

Öåíòð íåîòëîæíîé êàðäèîëîãèè èì. Ã.Ý. ×àïèäçå; Íàöèîíàëüíûé öåíòð òåðàïèè

Èøåìè÷åñêàÿ êàðäèîìèîïàòèÿ - òÿæåëîå è ïðî-
ãíîñòè÷åñêè íåáëàãîïðèÿòíîå çàáîëåâàíèå ñåð-
äå÷íî-ñîñóäèñòîé ñèñòåìû; åå îñíîâíîé ïðè÷è-
íîé ÿâëÿåòñÿ èøåìè÷åñêàÿ áîëåçíü ñåðäöà, êî-
òîðàÿ îáóñëîâëèâàåò íå òîëüêî ïîÿâëåíèå ó÷àñò-
êîâ ïîíèæåííîé ëîêàëüíîé ñîêðàòèìîñòè ñåð-
äå÷íîé ìûøöû, íî è ïðîöåññ ðåìîäåëèðîâàíèÿ.
Ïî ðàçíûì äàííûì ó áîëüíûõ èøåìè÷åñêîé êàð-
äèîìèîïàòèåé, ðàçâèâøåéñÿ íà ôîíå ïåðåíåñåí-
íîãî èíôàðêòà ìèîêàðäà (ÈÌ), ëåòàëüíîñòü â òå-
÷åíèå ïåðâîãî ãîäà ñîñòàâëÿåò 20-21% [1].

Â ïîñëåäíèå ãîäû, â ñâÿçè ñ ðàçâèòèåì íåé-
ðîãóìîðàëüíîé òåîðèè ïàòîãåíåçà ñåðäå÷íîé
íåäîñòàòî÷íîñòè (ÑÍ), øèðîêî ïðèìåíÿþòñÿ
β-àäðeíîáëîêàòîðû (ÁÀÁ).

Â ñîâðåìåííîé êàðäèîëîãèè ïîä÷åðêèâàåòñÿ çíà-
÷åíèå ñèìïàòî-àäðåíàëîâîé ñèñòåìû â ïðîãðåñ-

ñèðîâàíèè ÑÍ. Èñõîäÿ èç ýòîãî, êîððåêöèÿ ïîâû-
øåííîé àêòèâíîñòè ñèìïàòî-àäðåíàëîâîé ñèñòå-
ìû îáåñïå÷èâàåò óëó÷øåíèå êëèíè÷åñêîãî ñîñòî-
ÿíèÿ è ïðîãíîçà [2].

Ñðåäè ìíîãî÷èñëåííûõ ïîëîæèòåëüíûõ ýôôåêòîâ
ÁÀÁ ïðè ÑÍ ñëåäóåò îòìåòèòü ëèøü íåêîòîðûå:
óìåíüøåíèå ÷àñòîòû ñåðäå÷íûõ ñîêðàùåíèé
(×ÑÑ), ïîòðåáëåíèå ìèîêàðäîì êèñëîðîäà, äèëà-
òàöèÿ è ãèïåðòðîôèÿ ìèîêàðäà, ïðîòèâîàðèòìè-
÷åñêîå è àíòèôèáðèëëÿòîðíîå äåéñòâèå, óëó÷øå-
íèå äèàñòîëè÷åñêîé ôóíêöèè ëåâîãî æåëóäî÷êà
(ËÆ). Êðîìå òîãî, ÁÀÁ äåéñòâóþò êàê êàðäèî-
ïðîòåêòîðû, îãðàíè÷èâàþò çîíó èøåìèè ïðè èí-
ôàðêòàõ, ïðåäîòâðàùàþò ïðîãðåññèðîâàíèå àðòå-
ðèàëüíîé ãèïåðòåíçèè [1].

Â 1973 ãîäó øâåäñêèìè êàðäèîëîãàìè [öèò. ïî 1]
âïåðâûå áûë ïðèìåíåí ñåëåêòèâíûé ÁÀÁ - ïðîê-
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òîëîë ñ öåëüþ óðåæåíèÿ ïðèñòóïîâ ñòåíîêàðäèè.
Áûëî îòìå÷åíî, ÷òî ïðåïàðàò ïîëîæèòåëüíî âëè-
ÿåò íà ãåìîäèíàìèêó ïàöèåíòîâ ñ ëàòåíòíûì òå-
÷åíèåì ëåâîæåëóäî÷êîâîé íåäîñòàòî÷íîñòè, êî-
òîðàÿ íå îòâå÷àåò íà ðóòèííóþ òåðàïèþ äèãèòà-
ëèñîì è ìî÷åãîííûìè ïðåïàðàòàìè.

Ïîäáîð ïðåïàðàòîâ êëàññà ÁÀÁ ïðîèçâîäèòñÿ èí-
äèâèäóàëüíî, òàê êàê îíè äåëÿòñÿ íà êàðäèîñå-
ëåêòèâíûå è íåêàðäèîñåëåêòèâíûå, ñ ñîáñòâåííîé
ñèìïàòîìèìåòè÷åñêîé àêòèâíîñòüþ è áåç íåå; ñó-
ùåñòâóåò è ãðóïïà ñ âàçîäèëàòèðóþùèì ýôôåê-
òîì. Ïðåäïî÷òåíèå îòäàåòñÿ ïðåïàðàòàì, êîòîðûå
äîêàçàëè ñâîé êàðäèîïðîòåêòîðíûé ýôôåêò ïðè
ÑÍ: êàðâåäèëîë, áèñîïðîëîë, ìåòîïðîëîë. Êàðâå-
äèëîë â òåðàïåâòè÷åñêèõ äîçàõ áëîêèðóåò êàê β,
òàê α1 ðåöåïòîðû è èìååò àíòèîêñèäàíòíûé ýô-
ôåêò. Äîêàçàíî, ÷òî êàðâåäèëîë â âûñîêèõ äîçàõ
îáëàäàåò ñâîéñòâîì àíòàãîíèñòîâ êàëüöèÿ, â ÷àñ-
òíîñòè, ñîñóäîðàñøèðÿþùèì ýôôåêòîì.

Îñíîâíûìè ìåõàíèçìàìè äåéñòâèÿ êàðâåäèëîëà
ÿâëÿþòñÿ: èíãèáèöèÿ ðåíèí-àíãèîòåíçèí è ñèìïà-
òî-àäðåíàëîâîé ñèñòåì, óìåíüøåíèå ïîñòíàãðóç-
êè è ïîòðåáíîñòè ñåðäå÷íîé ìûøöû â êèñëîðîäå,
ïðîôèëàêòèêà àðèòìèè, çàìåäëåíèå àïîïòîçà êàð-
äèîìèîöèòîâ, ïðîëèôåðàöèè ãëàäêîìûøå÷íûõ
êëåòîê è îáðàçîâàíèÿ ñâîáîäíûõ ðàäèêàëîâ.

Ïðîàíàëèçèðîâàâ áîëåå 15-òè ïëàöåáî-êîíòðîëèðóå-
ìûõ èññëåäîâàíèé ëå÷åíèÿ èøåìè÷åñêîé è èäèî-
ïàòè÷åñêîé êàðäèîìèîïàòèè ïðåïàðàòàìè ãðóïïû
ÁÀÁ, èññëåäîâàòåëè ïðèøëè ê âûâîäó, ÷òî íàñòóïè-
ëà íîâàÿ íåéðîãóìîðàëüíàÿ ýðà â ëå÷åíèè ÑÍ [3].

Â 1996 ãîäó âïåðâûå íà îñíîâå ðàíäîìèçèðîâàí-
íûõ èññëåäîâàíèé ïîëó÷åíû äàííûå î ïîëîæè-
òåëüíîì âëèÿíèè êàðâåäèëîëà íà òå÷åíèå ÑÍ. Ïî
äàííûì USCP èññëåäîâàíèÿ, ëåòàëüíîñòü ó ïàöè-
åíòîâ ñ èøåìè÷åñêîé êàðäèîìèîïàòèåé ñîñòàâè-
ëà â òå÷åíèå ïåðâîãî ãîäà 10%, ïî äàííûì SOLD-I -
12%, è ïî äàííûì ÅËÈÒÅ - 8,7% [7].

Â 1997 ãîäó êàðâåäèëîë ñòàë ïåðâûì ÁÀÁ, êîòî-
ðûé, íàðÿäó ñ ìî÷åãîííûìè è ÈÀÏÔ, çàðåãèñò-
ðèðîâàí FDA êàê îñíîâíîå ñðåäñòâî ëå÷åíèÿ ÑÍ.
Äîêàçàíî, ÷òî äëèòåëüíîå ïðèìåíåíèå êàðâåäè-
ëîëà óìåíüøàåò ïîêàçàòåëü ëåòàëüíîñòè ó áîëü-
íûõ ÑÍ, äëèòåëüíîñòü è ÷àñòîòó ãîñïèòàëèçàöèè,
ïðîãðåññèðîâàíèå ÑÍ, óëó÷øàåò êà÷åñòâî æèçíè,
õîðîøî ïåðåíîñèòñÿ áîëüíûìè.

Íà ôàðìàöåâòè÷åñêîì ðûíêå Ãðóçèè âñå ÷àùå
ïîÿâëÿþòñÿ ò.í. ãåíåðè÷åñêèå ìåäèêàìåíòû. Îáÿ-
çàòåëüíûì óñëîâèåì èõ íàçíà÷åíèÿ ÿâëÿåòñÿ òå-
ðàïåâòè÷åñêàÿ ýêâèâàëåíòíîñòü ïî îòíîøåíèþ ê
îðèãèíàëüíîìó ïðåïàðàòó è õîðîøàÿ ïåðåíîñè-
ìîñòü. Âàæíûì ìîìåíòîì ÿâëÿåòñÿ òàêæå áîëåå
íèçêàÿ öåíà ãåíåðèêîâ, ó÷èòûâàÿ òî îáñòîÿòåëü-
ñòâî, ÷òî áîëüíûå äîëæíû ïðèíèìàòü ýòè ìåäè-
êàìåíòû â òå÷åíèå âñåé æèçíè.

Ìàòåðèàë è ìåòîäû. Â èññëåäîâàíèå áûëè âêëþ-
÷åíû 20 áîëüíûõ èøåìè÷åñêîé êàðäèîìèîïàòè-
åé ìóæñêîãî ïîëà â âîçðàñòå îò 44 äî 75 ëåò, ñðåä-
íèé âîçðàñò - 59 ëåò.

Ó 28% áîëüíûõ îòìå÷àëñÿ ñàõàðíûé äèàáåò
II òèïà, ó 16% áîëüíûõ - ìåðöàòåëüíàÿ àðèòìèÿ
(ïåðñèñòèðóþùàÿ ôîðìà), ó 44% - àðòåðèàëüíàÿ
ãèïåðòåíçèÿ. Ó 12% áîëüíûõ ñîïóòñòâóþùèõ çà-
áîëåâàíèé íå îòìå÷àëîñü.

Àíàëèçèðóÿ ïðè÷èíû èøåìè÷åñêîé êàðäèîìèî-
ïàòèè, íàìè âûÿâëåíî, ÷òî ó áîëüøèíñòâà ïàöè-
åíòîâ èøåìè÷åñêàÿ êàðäèîìèîïàòèÿ ðàçâèëàñü
íà ôîíå ïîñòèíôàðêòíîãî êàðäèîñêëåðîçà. Íå-
ñìîòðÿ íà ëå÷åíèå áàçîâîé òåðàïèåé, ó ïàöèåí-
òîâ îòìå÷àëèñü îäûøêà, ïåðèôåðè÷åñêèå îòåêè.
Ó 56% áîëüíûõ âûÿâëåíà ñòåíîêàðäèÿ (â ñðåä-
íåì, 1-2 ðàçà â íåäåëþ) - II Ô.Ê. ïî êàíàäñêîé
êëàññèôèêàöèè.

Êðèòåðèè èñêëþ÷åíèÿ èç èññëåäîâàíèÿ: íåêîíò-
ðîëèðóåìàÿ ãèïåðòîíèÿ, áðàäèêàðäèÿ (×ÑÑ<50),
ñèíîàòðèàëüíûå è àòðèîâåíòðèêóëÿðíûå áëîêàäû
II-III ñòåïåíè, òèðåîòîêñèêîç, âðîæäåííûå èëè
ãåìîäèíàìè÷åñêè çíà÷èìûå ïîðîêè ñåðäöà, áðîí-
õèàëüíàÿ àñòìà.

Äëÿ ïîäòâåðæäåíèÿ îñíîâíîãî äèàãíîçà (èøåìè-
÷åñêàÿ êàðäèîìèïàòèÿ) ïàöèåíòàì ïðîâîäèëèñü
ñòàíäàðòíûå îáñëåäîâàíèÿ (ñ ó÷åòîì êðèòåðèåâ
ÂÎÇ). Íàðÿäó ñ ðóòèííûìè êëèíè÷åñêèìè èññëå-
äîâàíèÿìè, áîëüíûì ïðîâîäèëèñü ýõîêàðäèîãðà-
ôè÷åñêîå èññëåäîâàíèå, 24-÷àñîâîå õîëòåðîâñêîå
ÝÊÃ-ìîíèòîðèðîâàíèå.

Ïàöèåíòàì, ïàðàëëåëüíî îñíîâíîìó ëå÷åíèþ
ÑÍ (ÈÀÏÔ, ìî÷åãîííûå, àñïèðèí, â íåêîòîðûõ
ñëó÷àÿõ äèãîêñèí), íàçíà÷àëñÿ ëèïîôèëüíûé
β-áëîêàòîð òàëèòîí (êàðâåäèëîë), («Ýãèñ»,
Âåíãðèÿ).
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ÌÅÄÈÖÈÍÑÊÈÅ ÍÎÂÎÑÒÈ ÃÐÓÇÈÈ
CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

Íà÷àëüíàÿ äîçà ïðåïàðàòà - 3,125 ìã 2 ðàçà â äåíü
ñ 2-íåäåëüíûì èíòåðâàëîì, â ñëó÷àå õîðîøåé ïå-
ðåíîñèìîñòè äîçà óâåëè÷èâàëàñü äî 6,25 ìã 2 ðàçà
â äåíü, 12,5 ìã 2 ðàçà â äåíü, 25 ìã 2 ðàçà â äåíü. Â
òå÷åíèå ïåðèîäà òèòðàöèè ïàöèåíòû èíôîðìèðî-
âàëè î âñåõ íåæåëàòåëüíûõ ÿâëåíèÿõ è ïîáî÷íûõ
ýôôåêòàõ. Ïðîäîëæèòåëüíîñòü èññëåäîâàíèÿ ñî-
ñòàâèëà 6 ìåñÿöåâ.

Ñòàòèñòè÷åñêàÿ îáðàáîòêà äàííûõ ïðîâîäèëàñü ñ
èñïîëüçîâàíèåì ïàêåòà ñòàòèñòè÷åñêîãî àíàëèçà
Statistic fîr Windows v.11. Äëÿ îöåíêè äîñòîâåð-
íîñòè äèíàìè÷åñêèõ ïîêàçàòåëåé èñïîëüçîâàëè
Wilcox on matched test, à äëÿ îöåíêè ðàçëè÷èé
ìåæäó ãðóïïàìè - òåñò Ìàííà Óèòíè. Ðàçëè÷èÿ
ñ÷èòàëè äîñòîâåðíûìè ïðè äâóñòîðîííåì óðîâ-
íå çíà÷èìîñòè ð<0,05.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Íà ôîíå ðåãóëÿð-
íîãî ëå÷åíèÿ òàëèòîíîì â òå÷åíèå 6-è ìåñÿöåâ
óëó÷øèëîñü êëèíè÷åñêîå ñîñòîÿíèå ïàöèåíòîâ, ÷òî
ïðîÿâëÿëîñü â óðåæåíèè ñòåíîêàðäè÷åñêèõ ïðèñòó-
ïîâ è ðåçêîì óìåíüøåíèè ýïèçîäîâ äåïðåññèè ñåã-

ìåíòà ST ïî äàííûì 24-÷àñîâîãî ÝÊÃ-ìîíèòîðè-
ðîâàíèÿ. 24-÷àñîâîå ÝÊÃ-ìîíèòîðèðîâàíèå ìåòî-
äîì Õîëòåðà ïðîâåäåíî 94% áîëüíûõ. Ýïèçîäû
äåïðåññèè ñåãìåíòà ST îòìå÷àëèñü ó 59% áîëüíûõ,
ïðè ïîâòîðíîì ÝÊÃ-ìîíèòîðèðîâàíèè, êîòîðîå
áûëî ïðîâåäåíî 52% áîëüíûõ, äåïðåññèÿ ñåãìåí-
òà ST îòìå÷àëàñü ëèøü â 10% ñëó÷àåâ. Æåëóäî÷êî-
âûå ïðîáåæêè çàôèêñèðîâàíû ó 41% áîëüíûõ, ïðè
ïîâòîðíîì ìîíèòîðèðîâàíèè - ó 11%.

Â ñëó÷àå ìåðöàòåëüíîé àðèòìèè, êîòîðàÿ îòìå÷à-
ëàñü ó 16% áîëüíûõ, òàõèñèñòîëèÿ ïåðåõîäèëà â
íîðìîñèñòîëèþ. Ó ïàöèåíòîâ ñ ñîõðàíåííûì ñè-
íóñîâûì ðèòìîì è òàõèêàðäèåé, îòìå÷àëîñü âû-
ðàæåííîå óìåíüøåíèå òàõèêàðäèè.

Ïî äàííûì ÝÊÃ, äîñòîâåðíî óâåëè÷èëàñü ôðàê-
öèÿ âûáðîñà (ÔÂ) íà 14%, óìåíüøèëèñü ðàçìåðû
è îáúåìû ËÆ: êîíå÷íî-äèàñòîëè÷åñêèé ðàçìåð
(ÊÄÐ) - íà 5,7%, êîíå÷íî-ñèñòîëè÷åñêèé ðàçìåð
(ÊÑÐ) - íà 8%, êîíå÷íî-äèàñòîëè÷åñêèé îáúåì
(ÊÄÎ) - íà 10%, êîíå÷íî-ñèñòîëè÷åñêèé îáúåì
(ÊÑÎ) - íà 14% (òàáëèöà, äèàãðàììà).

Òàáëèöà. Ïîêàçàòåëè àðòåðèàëüíîé ãèïåðòåíçèè, ÊÑÐ è ÊÄÐ äî è ïîñëå ëå÷åíèÿ òàëèòîíîì

Ïîêàçàòåëü Èñõîäíîå Íà фîíå ëå÷åíèÿ 
(÷åðåç 6 ìåñÿцåâ) 

Àðòåðèàëüíàÿ ãèïåðòåíçèÿ 44,4% 11,1% 
ÊÑÐ 5,78 ñì 5,2 ñì * 
ÊÄÐ 6,9 ñì 6,5 ñì * 

 ïðèìå÷àíèå: * - äîñòîâåðíîå ðàçëè÷èå (p<0 05) ïî ñðàâíåíèþ ñ èñõîäíûìè äàííûìè
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×åì òÿæåëåå áûëî èñõîäíîå ñîñòîÿíèå áîëüíîãî,
òåì ýôôåêòèâíåå áûëî äåéñòâèå ïðåïàðàòà.

Íà ôîíå ëå÷åíèÿ òàëèòîíîì ó 3-õ áîëüíûõ íå áûëà
äîñòèãíóòà öåëåâàÿ äîçà (25 ìã 2 ðàçà â äåíü) ââè-
äó àðòåðèàëüíîé ãèïîòîíèè. Ïîáî÷íûõ ÿâëåíèé,
òðåáóþùèõ îòìåíû ïðåïàðàòà, íå îòìå÷àëèñü.

Âûâîäû:
1. Ëå÷åíèå òàëèòîíîì óëó÷øàåò êëèíè÷åñêîå ñî-
ñòîÿíèå áîëüíûõ èøåìè÷åñêîé êàðäèîìèîïàòèåé.
2. Íà ôîíå ëå÷åíèÿ òàëèòîíîì óìåíüøèëîñü êî-
ëè÷åñòâî ýïèçîäîâ èøåìèè, ÷òî ïðîÿâëÿëîñü êàê
êëèíè÷åñêè - óìåíüøåíèå ïðèñòóïîâ ñòåíîêàð-
äèè, òàê è ïî äàííûì 24-÷àñîâîãî ÝÊÃ-ìîíèòî-
ðèðîâàíèÿ - ðåçêîå óìåíüøåíèå ýïèçîäîâ äåïðåñ-
ñèè ñåãìåíòà ST.
3. Óâåëè÷èëàñü ôðàêöèÿ âûáðîñà, äîñòîâåðíî
óìåíüøèëèñü ÊÄÐ, ÊÑÐ, ÊÄÎ, ÊÑÎ, ÷òî ïîäòâåð-
æäàåò ïîëîæèòåëüíîå âëèÿíèå òàëèòîíà íà ïðî-
öåññû ðåìîäåëèðîâàíèÿ ëåâîãî æåëóäî÷êà.
4. Òàëèòîí îáëàäàåò õîðîøåé ïåðåíîñèìîñòüþ.
Ïðè ñîáëþäåíèè ìåòîäà òèòðàöèè ïîáî÷íûõ ÿâ-
ëåíèé íå íàáëþäàåòñÿ.
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SUMMARY

EFFICIENCY OF TALITON IN TREATMENT
OF ISCHEMIC CARDIOMYOPATHY

Chapidze G., Rigvava L., Kopaleishvili L.,
Chukhrukidze A., Gokieli A.

G. Chapidze Emergency Cardiology Centre; Thera-
py National Centre

The aim of investigation was to assess efficiency
and safety of the lypophilic β-adrenobloker taliton
(carvedilol) in patients with ischemic cardiomio-
pathy.

20 patients with ischemic cardiomiopathy entered an
open trial, mean age 59 years.

All patients received basic therapy (ACE-inhibitors,
diuretics, aspirin) and taliton. Starting dose of taliton
was 3,125 mg twice daily. Dose increased with
2-weekly interval till target dose 25 mg twice daily.

Duration of investigation was 6 months. The effica-
cy of treatment was assessed by the clinical exami-
nation, the results of echocardiography and 24 h
monitoring of ECG.

After treatment with taliton for 6 months increased
ejection fraction, left ventricle sizes and volumes
decreased, on 24 monitoring of ECG ST depression
decreased. There was no side effects of taliton.

Key words: taliton, ischemic cardiomiopathy,
karvedilol.

ÐÅÇÞÌÅ

ÝÔÔÅÊÒÈÂÍÎÑÒÜ ÒÀËÈÒÎÍÀ Â ËÅ×Å-
ÍÈÈ ÁÎËÜÍÛÕ ÈØÅÌÈ×ÅÑÊÎÉ ÊÀÐÄÈÎ-
ÌÈÏÀÒÈÅÉ

×àïèäçå Ã.Ý., Ðèãâàâà Ë.Ë., Êîïàëåèøâè-
ëè Ë.À., ×óõðóêèäçå À.Ì., Ãîêèåëè À.À.

Öåíòð íåîòëîæíîé êàðäèîëîãèè èì. Ã.Ý. ×àïèä-
çå; Íàöèîíàëüíûé öåíòð òåðàïèè

Öåëüþ èññëåäîâàíèÿ ÿâèëàñü îöåíêà ýôôåê-
òèâíîñòè è áåçîïàñíîñòè òåðàïèè ëèïîôèëü-
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íûì β-áëîêàòîðîì òàëèòîíîì (êàðâåäèëîëîì)
(«Ýãèñ», Âåíãðèÿ) ïàöèåíòîâ ñ èøåìè÷åñêîé
êàðäèîìèîïàòèåé.

Â îòêðûòîì ðàíäîìèçèðîâàííîì èññëåäîâàíèè
ïðèíÿëî ó÷àñòèå 20 ïàöèåíòîâ, ñðåäíèé âîç-
ðàñò - 59 ëåò. Âñå ïàöèåíòû ïîëó÷àëè áàçèñ-
íóþ òåðàïèþ (èíãèáèòîðû ÀÏÔ, äèóðåòèêè,
àñïèðèí) è òàëèòîí. Ñòàðòîâàÿ äîçà òàëèòîíà
ñîñòàâëÿëà 3,125 ìã äâàæäû â äåíü. Äîçà óâå-
ëè÷èâàëàñü êàæäûå 2 íåäåëè äî äîñòèæåíèÿ
öåëåâîé – 25 ìã äâà ðàçà â äåíü. Èññëåäîâàíèå

ïðîäîëæàëîñü â òå÷åíèå 6-è ìåñÿöåâ. Ýôôåê-
òèâíîñòü òåðàïèè îöåíèâàëàñü ïî äàííûì êëè-
íè÷åñêèõ èññëåäîâàíèé, ðåçóëüòàòàì ýõîêàðäè-
îãðàôèè è 24-÷àñîâîãî õîëòåðîâñêîãî ÝÊÃ-
ìîíèòîðèðîâàíèÿ.

Â ðåçóëüòàòå òåðàïèè òàëèòîíîì óâåëè÷èëàñü
ôðàêöèÿ âûáðîñà, óìåíüøèëèñü ðàçìåðû è
îáúåì ëåâîãî æåëóäî÷êà. Ïî äàííûì 24-÷àñî-
âîãî ÝÊÃ-ìîíèòîðèðîâàíèÿ, óìåíüøèëàñü äåï-
ðåññèÿ ñåãìåíòà SÒ. Â õîäå èññëåäîâàíèÿ ïî-
áî÷íûõ ýôôåêòîâ íà òàëèòîí íå âûÿâëåíî.

THERAPIEMÖGLICHKEITEN DER DIASTOLISCHEN HERZINSUFFIZIENZ

Katamadze N., Kiknadze M.

Staatliche Medizinische Universität Tbilissi, Departament für Innere Medizin

„Anders als bei der systolischen Herzinsuffizienz gibt
es bei der rein diastolischen Herzinsuffizienz noch
keinen Therapiestandard und viel zu wenige klinische
Studien“, sagte Prof. Gerd Hasenfuβ von der Univer-
sität Göttingen auf dem Manheimer Kardiokongreβ
[19]. Die Therepie der Diastolischen Herzinsuffizienz
erfolgt bisher empirisch. Auch ist nicht untersucht, ob
eine asymptomatische Dysfunktion behandlungspfli-
chtig ist. Hierzu liegen keine gesicherten Studiendat-
en vor; Die therapeutischen Strategien zur Behand-
lung der systolischen Herzinsuffizienz können nicht
analog für die der diastolischen Herzinsuffizienz über-
nommen werden [1,6,19]. Bei abnormaler aktiver
Relaxation und Noncompliance des steifen linken
Ventrikels mit eingeschränkter Möglichkeit der Nut-
zung des Frank-Starling-Mechanismus kann versucht
werden, den diastolischen Füllungsdruck durch Diu-
retika und/oder Nitrate vorsichtig abzusenken und
somit die venöse Stauung zu mindern [16,22]. Nach-

dem die diastolische ventrikuläre Füllungsdauer mit
steigender Herzfrequenz abnimmt, kann eine Kammer-
frequenzsenkung durch β-Blocker oder bradykardis-
ierende Kalziumantagonisten günstig sein. Zusätzlich
zu symptomatischen Therapiemaßnahmen sollten zu-
grunde liegende Ursachen evaluiert und möglichst
kausal behandelt werden [11].

Die diastolische Herzinsuffizienzbehandlung verfolgt
im Wesentlichen drei Therapieansätze: Symptoma-
tische Therapie (pulmonalvenöse Stauung, Dyspnoe,
eingeschränkte körperliche Belastbarkeit), Kausale
Therapie: Behandlung der die diastolische Dysfunk-
tion verursachenden Erkrankungen (arterielle Hyper-
tonie, Ischämie, Diabetes, Schlafapnoe), Prognostisch
wirksame Therapie: Behandlung der durch Krankheit-
sprozess aktivierten pathologischen Mechanismen-
neurohumorale Aktivierung, Hypertrophieregression,
Prävention von Fibrosierung [12,13].
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Generell unterteilt sich die Therapie in die Akut- und
in die Langzeittherapie [17,20].

Akuttherapie: Die initiale Behandlung der akuten di-
astolischen Herzinsuffizienz unterscheidet sich
zunächst nicht wesentlich von der akuten Dekompen-
sation einer systolischen Herzinsuffizienz [17]. In der
Akutphase der Erkrankung der diastolischen Dys-
funktion steht sicherlich das Lungenödem im Mit-
telpunkt der Therapieziele [4,7,20]. Wesentlich sind
[17,20,23].

Vorlastsenkung: um die Stauung im kleinen Kreis-
lauf zu reduzieren. Intravenos applizierte Schleifen-
diuretika sind ein wesentlicher Teil der akuten Ther-
apie, wobei durch die erhohte kardiale Steifigkeit aber
die Gefahr der Schnellen und ungewollten Hyperten-
sion bei Patienten mit diastolischer Dysfunktion zu
beachten ist. Die akuttherapie beinhaltet natürlich
auch ausreichende Oxygenierung durch Sauerstof,
Morphin und Drucksenkung im kleinen Kreislauf und
eine weitere Senkung der Vorlast durch Nitroglyzer-
in. Vorsicht ist geboten, da im Gegensatz zur systo-
lischen Herzinsuffizienz Patienten mit diastolischer
Herzinsuffizienz aufgrund der charakteristischen
steilen diastolischen Druck-Volumen Beziehung sehr
empfindlich auf Vorlast-Anderungen in beide Rich-
tungen reagieren können.

Nachlastsenkung: Die Patienten mit diastolischer
Herzinsuffizienz und Lungenödem sind oft hyperten-
siv. Nitroprussid-Natrium ist in dieser Fällen das
Medikament der Wahl.

Rhythmus-/Herzfrequenzkotrolle: Die Behandlung
einer Tachykardie oder eines Vorhofflimmerns sind
natürlich weitere wichtige Ansatzpunkte in der Akut-
therapie. Gerade das Vorhofflimmern wird von Pa-
tienten mit diastolischer Herzinsuffizienz schlecht
toleriert, da hier die erhöhten Füllungsdrucke aktiv,
also mit synchroner Vorhofkontraktion kompensiert
werden müssen. Eine Medikamentöse Frequenzkon-
trolle kann sowohl mit Beta-Blockern als auch mit
Kalzium-Antagonisten oder Digitalis (wenn andere
Mittel zur Frequenzkotrolle nicht suffizienz sind)
durchgeführt werden.

Positiv inotrope Substanzen: Die Einsatz von posi-
tiven inotropen Substanzen zur Behandlung von Pa-
tienten mit isolierter diastolischen Dysfunktion, von
geringen Nutzen zu sein. Sie sollten wegen des erho-

hten zellulären Energiebedarfs, der ungünstigen
Herzfrequenz- und Blutdrucksteigerung mit grosser
Zurückhaltung eingesetzt werden.

Langzeittherapie: Zur Langzeittherapie der diasto-
lischen Herzinsuffizienz liegen erst wenige gesicherte
Daten aus grossen Studien vor. Konsequenzen für
Klinik und Praxis: Therapie die zu Grunde liegende
Ursache der diastolischen Herzinsuffiziez, Erhalt des
Sinusrhythmus und die Frequenzsenkung, Blokade
der neurohumoralen Aktivierung - Prävention/-Re-
gression der Hypertrophie [2,12,18].

Hier sind AT1-Antagonisten und ACE-Hemmer von
wesentlicher Bedeutung. Zwar gibt es bis anhin keine
prospektiven Studien, die einen günstigen Effekt von
ACE-Hemmern auf die Mortalität oder Morbidität bei
diastolischer Herzinsuffizienz beweisen. Trotzdem
gibt es gute Gründe, ACE-Hemmer für die Behand-
lung der diastolischen Dysfunktion und Herzinsuffi-
zienz einzusetzen, weil sie: die linksventrikuläre
Hypertrophie reduzieren können, die myokardiale
Fibrose möglicherweise vermindern und bei diuretis-
ierten Patienten die Aktivierung des Renin-Angi-
otensin-System reduzieren [5,19]. Die besten End-
punktdaten für die Behandlung der diastolischen
Herzinsuffizienz stammen von einer grossen, kürzlich
publizierten Studie mit einem Angiotensin-Rezeptor-
Blocker. In der CHARM-Studie (Candesartan in
Heart failure Assessment of Reduction in Mortality
and Morbidity) reduzierte Candesartan bei 3025 Pa-
tienten mit Herzinsuffizienz und «erhaltener» links-
ventrikulärer Funktion über drei Jahre die Herzinsuf-
fizienz-bedingten Hospitalisationen um 18% [5,6,19].
Immerhin brachte CHARM Preserved eine Bestäti-
gung für die Beobachtung, dass es den Patienten un-
ter AT1-Blockern symptomatisch besser geht und
weniger Einweisungen nötig werden [3,19,21]. Nach-
zuweisen war in Nachanalysen der SOLVD-Studie
eine verbesserte Morbidität bei Patienten mit Her-
zinsuffizienzsymptomen und einer EF>50% durch
den ACE-Hemmer Enalapril, jedoch ohne Einfluss
auf die Mortalität [15].

Für die symptomatische Therapie der diastolischen
Herzinsuffizienz kommen in Frage Betabloker und
bradykardisierende Kalziumkanalblocker. Sie kom-
men zur Reduktion der Herzfrequenz und damit zur
Verbesserung der linksventrikulären Füllung, speziell
bei körperlicher Belastung und bei Vorhofflimmern,
als erste Wahl in Frage. SENIORS-Studie (Study of
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Effects of Nebivolol Intervention on Outcomes and
Rehospitalization in Seniors with Heart Failure)
zeigte, dass Patienten mit einer mässig erhaltenen
systolischen Funktion (LVEF > 35%) leicht mehr von
dem hoch-kardioselektiven Betablocker Nebivolol
profitierten, als solche mit einer reduzierten LVEF
von ≤35% [8]. Zwar gibt es keine prospektiven, pla-
cebokontrollierte Mortalitäts- oder Morbiditätsstud-
ien, die einen günstigen Effekt von Kalziumkanal-
blocker bei Patienten mit diastolischer Herzinsuffi-
zienz beweisen.

Dinretik sind sicherlich mit dem bekannten Effert der
Steigerung der neurohumoralen Stimulation nicht
erste Wahl für die Monotherapie in der Langzeit-
medikation; aber bei der symptomatischen Dyspnoe-
Beschwerden kann sicher nötig sein [20]. Offen ist
ferner die Bedeutung von Spironolaktontherapie. Die
Diuretika sollten mit äußerster Vorsicht gegeben wer-
den, um eine Füllungsverminderung des linken Ven-
trikels zu vermeiden [19].

Nitrate mit ihren NO-donatorischen Eigenschaften
können über die Verbesserung der endothelialen Dys-
funktion indirekt auch auf die diastolische Dysfunk-
tion Einfluss nehmen. Sie stehen aber in der chro-
nischen Therapie wegen Toleranzentwicklung nicht
im Vordergrund [20].

Positiv-inotrope Substanzen wie Digitalis sollten ver-
meiden werden, da sowohl eine Steigerung der Kon-
traktilität unerwünscht ist [2,20]. Eine andere, ganz
neue Therapieoption scheint die Substanzklasse der
Statine zu sein, hier spielen wahrscheinlich lipidunab-
hängige Wirkungen mit dem pleiopropen Effekt der
Verringerung der Fibrose eine wichtige Rolle [9]. Noch
nicht entschieden ist auch der Wert der Resynchroni-
sationstherapie, hier müssen Studien noch weitere
Aufschlüsse zur Differenzialtherapie bringen [19].

Von besonderen Bedeutung ist Herzinsuffizienzther-
apie beim älteren Patienten. Die Herzinsuffizienz ist
in dieser Kontingent durch die diastolische Füllungs-
behinderung des Alteres-Herzens charakterisiert,
welche sich unabhängig oder zusätzlich zur systo-
lischen Funktionsstörung relevant manifestiert. Die
Therepierichtlinien entsprechen jenen der jungeren
Patienten, doch sind Medikamenten-Toleranz und -
Interaktionen verändert und die Compliance meist
schlechter, so dass die Therapie einzeln angepasst
werden muss [14].
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SUMMARY

TREATMENT OF DIASTOLIC HEART FAILURE

Katamadze N., Kiknadze M.

Tbilisi State Medical University, Departament of Internal Medicine

The review contains literature data about the treat-
ment of diastolic heart failure. The analyses of retro-
spective and current sources of information revealed
that there is no unified approach to the treatment at
diastolic heart failure. The treatment is of empirical
character and is changing in accordance with the new-
ly developed medicine. It was emphasized that heart
diastolic and systolic failure should be treated differ-

ently. Actually, no specific recommendations of heart
diastolic failure treatment exist. Theoretical recom-
mendations on the necessity of combined sympto-
matic, causal, and improving the prognosis treatment
for diastolic heart failure were proposed.

Key words: diastolic heart failure, treatment.

ÐÅÇÞÌÅ

ËÅ×ÅÁÍÛÅ ÂÎÇÌÎÆÍÎÑÒÈ ÄÈÀÑÒÎËÈ×ÅÑÊÎÉ ÍÅÄÎÑÒÀÒÎ×ÍÎÑÒÈ ÑÅÐÄÖÀ

Êàòàìàäçå Í.À., Êèêíàäçå Ì.Ï.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò, äåïàðòàìåíò âíóòðåííåé ìåäèöèíû

Ðàáîòà ïîñâÿùàåòñÿ àíàëèçó ñîâðåìåííûõ ëèòå-
ðàòóðíûõ äàííûõ î ëå÷åíèè äèàñòîëè÷åñêîé íå-
äîñòàòî÷íîñòè ñåðäöà. Íà îñíîâàíèè àíàëèçà
ðåòðîñïåêòèâíûõ è òåêóùèõ ëèòåðàòóðíûõ èñ-
òî÷íèêîâ íàìè âûÿâëåíî, ÷òî åäèíîãî, ñôîðìè-
ðîâàííîãî ìíåíèÿ î ìåòîäàõ ëå÷åíèÿ äèàñòîëè-
÷åñêîé íåäîñòàòî÷íîñòè ñåðäöà ïî ñåé äåíü íå

ñóùåñòâóåò. Ëå÷åíèå íîñèò ýìïèðè÷åñêèé õàðàê-
òåð è ìåíÿåòñÿ â çàâèñèìîñòè îò íîâûõ äîñòè-
æåíèé â ýòîé îáëàñòè. Îäíîçíà÷íî óêàçûâàåòñÿ,
÷òî ëå÷åíèå äàííîé ïàòîëîãèè ñîâåðøåííî äðó-
ãîå, ÷åì ïðè ñèñòîëè÷åñêîé íåäîñòàòî÷íîñòè ñåð-
äöà. Ñïåöèôè÷åñêèõ ðåêîìåíäàöèé ïî ëå÷åíèþ
äèàñòîëè÷åñêîé íåäîñòàòî÷íîñòè ñåðäöà ïî èçó-
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÷åííûì íàìè ìàòåðèàëàì íå îáíàðóæåíî. Äëÿ
ïîâñåäíåâíîé ïðàêòèêè ïðåäëîæåíû ñîâåòû òå-
îðåòè÷åñêîãî õàðàêòåðà î íåîáõîäèìîñòè ïðîâå-

äåíèÿ êîìáèíèðîâàííîãî ñèìïòîìàòè÷åñêîãî, êà-
óçàëüíîãî è óëó÷øàþùåãî ïðîãíîç áîëüíûõ ëå-
÷åíèÿ.

ÏÐÎÊÀËÜÖÈÒÎÍÈÍ – ÌÀÐÊÅÐ ÒßÆÅËÎÉ ÈÍÔÅÊÖÈÈ È ÑÅÏÑÈÑÀ

Äèäåáóëèäçå Ê.Á., Ìàíäæàâèäçå Í.Ø., Óáèðèÿ È.Ñ., Ãîãáåðàøâèëè Ê.ß.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò, äåïàðòàìåíò ïåäèàòðèè

Òÿæåëàÿ èíôåêöèÿ è ñåïñèñ, ââèäó øèðîêîãî ðàñ-
ïðîñòðàíåíèÿ è âûñîêîé ëåòàëüíîñòè, îñòàþòñÿ
àêòóàëüíûìè ïðîáëåìàìè ñîâðåìåííîé ìåäèöè-
íû [2]. Â ñâÿçè ñ çàòðóäíåíèÿìè â ñâîåâðåìåííîé
äèàãíîñòèêå ýòèõ çàáîëåâàíèé ÷àñòî çàäåðæèâà-
åòñÿ àäåêâàòíàÿ òåðàïèÿ, íå âñåãäà óäàåòñÿ îïðå-
äåëèòü äèíàìèêó ïàòîëîãè÷åñêîãî ïðîöåññà è îöå-
íèòü ýôôåêòèâíîñòü ïðîâîäèìîãî ëå÷åíèÿ, âñëåä-
ñòâèå ÷åãî â îòäåëåíèÿõ èíòåíñèâíîé òåðàïèè
òÿæåëàÿ èíôåêöèÿ è ñåïñèñ ÿâëÿþòñÿ ÷àñòûìè
ïðè÷èíàìè ëåòàëüíûõ èñõîäîâ [28]. Ïðèçíàêè
ñèíäðîìà ñèñòåìíîãî âîñïàëèòåëüíîãî îòâåòà
(ÑÑÂÎ) ìîãóò âûÿâëÿòüñÿ êàê ïðè èíôåêöèîííîé,
òàê è íåèíôåêöèîííîé ïàòîëîãèÿõ (òÿæåëàÿ òðàâ-
ìà, îæîã, îñòðûé ïàíêðåàòèò è äð.). Èíîãäà âåñü-
ìà ñëîæíî äèôôåðåíöèðîâàòü ñèñòåìíóþ èíôåê-
öèþ, ïðîòåêàþùóþ ñ äèñôóíêöèåé îðãàíîâ è íå-
èíôåêöèîííóþ ïàòîëîãèþ, ïðîòåêàþùóþ ñî ñõî-
æèìè êëèíè÷åñêèìè ñèìïòîìàìè. Ó áîëüøèíñòâà
ïàöèåíòîâ ñ ÿâíîé êëèíè÷åñêîé êàðòèíîé ñåïñè-
ñà ðåçóëüòàò èññëåäîâàíèÿ íà ãåìîêóëüòóðó ÷àñòî
áûâàåò îòðèöàòåëüíûì [28], ÷òî çàòðóäíÿåò äèô-
ôåðåíöèàëüíóþ äèàãíîñòèêó.

Öåëüþ èññëåäîâàíèÿ ÿâèëàñü íà îñíîâàíèè àíà-
ëèçà ðåòðîñïåêòèâíîé è òåêóùåé íàó÷íîé ëè-
òåðàòóðû îöåíêà äèàãíîñòè÷åñêîé çíà÷èìîñòè

ïðîêàëüöèòîíèíà êàê ìàðêåðà òÿæåñòè èíôåê-
öèè è ñåïñèñà.

Àíàëèç ëèòåðàòóðû îñíîâàí íà íàó÷íûõ äàííûõ
äîêàçàòåëüíîé ìåäèöèíû.

Ëþáàÿ ôîðìà òêàíåâîãî ïîâðåæäåíèÿ, íåçàâèñè-
ìî îò ýòèîëîãèè, ñîïðîâîæäàåòñÿ ñèíòåçîì öèòî-
êèíîâ è áåëêîâ îñòðîé ôàçû, îäíàêî ýòî íå äàåò
âîçìîæíîñòè äèôôåðåíöèðîâàòü èíôåêöèîííóþ
è íåèíôåêöèîííóþ ïàòîëîãèþ [4,5].

Â êëèíè÷åñêîé ïðàêòèêå ïðè äèàãíîñòèêå òÿæåëîé
èíôåêöèè ñóùåñòâóþò äâå îñíîâíûå ïðîáëåìû:
ïåðâàÿ – äèôôåðåíöèðîâàíèå èíôåêöèè per se, ò.å.
ëîêàëüíîé îò ãåíåðàëèçîâàííîé, ïðîòåêàþùåé ñ
ñèñòåìíûìè ðåàêöèÿìè è âòîðàÿ - äèôôåðåíöèðî-
âàíèå èíôåêöèîííîé è äðóãèõ ïðè÷èí ÑÑÂÎ.

Âûøåèçëîæåííîå äèêòóåò íåîáõîäèìîñòü íàëè-
÷èÿ òåñòà, ÿâëÿþùåãîñÿ ìàðêåðîì ÑÑÂÎ è ïðå-
äîñòàâëÿþùåãî âîçìîæíîñòü ðàííåé äèàãíîñòè-
êè è ñâîåâðåìåííîãî íà÷àëà ñîîòâåòñòâóþùåé
òåðàïèè.

Â 90-õ ãîäàõ ïðîøëîãî ñòîëåòèÿ âíèìàíèå èññëåäî-
âàòåëåé ïðèâëåêëè ïðîãîðìîíû êàëüöèòîíèíà, â ðå-
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çóëüòàòå èçó÷åíèÿ êîòîðûõ áûëî âûñêàçàíî ïðåäïî-
ëîæåíèå, ÷òî ïðîêàëüöèòîíèí (ÐÑÒ) ìîæíî ñ÷èòàòü
ìàðêåðîì òÿæåëîé ñèñòåìíîé èíôåêöèè [5].

Ïðîãîðìîí êàëüöèòîíèíà ÐÑÒ îïèñàí â 1984 ã.
Le Moullec è ñîàâò. [14]. Ìîëåêóëÿðíàÿ ìàññà ýòîãî
áåëêà, ñîñòîÿùåãî èç 116-è àìèíîêèñëîò ñîñòàâ-
ëÿåò 14,5 êÄà. ÐÑÒ ñèíòåçèðóåòñÿ â Ñ-êëåòêàõ ùè-
òîâèäíîé æåëåçû è ïîä âîçäåéñòâèåì ñïåöèôè-
÷åñêîé ïðîòåàçû èç ÐÑÒ îáðàçóþòñÿ êàëüöèòîíèí,
êàòàêàëüöèí è N-òåðìèíàëüíûé îñòàòîê. ÐÑÒ
îáû÷íî ðàñïàäàåòñÿ ïîëíîñòüþ è ñîîòâåòñòâåí-
íî â êðîâè íå öèðêóëèðóåò; óðîâåíü ÐÑÒ â ïëàç-
ìå êðîâè çäîðîâûõ ëþäåé ïðàêòè÷åñêè íå îïðå-
äåëÿåì (<0,1 íã/ìë) [28].

Ïðè òÿæåëûõ èíôåêöèÿõ ñ ñèñòåìíûìè ïðîÿâëå-
íèÿìè óðîâåíü ÐÑÒ ìîæåò ïðåâûøàòü 100 íã/ìë.
Íà ïåðâûé âçãëÿä ïàðàäîêñàëüíî, ÷òî ïîâûøåíèå
óðîâíÿ ÐÑÒ ïðè òÿæåëîé èíôåêöèè íå ñîïðîâîæ-
äàåòñÿ ïîâûøåíèåì óðîâíÿ êàëüöèòîíèíà â ïëàç-
ìå. Ïðè ýòîì ñëåäóò ó÷åñòü, ÷òî â îòëè÷èå îò êàëü-
öèòîíèíà, ïåðèîä ïîëóðàñïàäà êîòîðîãî ñîñòàâ-
ëÿåò âñåãî 10 ìèí., ñîîòâåòñòâóþùèé ïåðèîä ÐÑÒ
äëèòñÿ 25-30 ÷àñîâ [1].

Íåêîòîðûå àâòîðû [1,10] ñ÷èòàþò, ÷òî ïðè òÿæå-
ëîé ñèñòåìíîé èíôåêöèè ÐÑÒ âûðàáàòûâàåòñÿ è â
ýêñòðàòèðåîèäíûõ òêàíÿõ. Ýòî ïîäòâåðæäàåòñÿ
äîâîëüíî âûñîêèì óðîâíåì ÐÑÒ ó ïàöèåíòîâ ñ òî-
òàëüíîé òèðåîäýêòîìèåé ïðè òÿæåëîé èíôåêöèè.
ÐÑÒ ïðîäóöèðóåòñÿ àòèïè÷íûìè êëåòêàìè ìåëêî-
êëåòî÷íîé êàðöèíîìû ëåãêîãî [8,3]. Ïðîêàëüöèòî-
íèí è ðîäñòâåííûå ïåïòèäû îáíàðóæèâàþòñÿ ó
÷åëîâåêà â íåéðîýíäîêðèííûõ êëåòêàõ ëåãêîãî [4].
Áûëî âûÿâëåíî, ÷òî ìÐÍÊ ÐÑÒ ýêñïðåññèðóåòñÿ ó
÷åëîâåêà â ìîíîíóêëåàðàõ ïåðèôåðè÷åñêîé êðîâè,
à ëèïîïîëèñàõàðèä îêàçûâàåò íà ýòó ýêñïðåññèþ
çàìåòíûé ñòèìóëèðóþùèé ýôôåêò [26,25]. Áàêòå-
ðèàëüíàÿ èíôåêöèÿ, ïî âñåé âåðîÿòíîñòè, ñòèìó-
ëèðóåò ïðîäóêöèþ ÐÑÒ âî âñåõ êëåòêàõ è òêàíÿõ
îðãàíèçìà. Ïî äàííûì äðóãèõ èññëåäîâàíèé, â ìî-
íîíóêëåàðàõ ïåðèôåðè÷åñîêé êðîâè âûðàáîòêà
ÐÑÒ â îòâåò íà ñòèìóëÿöèþ ëèïîïîëèñàõàðèäîì -
íå îáíàðóæèâàåòñÿ [21,22]. Ðàñõîæäåíèå â ðåçóëü-
òàòàõ ïî ñåé äåíü íåîáúÿñíèìî [34].

Â ýêñïåðèìåíòàëüíîì èññëåäîâàíèè [23] ïîêàçà-
íî, ÷òî ââåäåíèå ÐÑÒ ïîäîïûòíûì æèâîòíûì
óìåíüøàåò èõ âûæèâàåìîñòü, à ïîñëå åãî íåéòðà-
ëèçàöèè âûæèâàåìîñòü óâåëè÷èâàåòñÿ. Íà îñíî-

âàíèè ýòèõ äàííûõ ÐÑÒ ñëåäóåò ñ÷èòàòü èíòåã-
ðàëüíîé ÷àñòüþ ÑÑÂÎ.

Îïèñàíî [10], ÷òî çäîðîâûå äîáðîâîëüöû ñ íå-
îïðåäåëÿåìûì óðîâíåì ÐÑÒ, ÷àñ ñïóñòÿ ïîñëå
èíúåêöèè ýíäîòîêñèíà E.coli, ïî÷óâñòâîâàëè ñåáÿ
áîëüíûìè, ñïóñòÿ 1-2 ÷àñà ïîÿâèëèñü ëèõîðàäêà,
îçíîá è ìèàëãèÿ. Ñðàçó ïîñëå ââåäåíèÿ ýíäîòîê-
ñèíà ÐÑÒ íå îïðåäåëÿëñÿ, çàòåì åãî óðîâåíü ñòàë
ïîâûøàòüñÿ è ìåæäó 8-24 ÷àñàìè ñòàáèëèçèðî-
âàëñÿ íà ïîêàçàòåëå 4 íã/ìë. Ïèêîâûå êîíöåíòðà-
öèè òóìîðíîãî íåêðîçíîãî ôàêòîðà (TNF) è IL-6
îòìå÷àëèñü ñïóñòÿ 2-3 ÷àñà, à ñïóñòÿ 24 ÷àñà îíè
íå îáíàðóæèâàëèñü.

Îïèñàí ñëó÷àé ÿòðîãåííîãî ñåïñèñà ïîñëå ââåäå-
íèÿ ïàöèåíòó äèàëèçàòà êðîâè òåëåíêà, êîíòàìè-
íèðîâàííîãî Acinobacter baumanii. Ñïóñòÿ íåñêîëü-
êî ÷àñîâ ó áîëüíîãî ðàçâèëñÿ ñåïòè÷åñêèé øîê. Â
ýòîì ñëó÷àå TNF îïðåäåëÿëñÿ ÷åðåç 1,5 ÷àñà, äîñ-
òèã ïèêà ñïóñòÿ 3 ÷àñà è çàòåì ñòàë ïîíèæàòüñÿ.
PCT îïðåäåëÿëñÿ íà òðåòüåì ÷àñó, äîñòèã ïèêà (300
íã/ìë) ñïóñòÿ 14 ÷àñîâ è îñòàâàëñÿ íà ïîâûøåí-
íîì óðîâíå â òå÷åíèå áîëåå 24-õ ÷àñîâ [7].

Òîò ôàêò, ÷òî ïîñëå ïîïàäàíèÿ â îðãàíèçì ýíäî-
òîêñèíà èëè æèâûõ áàêòåðèé óðîâíè ÐÑÒ ïîâû-
øàþòñÿ ñëåäîì çà óðîâíåì ïðîâîñïàëèòåëüíûõ
öèòîêèíîâ è îïðåäåëÿþòñÿ áîëåå ïðîäîëæèòåëü-
íî ïî ñðàâíåíèþ ñ íèìè, äàåò îñíîâàíèå ïðåäïî-
ëàãàòü, ÷òî ïðîäóêöèÿ ÐÑÒ ïðè ñèñòåìíîì âîñïà-
ëåíèè ñòèìóëèðóåòñÿ ýòèìè öèòîêèíàìè. Òàê, â
ìîäåëè ñåïñèñà íà õîìÿêàõ ÐÑÒ íå èíèöèèðîâàë
óâåëè÷åíèå IL-1a èëè TNFA, îäíàêî ìàññèâíîå è
ïîñòîÿííîå ïîâûøåíèå óðîâíÿ ãîðìîíà, îòìå÷à-
åìîå ïðè ñåïñèñå, íàáëþäàëîñü ó çäîðîâûõ õîìÿ-
êîâ ïîñëå ââåäåíèÿ öèòîêèíà TNF. Âîçìîæíî, PCT
ÿâëÿåòñÿ âòîðè÷íûì ïîñðåäíèêîì, êîòîðûé ñêî-
ðåå óâåëè÷èâàåò è óñèëèâàåò îòâåòíóþ ðåàêöèþ
ïðè ñåïñèñå [33].

ÐÑÒ ñ÷èòàåòñÿ ìàðêåðîì áàêòåðèàëüíîé, ïàðàçè-
òàðíîé, ãðèáêîâîé òÿæåëîé èíôåêöèé ñ ñèñòåì-
íûìè ïðîÿâëåíèÿìè. Ïðè òÿæåëûõ âèðóñíûõ èí-
ôåêöèÿõ èëè âîñïàëèòåëüíûõ ïðîöåññàõ íåèíôåê-
öèîííîé ýòèîëîãèè óðîâíè ÐÑÒ íå îïðåäåëÿþò-
ñÿ èëè ïîâûøåíû íåçíà÷èòåëüíî [28].

Óìåðåííîå ïîâûøåíèå óðîâíÿ ÐÑÒ (0,3-1,5 íã/ìë)
íàáëþäàåòñÿ ïðè ëîêàëüíîé áàêòåðèàëüíîé èí-
ôåêöèè áåç ñèñòåìíûõ ïðîÿâëåíèé. Â ñèëó ýòèõ
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ñâîéñòâ, ÐÑÒ áûë ïðåäëîæåí ìàðêåðîì òÿæåëîé
èíôåêöèè èëè ñåïñèñà [15]. Ïðè ýòîì, ñóùåñòâåí-
íûì ÿâëÿåòñÿ òîò ôàêò, ÷òî äèñôóíêöèÿ ïî÷åê, ÿâ-
ëÿþùàÿñÿ ÷àñòûì ñîïóòñòâóþùèì ñîñòîÿíèåì ó
êðèòè÷åñêèõ áîëüíûõ, ìàëî âëèÿåò íà ïåðèîä ïî-
ëóâûâåäåíèÿ ÐÑÒ [18].

×åì òÿæåëåå ÑÑÂÎ, òåì âûøå óðîâåíü ÐÑÒ. Ïðè
ðàñïðåäåëåíèè 337-è áîëüíûõ ïî êàòåãîðèÿì:
ÑÑÂÎ, ÑÑÂÎ+èíôåêöèÿ, ÑÑÂÎ+ñåïòèöåìèÿ è
ÑÑÂÎ+ñåïòè÷åñêèé øîê (òàáëèöà), óðîâíè ÐÑÒ
îñîáåííî âûñîêèìè áûëè ñðåäè áîëüíûõ òÿæåëûì
ñåïñèñîì è ñåïòè÷åñêèì øîêîì [24].

Òàáëèöà. Ïîêàçàòåëè ÐÑÒ ó áîëüíûõ ÑÑÂÎ è ñåïñèñîì

Ãðóïïà n Ñðåäíèå çíà÷åíèÿ 
ÐÑÒ íã/ìë 

ÑÑÂÎ 215 0,6 
ÑÑÂÎ+èíôåêöèÿ 53 6,6 
ÑÑÂÎ+ñåïòèöåìèÿ 49 8,5 
ÑÑÂÎ+ñåïòè÷åñêèé øîê 20 34,7 
 

Schröder è ñîàâò. [30] ó áîëüíûõ ñ äèàãíîçîì ñåï-
ñèñà â òå÷åíèå 14-è äíåé èçó÷àëè äèíàìèêó TNF,
IL-6, Ñ-ðåàêòèâíûé áåëîê (CRP) è PCT. Çà ýòîò
ïåðèîä ó áîëüíûõ ñ áëàãîïðèÿòíûì èñõîäîì óðî-
âåíü PCT áûë ïîñòîÿííî áîëåå íèçêèì ïî ñðàâ-
íåíèþ ñ áîëüíûìè ñ ëåòàëüíûì èñõîäîì. Ó ýòèõ
áîëüíûõ óðîâíè TNF è IL-6 ñóùåñòâåííî íå ïî-
âûøàëèñü è õàðàêòåðèçîâàëèñü áîëüøîé âàðèà-
áåëüíîñòüþ. CRP â îáåèõ ãðóïïàõ áîëüíûõ áûë
ïî÷òè íà îäíîì óðîâíå.

Ïîñêîëüêó óðîâåíü PCT çàâèñèò îò òÿæåñòè
CCBO, ýôôåêòèâíîå ëå÷åíèå ñîïðîâîæäàåòñÿ
ñíèæåíèåì åãî óðîâíÿ, à âîçðàñòàþùèé âûñîêèé
óðîâåíü PCT ïðåäâåùàåò íåáëàãîïðèÿòíûé èñõîä
çàáîëåâàíèÿ. Â ðåçóëüòàòå ïðîâåäåííîãî ëå÷åíèÿ
ïðè òÿæåëûõ áàêòåðèàëüíûõ èíôåêöèÿõ óðîâíè
PCT â ïëàçìå ìîãóò ñíèæàòüñÿ, ÷òî óêàçûâàåò íà
ýôôåêòèâíîñòü ïðîâåäåííîãî ëå÷åíèÿ, îäíàêî, íå
îçíà÷àåò óíè÷òîæåíèÿ èíôåêöèè.

Ïðè èçó÷åíèè óðîâíåé ÐÑÒ ñðåäè áîëüíûõ âíå-
ãîñïèòàëüíîé ïíåâìîíèåé (n=149) áûëè âûÿâëå-
íû íèçêèå ïîêàçàòåëè ÐÑÒ â ïðåäåëàõ 0,1-6,7 íã/ìë,
ñðåäíèé ïîêàçàòåëü ðàâíÿëñÿ 0,2 íã/ìë, â òî âðå-
ìÿ êàê ïàöèåíòû ñ ïíåâìîíèåé è ñåïñèñîì èìåëè
î÷åíü âûñîêèå óðîâíè ÐÑÒ â ïëàçìå (ñðåäíèé
ïîêàçàòåëü - 31 íã/ìë, äèàïàçîí - 0,5-542 íã/ìë)
[13].

Ïîâûøåíèå óðîâíÿ ÐÑÒ âîçìîæíî òàêæå ïðè ñèí-
äðîìå ñèñòåìíîãî âîñïàëåíèÿ íåèíôåêöèîííîé
ýòèîëîãèè – ó ïàöèåíòîâ ïîñëå òÿæåëîé òðàâìû
èëè õèðóðãè÷åñêîãî âìåøàòåëüñòâà [17,19], êàð-
äèîïóëüìîíàðíîãî øóíòèðîâàíèÿ [16]. Â òàêèõ
ñëó÷àÿõ ïîêàçàòåëè PCT, êàê ïðàâèëî íèæå, ÷åì ó

áîëüíûõ ñåïñèñîì èëè ñåïòè÷åñêèì øîêîì. Ïî-
âûøåíèå óðîâíÿ PCT ïîñëå òðàâìû èëè êàðäèî-
ïóëüìîíàðíîãî øóíòèðîâàíèÿ ÿâëÿåòñÿ ðåçóëüòà-
òîì òðàíñëîêàöèè áàêòåðèé èëè èõ ïðîäóêòîâ [28].

Ïðè îñòðîì ïàíêðåàòèòå èíôèöèðîâàíèå ó÷àñòêà
íåêðîçà ÿâëÿåòñÿ ïîêàçàíèåì äëÿ îïåðàòèâíîãî
âìåøàòåëüñòâà. Îáû÷íûå êëèíè÷åñêèå è ëàáîðà-
òîðíûå ïàðàìåòðû âîñïàëåíèÿ íå îòëè÷àþòñÿ ó
ïàöèåíòîâ ñ èíôèöèðîâàííûì íåêðîçîì èëè áåç
íåãî. Ïî Rau è ñîàâò. [27] ñðåäè 61-ãî ïàöèåíòà ñ
îñòðûì ïàíêðåàòèòîì íàèáîëåå âûñîêèå óðîâíè
ÐÑÒ áûëè ó áîëüíûõ ñ èíôèöèðîâàííûì ïàíê-
ðåîíåêðîçîì è ìåíåå âûðàæåííîå ïîâûøåíèå ó
áîëüíûõ ñî ñòåðèëüíûì ïàíêðåîíåêðîçîì. Êîí-
öåíòðàöèÿ ÐÑÒ>1,8 íã/ìë ñâèäåòåëüñòâóåò î íà-
ëè÷èè èíôåêöèîííûõ îñëîæíåíèé ó áîëüíûõ
ïàíêðåîíåêðîçîì ñ ÷óâñòâèòåëüíîñòüþ 95% è
ñïåöèôè÷íîñòüþ 88%, ÷òî ñîïîñòàâèìî ñ ïîêà-
çàòåëÿìè ïóíêöèîííîé àñïèðàöèè, êîòîðàÿ èìå-
åò ÷óâñòâèòåëüíîñòü 80% è ñïåöèôè÷íîñòü 90%.
Äèàãíîñòè÷åñêàÿ òî÷íîñòü åùå áîëåå ïîâûøà-
åòñÿ, åñëè óðîâíè ÐÑÒ>1,8 íã/ìë îáíàðóæèâà-
þòñÿ, ïî êðàéíåé ìåðå, äâàæäû â òå÷åíèå ïåðè-
îäà íàáëþäåíèÿ.

Îïðåäåëåíèå PCT èñïîëüçóåòñÿ òàêæå ñ öåëüþ
äèôôåðåíöèðîâàíèÿ èíôåêöèîííîé è íåèíôåêöè-
îííîé ýòèîëîãèè îñòðîãî ðåñïèðàòîðíîãî äèñò-
ðåññ ñèíäðîìà [6].

Óðîâåíü PCT óìåðåííî ïîâûøàåòñÿ è ïðè êàðäèî-
ãåííîì øîêå (ñðåäíèé ïîêàçàòåëü - 1,4 íã/ìë),
òîãäà êàê ïðè ñåïòè÷åñêîì øîêå ýòîò ïîêàçàòåëü
êîëåáëåòñÿ â ïðåäåëàõ 72-135 íã/ìë [11]. Ó÷èòû-
âàÿ âåñüìà óáåäèòåëüíûå äàííûå ïðîâåäåííûõ
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èññëåäîâàíèé, ìîæíî ïðåäïîëîæèòü, ÷òî ïîâûøå-
íèå óðîâíÿ PCT ïðè òÿæåëîé èíôåêöèè çàâèñèò
îò òÿæåñòè âîñïàëèòåëüíîé ðåàêöèè, à íå îò ñòå-
ïåíè ïåðâè÷íûõ ãåìîäèíàìè÷åñêèõ íàðóøåíèé.

Äëÿ îöåíêè ÑÑÂÎ ìíîãèå àâòîðû ðåêîìåíäóþò
îïðåäåëåíèå CRP. Ýòîò òåñò ïðèìåíÿþò äëÿ äèô-
ôåðåíöèðîâàíèÿ èñòèííîé ïíåâìîíèè îò ýíäî-
òðàõåàëüíîé èíôåêöèè ó áîëüíûõ õðîíè÷åñêèì
îáñòðóêòèâíûì çàáîëåâàíèåì ëåãêèõ [32], èíäè-
êàòîðîì çàâåðøåíèÿ èíôåêöèîííîãî ïðîöåññà ïðè
ñåïñèñå [35], äëÿ ðàçãðàíè÷åíèÿ áàêòåðèàëüíûõ
è âèðóñíûõ èíôåêöèé [31]. Îäíàêî, ÐÑÒ ñ÷èòà-
åòñÿ ëó÷øèì ìàðêåðîì îöåíêè òÿæåñòè èíôåêöè-
îííîãî ïðîöåññà. Schröder è ñîàâò. [30], èçó÷àÿ
ñâÿçü ìåæäó óðîâíåì â ñûâîðîòêå TNF, IL-6, CRP,
PCT è âûæèâàåìîñòüþ áîëüíûõ ñåïñèñîì âûÿâè-
ëè, ÷òî òîëüêî PCT è IL-6 èìåëè ðàçëè÷íûå óðîâ-
íè ó âûæèâøèõ è óìåðøèõ ïàöèåíòîâ. Èç ýòèõ
äâóõ ïàðàìåòðîâ ïðîãíîñòè÷åñêè áîëåå öåííûì
áûë ïîêàçàòåëü ñûâîðîòî÷íîãî PCT, ïîñêîëüêó îí
ó óìåðøèõ áîëüíûõ â òå÷åíèå âñåãî ïåðèîäà íà-
áëþäåíèÿ áûë çíà÷èòåëüíî âûøå, ÷åì ó âûæèâ-
øèõ. Oberhoffer è ñîàâò. [28], â ðåçóëüòàòå èçó÷å-
íèÿ 242-õ ïàöèåíòîâ ñ äèàãíîçîì ñåïñèñà îáíà-
ðóæèëè, ÷òî âîçìîæíîñòè ìàðêåðîâ èíôåêöèè
îòíîñèòåëüíî ïðîãíîçà áîëåå âûñîêèå ó ñûâîðî-
òî÷íîãî ÐÑÒ (88% ÷óâñòâèòåëüíîñòü è 57% ïîëî-
æèòåëüíàÿ ïðåäèêòèâíàÿ öåííîñòü), âûñîêèå - ó
CRP (66% ÷óâñòâèòåëüíîñòü è 51% ïîëîæèòåëü-
íàÿ ïðåäèêòèâíàÿ öåííîñòü), ñàìûå íèçêèå - ó
êîëè÷åñòâà ëåéêîöèòîâ è òåìïåðàòóðû òåëà.

Îïðåäåëåíèå óðîâíÿ ÐÑÒ ïðèìåíÿåòñÿ è â ïåäè-
àòðè÷åñêîé ïðàêòèêå. Ñëåäóåò îòìåòèòü, ÷òî ó
íîâîðîæäåííûõ â òå÷åíèå ïåðâîãî äíÿ æèçíè îò-
ìå÷àåòñÿ ïîâûøåíèå óðîâíÿ ÐÑÒ ïðè îòñóòñòâèè
èíôåêöèîííîãî ïðîöåññà, ÷òî ñëåäóåò ó÷èòûâàòü
ïðè îöåíêå ïîêàçàòåëåé ÐÑÒ â íåîíàòàëüíîì ïå-
ðèîäå [9].

Ó äåòåé ñ èíôåêöèîííîé ïàòîëîãèåé â êðèòè÷åñ-
êîì ñîñòîÿíèè óðîâåíü PCT ïîâûøàåòñÿ ðàíüøå
è íîðìàëèçóåòñÿ áîëåå áûñòðî, ÷åì ïîêàçàòåëü
CRP [20].

Ïðè èçó÷åíèè äåòåé ñ ïîäîçðåíèåì íà èíôåêöè-
îííóþ ïàòîëîãèþ (n=79), âûñîêèé óðîâåíü PCT
(6-53 íã/ìë) îáíàðóæåí ñðåäè äåòåé áîëüíûõ òÿ-
æåëîé èíôåêöèåé. Â ñëó÷àå îòñóòñòâèÿ èíôåêöèè,
PCT íå îïðåäåëÿëñÿ èëè âûÿâëåí î÷åíü íèçêèé

åãî óðîâåíü (<0,1 íã/ìë). Ïîñëå òåðàïèè àíòèáè-
îòèêàìè ó áîëüíûõ òÿæåëîé èíôåêöèåé óðîâåíü
PCT ñíèæàëñÿ. Ïðè ëîêàëüíîé áàêòåðèàëüíîé
èíôåêöèè áåç ñèñòåìíûõ ïðîÿâëåíèé èëè ïðè
âèðóñíîé èíôåêöèè ïîêàçàòåëè PCT êîëåáàëèñü
â ïðåäåëàõ 0,3-1,5 íã/ìë. [20] Ñðåäè íîâîðîæäåí-
íûõ èëè äåòåé ìëàäøåãî âîçðàñòà ñ áàêòåðèàëü-
íûì ìåíèíãèòîì ñðåäíèé ïîêàçàòåëü ÐÑÒ ðàâíÿë-
ñÿ 57,9 íã/ìë, à ó äåòåé òîãî æå âîçðàñòà, áîëüíûõ
âèðóñíûì ìåíèíãèòîì - â ñðåäíåì 0,3 íã/ìë [12].

Òàêèì îáðàçîì, îïèðàÿñü íà äàííûå àíàëèçà ëè-
òåðàòóðû, ìîæíî ñäåëàòü ñëåäóþùèå âûâîäû:
ïðîêàëüöèòîíèí ÿâëÿåòñÿ çíà÷èìûì ëàáîðàòîð-
íûì êðèòåðèåì äëÿ óñòàíîâëåíèÿ èíôåêöèîííîé
ïðèðîäû ñèíäðîìà ñèñòåìíîãî âîñïàëèòåëüíîãî
îòâåòà.

Ïðîêàëüöèòîíèí – íàäåæíûé ìàðêåð äëÿ îïðåäå-
ëåíèÿ òÿæåñòè áîëåçíè, ïðîãíîçà è îöåíêè ýôôåê-
òèâíîñòè ïðîâîäèìûõ ëå÷åáíûõ ìåðîïðèÿòèé.

Ïðè òÿæåëûõ âèðóñíûõ èíôåêöèÿõ èëè âîñïàëè-
òåëüíûõ ðåàêöèÿõ íåèíôåêöèîííîãî ïðîèñõîæäå-
íèÿ, à òàêæå ëîêàëüíîé áàêòåðèàëüíîé èíôåêöèè,
áåç ñèñòåìíûõ ïðîÿâëåíèé, óðîâåíü ÐÑÒ íå óâå-
ëè÷èâàåòñÿ èëè íåçíà÷èòåëüíî ïîâûøàåòñÿ.
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SUMMARY

PROCALCITONIN – MARKER OF SEVERE
INFECTION AND SEPSIS

Didebulidze K., Manjavidze N., Ubiria I., Gog-
berashvili K.

Tbilisi State Medical University, Department of Pedi-
atrics

Systemic inflammatory response syndrome (SIRS),
severe infection and sepsis are the problems of present
interest in contemporary medicine. The specificity and
sensitivity of widespread clinical and laboratory pa-
rameters are insufficient for diagnosing these diseas-
es. A new marker for diagnosing of infective etiology
of SIRS, severe infection and sepsis which allows ear-
ly diagnosis and begin specific treatment is procalci-
tonin (PCT). In severe viral infections or inflammato-
ry reaction of non-infective origin the level of PCT
does not elevate or increases moderately. The level of
PCT correlates with the severity of SIRS: the more
severe the SIRS, the higher the level of PCT. The mon-
itoring of PCT allows a rapid diagnosis of infective
complications in patients after severe injuries or oper-
ations, in acute respiratory distress syndrome.

PCT is considered as a marker of severe bacterial and
parasitic infection. However, PCT should not be con-
sidered as the only marker we can rely upon in diag-
nosing of sepsis. The levels of PCT correlate with
levels of TNF and IL-6. But the pathophysiological
role of PCT in sepsis is not definitely clear yet. The

indexes of PCT are most valuable for evaluating treat-
ment effeciency and prognosis.

Key words: systemic inflammatory response syn-
drome, sepsis, infection, procalcitonin, indexes of
PCT, acute respiratory distress syndrome.

ÐÅÇÞÌÅ

ÏÐÎÊÀËÜÖÈÒÎÍÈÍ – ÌÀÐÊÅÐ ÒßÆÅËÎÉ
ÈÍÔÅÊÖÈÈ È ÑÅÏÑÈÑÀ

Äèäåáóëèäçå Ê.Á., Ìàíäæàâèäçå Í.Ø., Óáè-
ðèÿ È.Ñ., Ãîãáåðàøâèëè Ê.ß.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíè-
âåðñèòåò, äåïàðòàìåíò ïåäèàòðèè

Ñèíäðîì ñèñòåìíîãî âîñïàëèòåëüíîãî îòâåòà
(ÑÑÂÎ), òÿæåëàÿ èíôåêöèÿ è ñåïñèñ àêòóàëüíûå
ïðîáëåìû ñîâðåìåííîé ìåäèöèíû. Âñåîáùåå ðàñ-
ïðîñòðàíåíèå, êëèíè÷åñêèå è ëàáîðàòîðíûå ïàðà-
ìåòðû íåäîñòàòî÷íî ñïåöèôè÷íû è ÷óâñòâèòåëü-
íû äëÿ äèàãíîñòèêè èíôåêöèîííîé ýòèîëîãèè
ÑÑÂÎ. Íîâûì ìàðêåðîì ðàííåé äèàãíîñòèêè òÿ-
æåëîé èíôåêöèè è ñåïñèñà, ïîçâîëÿþùèì ñâîå-
âðåìåííîå íà÷àëî ñïåöèôè÷åñêîé òåðàïèè – ÿâëÿ-
åòñÿ ïðîêàëüöèòîíèí (ÐÑÒ). Ïðè òÿæåëûõ âèðóñ-
íûõ èíôåêöèÿõ èëè âîñïàëèòåëüíûõ ðåàêöèÿõ íå-
èíôåêöèîííîãî ïðîèñõîæäåíèÿ óðîâíè ÐÑÒ íå
óâåëè÷èâàþòñÿ èëè ïîâûøàþòñÿ óìåðåííî. ×åì
òÿæåëåå ÑÑÂÎ, òåì âûøå óðîâåíü ÐÑÒ. Ìîíèòî-
ðèíã ÐÑÒ äàåò âîçìîæíîñòü áûñòðîé äèàãíîñòèêè
èíôåêöèîííûõ îñëîæíåíèé ó ïàöèåíòîâ ïîñëå òÿ-
æåëîé òðàâìû èëè îïåðàöèè, ïðè îñòðîì ðåñïèðà-
òîðíîì äèñòðåññ ñèíäðîìå. ÐÑÒ ñ÷èòàåòñÿ ìàðêå-
ðîì áàêòåðèàëüíîé, ïàðàçèòàðíîé è ãðèáêîâîé òÿ-
æåëîé èíôåêöèé. ÐÑÒ íåëüçÿ ñ÷èòàòü åäèíñòâåí-
íûì ìàðêåðîì, íà êîòîðûé ìîæíî ïîëàãàòüñÿ ïðè
äèàãíîñòèêå ñåïñèñà. Óðîâíè ÐÑÒ êîððåëèðóþò ñ
óðîâíÿìè òóìîðíîãî íåêðîçíîãî ôàêòîðà è IL-6.
Îäíàêî ïàòîôèçèîëîãè÷åñêàÿ ðîëü PCT ïðè ñåï-
ñèñå ïî ñåé äåíü íå äî êîíöà âûÿñíåíà. Íàèáîëåå
öåííûì ÿâëÿåòñÿ ïîêàçàòåëü PCT äëÿ îöåíêè ýô-
ôåêòèâíîñòè ïðîâîäèìîé òåðàïèè è ïðîãíîçà.
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Â ìèðå ïðèáëèçèòåëüíî 30% áîëüíûõ ñàõàðíûì äè-
àáåòîì òèïà 2 (ÑÄ2) íàõîäÿòñÿ íà èíñóëèíîòåðàïèè,
íà ôîíå ÷åãî îòìå÷àåòñÿ óâåëè÷åíèå ìàññû òåëà, ïå-
ðèôåðè÷åñêàÿ ãèïåðèíñóëèíåìèÿ (ÃÈ), àðòåðèàëüíàÿ
ãèïåðòåíçèÿ è äèñëèïèäåìèÿ. Â ïðàêòèêå ÷àñòî âñòðå-
÷àþòñÿ ñëó÷àè, êîãäà ïðè ÑÄ2 ðàçâèâàåòñÿ âòîðè÷-
íàÿ ðåçèñòåíòíîñòü ê èçâåñòíûì è äîñòóïíûì àíòè-
äèàáåòè÷åñêèì ïðåïàðàòàì, ÷òî ñòàâèò ïåðåä íåîá-
õîäèìîñòüþ ïðîäîëæåíèÿ ëå÷åíèÿ èíñóëèíîì. Êðî-
ìå òîãî, íåìàëîâàæíóþ ðîëü â ýòîì âîïðîñå ñûãðàëè
ñîöèàëüíûå àñïåêòû. Ñ 2001 ïî 2005 ãîäû â Ãðóçèè
äèàáåòèêè áåñïëàòíî ïîëó÷àëè òîëüêî èíñóëèí, ÷òî
ñîçäàëî ïðîáëåìû ìåíåäæìåíòà ÑÄ2 [5]. Áîëüøèí-
ñòâî ïàöèåíòîâ âûíóæäåíû áûëè èñïîëüçîâàòü èí-
ñóëèí òîëüêî èç-çà ñâîåãî ýêîíîìè÷åñêîãî ïîëîæå-
íèÿ, òàê êàê îí áûë áåñïëàòíûé.

Õîðîøî èçâåñòíî, ÷òî ó áîëüíûõ ÑÄ2, íàõîäÿùèõ-
ñÿ íà èíñóëèíîòåðàïèè, ÷àñòî íàáëþäàåòñÿ èíñóëè-
íîðåçèñòåíòíîñòü (ÈÐ). Â èññëåäîâàíèÿõ ñ ïðèìå-
íåíèåì ýóãëèêåìè÷åñêîãî êëàìïèðîâàíèÿ áûëî ïî-
êàçàíî, ÷òî ÈÐ ó âçðîñëûõ ñ îæèðåíèåì óâåëè÷èâà-
åòñÿ ïðîïîðöèîíàëüíî èçáûòêó ìàññû òåëà. Ðàçâè-
òèå è âûðàæåííîñòü ÈÐ çàâèñÿò íå òîëüêî îò ñòåïå-
íè îæèðåíèÿ, íî è îò õàðàêòåðà ðàñïðåäåëåíèÿ èç-
áûòî÷íîé æèðîâîé òêàíè. ÈÐ áîëåå âûðàæåíà ïðè
îòëîæåíèè æèðà ïðåéìóùåñòâåííî â àáäîìèíàëü-
íîé îáëàñòè [1]. Èçâåñòíî òàêæå, ÷òî ÈÐ è ÃÈ ÿâëÿ-
þòñÿ ïðîãíîñòè÷åñêèìè ôàêòîðàìè ðàçâèòèÿ àðòå-
ðèàëüíîé ãèïåðòåíçèè (ÀÃ) [2,4,7,9]. Áîëüíûå ÑÄ2
÷àñòî ïîäâåðæåíû è äèñëèïèäåìèè (ÄË) [10]. Â 1988 ã.
Äæ. Ðèâåíîì áûë ïðåäëîæåí òåðìèí - ìåòàáîëè÷åñ-
êèé ñèíäðîì (ÌÑ), êîòîðûé ïîäðàçóìåâàåò ÈÐ, ÃÈ,
îæèðåíèå, ÄË è ÀÃ [8]. Åñëè íà ôîíå èíñóëèíîòå-
ðàïèè îáíàðóæèâàþòñÿ ÃÈ, óâåëè÷åíèå ìàññû òåëà,
îêðóæíîñòè òàëèè (ÎÒ), àðòåðèàëüíîãî äàâëåíèÿ,
íåëüçÿ ñóäèòü îá ýôôåêòèâíîì ëå÷åíèè ÑÄ2 [3].

Öåëüþ íàøåãî èññëåäîâàíèÿ ÿâèëîñü îïðåäåëå-
íèå âëèÿíèÿ óìåíüøåíèÿ åæåäíåâíûõ äîç èíñó-
ëèíà íà ìåòàáîëè÷åñêèå è àíòðîïîìåòðè÷åñêèå
ïàðàìåòðû ïàöèåíòîâ ñ ñàõàðíûì äèàáåòîì òèïà 2,
íàõîäÿùèõñÿ íà èçáûòî÷íûõ äîçàõ èíñóëèíà.

Ìàòåðèàë è ìåòîäû. Íàìè íàáëþäàëèñü 36 áîëü-
íûõ ÑÄ2 (ñðåäíèé âîçðàñò - 49,1±8,7 ëåò), íàõî-
äÿùèõñÿ íà èçáûòî÷íûõ äîçàõ èíñóëèíà.

Äèçàéí èññëåäîâàíèÿ áûë îïðåäåëåí ñëåäóþùèì
îáðàçîì: êàæäîìó ïàöèåíòó áûëè ðàçúÿñíåíû öåëü
è çàäà÷è èññëåäîâàíèÿ, ïîëó÷åíî èõ ñîãëàñèå íà
ó÷àñòèå â èññëåäîâàíèè è ãàðàíòèðîâàíî ñîáëþäå-
íèå ýòè÷åñêèõ íîðì. Íà íà÷àëüíîì ýòàïå âñåì ïà-
öèåíòàì îïðåäåëÿëèñü ñëåäóþùèå êëèíèêî-ëàáîðà-
òîðíûå ïîêàçàòåëè: ãëèêåìèÿ íàòîùàê è ïîñòïðàí-
äèàëüíî - ãëþêîçîîêñèäàöèîííûì ìåòîäîì; Ñ-ïåï-
òèäåìèÿ íàòîùàê - õåìèëþìèíñöåíòíûì ìåòîäîì;
ãëèêîçèðîâàííûé ãåìîãëîáèí (HbA1C) - ìåòîäîì
áûñòðîé èîíîáìåííîé ðåñèí-ñåïàðàöèè; èíäåêñû
β-êëåòî÷íîé ôóíêöèè (HOMA-%B), ÷óâñòâèòåëüíî-
ñòè ê èíñóëèíó (HOMA-%S) è èíóñóëèíîðåçèñòåí-
òíîñòè (HOMA-IR) ïî ìîäåëè HOMA [6]; ïîêàçàòå-
ëè ëèïèäíîãî îáìåíà: îáùèé õîëåñòåðèí (ÎÕ), òðèã-
ëèöåðèäû (ÒÃ), õîëåñòåðèí ëèïîïðîòåèíîâ âûñîêîé
ïëîòíîñòè (ËÏÂÏ), õîëåñòåðèí ëèïîïðîòåèíîâ íèç-
êîé ïëîòíîñòè (ËÏÍÏ), õîëåñòåðèí ëèïîïðîòåèíîâ
î÷åíü íèçêîé ïëîòíîñòè (ËÏÎÍÏ) è èíäåêñ àòåðî-
ãåííîñòè (ÈÀ) - áèîõèìè÷åñêèì ìåòîäîì; èíäåêñ
ìàññû òåëà (ÈÌÒ), îêðóæíîñòü òàëèè (ÎÒ); ïîêàçà-
òåëè àðòåðèàëüíîãî äàâëåíèÿ.

I ãðóïïó ñîñòàâèëè 20 ïàöèåíòîâ, ó êîòîðûõ áûëà
ïîíèæåíà åæåäíåâíàÿ äîçà ýêçîãåííîãî èíñóëè-
íà (ñ 65,6±19,3 åä. äî 22,2±18,7 åä.), II ãðóïïó - 16
ïàöèåíòîâ, ó êîòîðûõ áûëà ïîíèæåíà åæåäíåâíàÿ
äîçà ýêçîãåííîãî èíñóëèíà (ñ 61,0±21,1 åä. äî
45,3±7,5 åä.) ñ äîáàâëåíèåì ìåòôîðìèíà. Ñïóñòÿ
6 ìåñÿöåâ ëå÷åíèÿ áûëè ïðîâåäåíû âñå âûøåïå-
ðå÷èñëåííûå èññëåäîâàíèÿ.

Ïîëó÷åííûå ðåçóëüòàòû áûëè îáðàáîòàíû ìåòîäîì
âàðèàöèîííîé ñòàòèñòèêè ñ ïîìîùüþ êîìïüþòåð-
íîé ïðîãðàììû STATISTICA v.6.0 (StatSoft, USA).

Ðåçóëüòàòû è èõ îáñóæäåíèå. Íà ôîíå êîððåêöèè
èíñóëèíîòåðàïèè èçìåíåíèÿ ïîêàçàòåëåé óãëåâîäíîãî
îáìåíà è HOMA èíäåêñîâ ïðèâåäåíû â òàáëèöå 1.
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Òàáëèöà 1. Ïîêàçàòåëè óãëåâîäíîãî îáìåíà è HOMA èíäåêñîâ íà ôîíå êîððåêöèè èíñóëèíîòåðàïèè

I ãðóïïà II ãðóïïà 
äî 

èññë åäîâàíèÿ 
ïîñë å 

èññë åäîâàíèÿ 
äî 

èññë åäîâàíèÿ 
ïîñëå 

èññë åäîâàíèÿ Ï àðàìåòð 

1 2 3 4  
206,1±35,5 190,5±29,5 275,0±66,8 189,0±54,6 

p=N S p<0,001 Î Õ , ì ã/äë 
p1-3=0,001 p2-4=N S 

36,5±4,7 42,4 ±  4 ,3  35,2 ±  11,0 46,8 ±  9,3  
p  = NS p < 0,001 ËÏ ÂÏ, ì ã/äë 

p1-3 = 0,001 p2-4 =  N S 
125,4±38,1 112,7 ±  19,9 153,5 ±  52,8 78,1 ±  17,2 

p  = NS p < 0,001 ËÏ Í Ï, ì ã/äë 
p1-3 = N S p2-4 < 0,001 

43,7±13,9 37,3±11,1 86,3±81,3 64,1±75,9 
p = NS p = N S ËÏ Î ÍÏ , ì ã/äë 

p1-3 = NS p2-4 = N S 
218,4±69,7 186,1±55,2 199,0±91,6 131,7±44,0 

p = NS p = N S Ò Ã, ì ã/äë 
p1-3 = N S p2-4 < 0,001 

4,6±1,0 3,5±0,6 8,2±6,3 3,3±2,0 
p < 0,001 p < 0,001 ÈÀ  

p1-3 < 0,001 p2-4 =  N S 
168,0±53,6 132,0±16,4 167,5±34,0 137,5±12,6 

p = 0,007 p = 0,002 Ñ èñòîëè÷åñêîå À Ä , 
ì ì,ðò,ñò, 

p1-3 = NS p2-4 = N S 
100,0±23,5 80,0±7,1 92,5±9,6 82,5±5,0 

p < 0,001 p < 0,001 Ä èàñòîëè÷åñêîå 
À Ä , ìì,ðò,ñò, 

p1-3 = NS p2-4 = N S 
36,5±3,7 33,0±3,7 34,9±5,4 32,8±4,9 

p = 0,005 p = N S È Ì Ò, êã/ì 2 

p1-3 = NS p2-4 = N S 
113,8±11,8 109,0±14,9 118,0±11,5 115,0±10,2 

p = NS p = N S Î Ò, ñì  
p1-3 = NS p2-4 = N S 

82,0±53,4 46,7±28,9 62,5±26,3 35,0±7,1 
p < 0,001 p < 0,001 

Ý êñêðåöèÿ 
àëüáóì èíà ì î÷îé, 

ìã/ë p1-3 = NS p2-4 = N S 
 

I ãðóïïà II ãðóïïà 
äî 

èññëåäîâàíèÿ 
ïîñëå 

èññëåäîâàíèÿ 
äî 

èññëåäîâàíèÿ 
ïîñëå 

èññëåäîâàíèÿ Ïàðàìåòð 

1 2 3 4 
n= 20 16 

204,8±75,7 149,0±41,0 235,8±93,2 136,3±42,1 
p = 0,006 p < 0,001 Ãëèêåìèÿ 

íàòîùàê, ìã/äë 
p1-3 = NS p2-4 = NS 

3,2±1,0 3,0±1,6 2,4±1,2 1,6±0,9 
p = NS p = 0,041 C-ïåïòèä, íã/ìë 

p1-3 = 0,036 p2-4 = 0,004 
10,2±2,5 7,2±1,0 11,0±1,9 8,6±1,1 

p < 0,001 p < 0,001 HbA1C, % 
p1-3 = NS p2-4 = NS 

48,2±33,7 99,9±42,4 25,7±23,4 44,7±24,7 
p < 0,001 p = 0,033 HOMA-%B 

p1-3 = 0,030 p2-4 < 0,001 
32,9±9,1 41,6±10,1 40,9±10,5 62,4±24,8 

p = 0,007 p = 0,003 HOMA-%S 
p1-3 = 0,020 p2-4 = 0,002 

3,0±0,9 2,8±1,0 2,5±0,8 1,6±0,6 
p = NS p = 0,001 HOMA-IR 

p1-3 = NS p2-4 < 0,001 
 Òàáëèöà 2. Ïîêàçàòåëè ëèïèäíîãî îáìåíà, àðòåðèàëüíîãî äàâëåíèÿ

 è îæèðåíèÿ íà ôîíå êîððåêöèè èíñóëèíîòåðàïèè
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ÌÅÄÈÖÈÍÑÊÈÅ ÍÎÂÎÑÒÈ ÃÐÓÇÈÈ
CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

Èç òàáëèöû 1 ÿâñòâóåò, ÷òî ïîêàçàòåëè ãëèêåìèè è
HbA1C äîñòîâåðíî óìåíüøàþòñÿ â îáåèõ ãðóïïàõ.
Ñ-ïåïòèä äîñòîâåðíî íå óìåíüøàåòñÿ â I ãðóïïå.
HOMA-%B è HOMA-%S äîñòîâåðíî ïîâûøàþò-
ñÿ â îáåèõ ãðóïïàõ, à ïîêàçàòåëü ÈÐ - HOMA-IR
äîñòîâåðíî ïîíèæàåòñÿ ëèøü âî II ãðóïïå.

Â òàáëèöå 2 ïðèâåäåíû èçìåíåíèÿ äðóãèõ ìåòà-
áîëè÷åñêèõ è àíòðîïîìåòðè÷åñêèõ ïîêàçàòåëåé íà
ôîíå êîððåêöèè èíñóëèíîòåðàïèè.

Äàííûå òàáëèöû 2 ïîêàçûâàþò, ÷òî óëó÷øåíèå
ïîêàçàòåëåé ÄË, ÀÃ è îæèðåíèÿ áîëåå âûðàæåíû
ó áîëüíûõ II ãðóïïû.

Ïîëîæèòåëüíîå èçìåíåíèå îñíîâíûõ ìåòàáîëè-
÷åñêèõ ïîêàçàòåëåé áîëåå âûðàæåíû ó ïàöèåíòîâ,
â òàêòèêå ëå÷åíèÿ êîòîðûõ ââåäåíû èíñóëèí-ñåí-
ñèòàéçåðû. Èñõîäÿ èç âûøåèçëîæåííîãî, èíñóëè-
íîòåðàïèþ íà ôîíå ÈÐ ñëåäóåò íàçíà÷àòü òîëüêî
â ñëó÷àÿõ ïîäòâåðæäåííûõ ïîêàçàíèé.
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SUMMARY

THE IMPACT OF THE DECREASE OF DIURNAL DOSES OF INSULIN
ON MAIN METABOLIC AND ANTHROPOMETRIC PARAMETERS

IN PATIENTS WITH DM2

Lomtadze I., Virsaladze D., Koplatadze M., Adamia N.

Tbilisi State Medical University, Department of Endocrinology

The aim of our investigation was to study the impact
of the decrease of diurnal doses of insulin on main
metabolic and anthropometric parameters in patients
with DM2, who underwent the high diurnal doses of
insulin. 36 patient with DM2 (mean age – 49,1±8,7
years) on high doses of insulin have been investigat-
ed. On the first stage the parameters of carbohydrate

metabolism, HOMA-indices, parameters of lipid
metabolism and blood pressure have been determined.
I group consisted of 20 patients with decreased diur-
nal doses of insulin (from 65,6±19,3 units to
22,2±18,7 units), ànd II group - 16 patients with de-
creased diurnal doses of insulin (from 61,0±21,1 units
to 45,3±7,5 units) and addition of metformin. After 6
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months of treatment all parameters have been also
determined. Fasting and postprandial glycemia and
HbA1C levels were significantly decreased in both
groups. Ñ-peptide levels did not significantly change
in I group. HOMA-%B and HOMA-%S indices sig-
nificantly increased in both group, but the parameter
of insulin resistance - HOMA-IR was significantly
decreased only in II group. The improvement of dy-

slipidemia, hypertension and obesity was more ex-
pressed in II group. The positive changes in main
metabolic and anthropometric parameters were more
expressed in patients treatment tactics of whom con-
sisted of insulin-sensitizing preparations.

Key words: diabetes mellitus, insulin, insulinresist-
ance, dyslipidemia, hypertension, obesity.
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Öåëüþ íàøåãî èññëåäîâàíèÿ ÿâèëîñü îïðåäåëå-
íèå âëèÿíèÿ óìåíüøåíèÿ åæåäíåâíûõ äîç èíñó-
ëèíà íà ìåòàáîëè÷åñêèå è àíòðîïîìåòðè÷åñêèå
ïàðàìåòðû áîëüíûõ ñàõàðíûì äèàáåòîì òèïà 2,
íàõîäÿùèõñÿ íà èçáûòî÷íûõ äîçàõ èíñóëèíà.
Íàìè íàáëþäàëèñü 36 áîëüíûõ ñàõàðíûì äèà-
áåòîì òèïà 2 (ñðåäíèé âîçðàñò - 49,1±8,7 ëåò),
íàõîäÿùèõñÿ íà èçáûòî÷íûõ äîçàõ èíñóëèíà. Íà
íà÷àëüíîì ýòàïå âñåì ïàöèåíòàì îïðåäåëÿëèñü
ïîêàçàòåëè óãëåâîäíîãî îáìåíà; èíäåêñû β-êëå-
òî÷íîé ôóíêöèè (HOMA-%B), ÷óâñòâèòåëüíîñ-
òè ê èíñóëèíó (HOMA-%S) è èíñóëèíîðåçèñòåí-
òíîñòè (HOMA-IR) ïî ìîäåëè HOMA; ïîêàçàòå-
ëè ëèïèäíîãî îáìåíà è àðòåðèàëüíîãî äàâëåíèÿ.
I ãðóïïó ñîñòàâèëè 20 ïàöèåíòîâ, ó êîòîðûõ áûëà
ñíèæåíà åæåäíåâíàÿ äîçà ýêçîãåííîãî èíñóëè-
íà (ñ 65,6±19,3 åä. äî 22,2±18,7 åä.), à II ãðóï-

ïó - 16 ïàöèåíòîâ, ó êîòîðûõ áûëà ñíèæåíà
åæåäíåâíàÿ äîçà ýêçîãåííîãî èíñóëèíà (ñ
61,0±21,1 åä. äî 45,3±7,5 åä.) ñ äîáàâëåíèåì ìåò-
ôîðìèíà. Ñïóñòÿ 6 ìåñÿöåâ ëå÷åíèÿ áûëè ïðî-
âåäåíû âñå âûøåïåðå÷èñëåííûå èññëåäîâàíèÿ.
Ïîêàçàòåëè ãëèêåìèè è HbA1C äîñòîâåðíî óìåíü-
øàþòñÿ â îáåèõ ãðóïïàõ. Ñ-ïåïòèä äîñòîâåðíî
íå óìåíüøàåòñÿ â I ãðóïïå. HOMA-%B è HOMA-%S
äîñòîâåðíî ïîâûøàþòñÿ â îáåèõ ãðóïïàõ, à ïî-
êàçàòåëü èíñóëèíðåçèñòåíòíîñòè - HOMA-IR äî-
ñòîâåðíî ïîíèæàåòñÿ ëèøü âî II ãðóïïå. Óëó÷øå-
íèå ïîêàçàòåëåé äèñëèïèäåìèè, àðòåðèàëüíîé
ãèïåðòåíçèè è îæèðåíèÿ áîëåå âûðàæåíû âî
II ãðóïïå. Ïîëîæèòåëüíîå èçìåíåíèå îñíîâíûõ
ìåòàáîëè÷åñêèõ ïîêàçàòåëåé áîëåå âûðàæåíû ó
ïàöèåíòîâ, â òàêòèêå ëå÷åíèÿ êîòîðûõ ïðèìåíå-
íû èíñóëèí-ñåíñèòàéçåðû.



32

ÌÅÄÈÖÈÍÑÊÈÅ ÍÎÂÎÑÒÈ ÃÐÓÇÈÈ
CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

Rheumatic diseases, are among the major problems
of human beings leading to serious complications,
which affect approximately three percent of the pop-
ulation. Cerebrovascular disorders - the complications
of rheumatic diseases, often lead to disability and
serious outcomes [2,3,5,8]. No wonder, that detec-
tion of subtleties of processes leading to the afore-
said complications is of great value.

Resent studies have shown that adequate modula-
tion of immune responses is determined by the state
and functioning of the neuro-endocrine and im-
mune systems [1,4,8,10]. Immune responses to
various stimuli are constantly under multifactoral
influence of the above-mentioned systems. Any
deviation occurred in organism is reflected on nor-
mal functioning of the organs and systems. The
immune system is not exception and immediately
reacts. Sometimes, these reactions unfortunately
have destructive nature. Disorders of protective
features of immune system and its adverse effects,
in which the leading role play a neuro-hormonal
regulation, are very important in pathogenesis of
autoimmune diseases.

Nowadays, the biochemical aspects of cerebral
dysfunction syndrome in children with rheuma-
tism are uncertain [6,7]. Proceeding from the
aforesaid, the purpose of present work was de-
tection of correlation between cerebrovascular
complication and misbalance of noradrenergic-
serotoninergic regulation in adolescents during
primary rheumatism.

Material and methods. A total of 23 children with
the age range 10,2±1,3 years suffering from primary
rheumatism and subjected to antibiotic and non-ster-
oid anti-inflammatory treatment have been investi-
gated using the fluorometry and intra-cranial dop-
plerography.

Data, obtained after survey of patients’ case histories
and laboratory findings confirmed the diagnosis of
primary rheumatism.

Liner speed of blood flow in intra-dural segments of
vertebral artery and basilar artery has been measured;
concentration of epinephrine, norepinephrine, serot-
onin and dopamine was detected. Along with labora-
tory testing, patients were under observation in order
to detect clinical manifestations (signs and symptoms
of the prime disease and accompanied complication
– cerebrovascular disorders).

The control group involved practically healthy 10
adolescents with the average age of 11,8±2,3 years.

Intra-cranial dopplerography was performed using
the apparatus – PIONEER COMPANION, firm
“Nicolet” Germany. The level of biogenic amines
and serotonin in blood were determined by the meth-
od of fluoromethry.

The results of experiments were analyzed statistical-
ly using the method of correlative analysis. With the
use of computed programs STAT Soft, reliability of
mean values by the t Student’s criterion was assessed.

Results and their discussion. The results of experi-
ments have shown that in case of primary rheuma-
tism approximately 10% of adolescents revealed de-
creased liner speed of blood flow being measured in
intra-dural segments of vertebral- and basilar arter-
ies. The mentioned decrease in linear speed of blood
flow was equal to 41,7%.

Observations revealed also that complications are fre-
quently manifested by the chorea minor, during
which, as a rule, the insufficiency of vertebro-basal
system is obvious.

Moreover, in addition to the above-mentioned signs
and symptoms, the results of present study have show
that the concentration of norepinephrine in case of
primary rheumatism in adolescents is decreased by
26,8% and is significantly reduced compared to the
results obtained after investigation of the practically
healthy children consisting the control group. Results
of experiments are shown in table.

NEURO-ENDOCRIN REGULATION AND DISORDERS OF INTRACRANIAL
HEMOCIRCULATION IN RHEUMATIC DISEASES IN CHILDREN

Kavtaradze S., Mosidze T.

Center for Mothers and Children, Tbilisi, Georgia
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In opposite to the results of investigations concern-
ing norepinephrine the concentration of epinephrine
increases by 32,3% compared to the norm. The re-
vealed alterations have been reflected on Norepine-
phrine/Epinephrine interrelations.

Disorders of simpatico-adrenal regulation are aggra-
vated also by decreased concentration of dopamine
as a vaso-dilating mediator. Has been revealed that
dopamine concentration in the blood of adolescents
suffering with the primary rheumatism and involved
in the basic group decreases by 38,4% compared to
the norm (control group).

We suppose, that decreased concentration of
dopamine in blood could be expressed by accumu-
lation of dopamine in brain structures providing the
background of such symptoms of chorea minor as
aggressiveness, chaotic movement, emotionality etc.
[1,2,6].

Carried out experiments have shown that concentra-
tion of serotonin increases by 11,6% compared to the
norm, and Norepinephrine/Epinephrine interrelations
decreases correspondingly, pointing on alterations in
serotoninergic regulation.

Thus, according to the results of experiments cere-
brovascular complications in children suffering with
primary rheumatism are frequently manifested by
the chorea minor, which allows to surmise the in-
crease of dopamine concentration in the structures
of central nervous system. Accumulation of
dopamine in brain structure makes good background
for development of aggressiveness, chaotic move-
ment, emotionality etc.

Besides noradrenalin and dopamine concentrations
were reduced and serotonin and epinephrine concen-

tration were increases in blood plasma, which points
to misbalance in adrenonergic and serotoninergic reg-
ulation in children with rheumatism.
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Table. Linear speed of blood flow in basilar artery and concentration
of catecholamines in blood of adolescents suffering from primary rheumatism

Indices Control group Basic group 
Linear speed of blood flow in basilar artery cm/sec 48,0±6,0 28,0±4,0 
Norepinephrine n.mol/ml 624,0±36,0 457,0±23,0 
Epinephrine n.mol/ml 313,0±33,0 414,0±37,0 
Dopamine n.mol/ml 508,0±25,0 313,0±32,0 
Serotonin n.mol/ml 0,95±0,11 1,06±0,01 
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SUMMARY

NEURO-ENDOCRINAL REGULATION AND DISORDERS OF INTRACRANIAL
HEMOCIRCULATION IN RHEUMATIC DISEASES IN CHILDREN

Kavtaradze S., Mosidze T.

Treatment-Preventative Center for Mothers and Child, Tbilisi, Georgia

The purpose of present work was detection of corre-
lation between cerebrovascular complication and mis-
balance of noradrenergic-serotoninergic regulation in
adolescents during primary rheumatism.

A total of 23 children with the age range 10,2±1,3
years suffering from primary rheumatism and sub-
jected to antibiotic and non-steroid anti-inflammato-
ry treatment have been investigated using fluorome-
try and intra-cranial dopplerography. The control
group involved practically healthy 10 adolescents
with the average age of 11,8±2,3 years.

Linear speed of blood flow in intra-dural segments
of vertebral artery and basilar artery has been meas-
ured; concentration of epinephrine, norepinephrine,
serotonin and dopamine was detected. Along with
laboratory testing, patients were under observation
in order to detect clinical manifestations (signs and
symptoms of the prime disease and accompanied
complication – cerebrovascular disorders).

According to the results of experiments cerebrov-
ascular complications in children suffering with pri-
mary rheumatism are frequently manifested by the
chorea minor, which allows to surmise the increase
of dopamine concentration in the structures of cen-
tral nervous system. Accumulation of dopamine in
brain structure makes good background for devel-
opment of aggressiveness, chaotic movement, emo-
tionality etc.

Besides noradrenalin and dopamine concentrations
were reduced and serotonin and epinephrine concen-
tration were increases in blood plasma, which points
to misbalance in adrenonergic and serotoninergic reg-
ulation in children with rheumatism.

Key words: cerebrovascular complications in
children, primary rheumatism in children epine-
phrine, norepinephrine, serotonin, dopamine,
adrenonergic regulation, serotoninergic regula-
tion.

ÐÅÇÞÌÅ

ÍÅÉÐÎ-ÝÍÄÎÊÐÈÍÍÀß ÐÅÃÓËßÖÈß È ÈÍÒÐÀÊÐÀÍÈÀËÜÍÛÉ
ÊÐÎÂÎÒÎÊ ÏÐÈ ÐÅÂÌÀÒÈÇÌÅ Ó ÏÎÄÐÎÑÒÊÎÂ

Êàâòàðàäçå Ñ.Í., Ìîñèäçå Ò.Ã.

Ëå÷åáíî-ïðîôèëàêòè÷åñêèé öåòð ìàòåðè è ðåáåíêà, Òáèëèñè

Öåëüþ èññëåäîâàíèÿ ÿâèëîñü îïðåäåëåíèå âçàè-
ìîñâÿçè ìåæäó öåðåáðîâàñêóëÿðíûìè îñëîæíå-
íèÿìè è íîðàäðåíî-ñåðîòîíèíåðãè÷åñêèì äèñáà-
ëàíñîì ïðè ïåðâè÷íîì ðåâìàòèçìå ó ïîäðîñòêîâ
ìåòîäàìè èíòðàêðàíèàëüíîé äîïïëåðîãðàôèè è
ôëþîðîìåòðèè.

Íàìè îáñëåäîâàíû 23 ïîäðîñòêà (ñðåäíèé âîçðàñò
- 10,2±1,3 ëåò), áîëüíûõ ïåðâè÷íûì ðåâìàòèçìîì,
êîòîðûå ïðèíèìàëè àíòèáèîòèêè è íåñòåðîèäíûå
ïðîòèâîâîñïàëèòåëüíûå ïðåïàðàòû.

Êîíòðîëüíóþ ãðóïïó ñîñòàâèëè 10 ïðàêòè÷åñ-
êè çäîðîâûõ ïîäðîñòêîâ (ñðåäíèé âîçðàñò -
11,8±2,3 ëåò). Èññëåäîâàíû ñëåäóþùèå ïàðà-
ìåòðû: ëèíåéíàÿ ñêîðîñòü êðîâîòîêà â èíòðà-
äóðàëüíîì ñåãìåíòå âåðòåáðàëüíîé è áàçèëÿð-
íîé àðòåðèé, ñîäåðæàíèå àäðåíàëèíà, íîðàäðå-
íàëèíà, ñåðîòîíèíà è äîôàìèíà. Ïàöèåíòû íà-
õîäèëèñü ïîä íàáëþäåíèåì ñ öåëüþ âûÿâëåíèÿ
êëèíè÷åñêèõ ñèìïòîìîâ ïåðâè÷íîé áîëåçíè è
öåðåáðîâàñêóëÿðíûõ  îñëîæíåíèé.
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Â ðåçóëüòàòå ïðîâåäåííîãî èññëåäîâàíèÿ óñòàíîâ-
ëåíî, ÷òî ïðè ïåðâè÷íîì ðåâìàòèçìå ïðèìåðíî ó
10% ïîäðîñòêîâ ëèíåéíàÿ ñêîðîñòü êðîâîòîêà
ñíèæàåòñÿ â èíòðàäóðàëüíîì ñåãìåíòå âåðòåá-
ðàëüíîé è áàçèëÿðíîé àðòåðèé.

Ïðè ýòîì îäíèì èç îñëîæíåíèé ÿâëÿåòñÿ ìàëàÿ
õîðåÿ, ÷òî ïîçâîëÿåò ïðåäïîëîæèòü óâåëè÷åíèå
ñîäåðæàíèÿ äîôàìèíà â ñòðóêòóðàõ ÖÍÑ. Àêêó-

ìóëÿöèÿ äîôàìèíà â ìîçãîâîé ñòðóêðóðå ñîçäà-
åò óñëîâèÿ äëÿ ðàçâèòèÿ àãðåññèâíîñòè, õàîòè-
÷åñêèõ äâèæåíèé, ïîâûøåííîé ýìîöèîíàëüíî-
ñòè è ò.ä. Íàðÿäó ñ ýòèì  âûÿâëåíû ñíèæåíèå
ïîêàçàòåëåé íîðàäðåíàëèíà è äîôàìèíà è óâå-
ëè÷åíèå ñåðîòîíèíà è ýïèíåôðèíà â ïëàçìå êðî-
âè, ÷òî ñâèäåòåëüñòâóåò î ðàçâèòèè äèñáàëàíñà
àäðåíîñåðîòîíèíåðãè÷åñêîé ðåãóëÿöèè ïðè ðåâ-
ìàòèçìå ó äåòåé.

ÂËÈßÍÈÅ ÏÈÐÎÄÎÊÑÈÍÀ (ÂÈÒÀÌÈÍÀ B6) ÍÀ ÏÐÎÄÓÊÖÈÞ
ÝÍÄÎÃÅÍÍÎÃÎ ÌÅËÀÒÎÍÈÍÀ Â ÝÊÑÏÅÐÈÌÅÍÒÅ

Òàâàðòêèëàäçå À.Ã., Êàñðàäçå Ä.Ã., Ïåòðèàøâèëè Ò.Ã.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò,
Öåíòð êëèíè÷åñêèõ íàâûêîâ, ëàáîðàòîðèÿ àíàòîìè÷åñêèõ èññëåäîâàíèé

Êàê èçâåñòíî, ìåëàòîíèí ïðåäñòàâëÿåò ñîáîé îñ-
íîâíóþ ïðîäóêöèþ ýíäîêðèííîé àêòèâíîñòè âåð-
õíåãî ïðèäàòêà ìîçãà – ýïèôèçà. Ïî ïîñëåäíèì
äàííûì åãî ñåêðåöèÿ íà÷èíàåòñÿ ïðèáëèçèòåëü-
íî â 20 ÷àñîâ âå÷åðà è çàâåðøàåòñÿ ê 6-è ÷àñàì
óòðà. Ïîäîáíàÿ ðèòìè÷åñêàÿ ñåêðåöèÿ ìåëàòîíè-
íà îïðåäåëÿåò ðèòìè÷åñêîå ôóíêöèîíèðîâàíèå
ïðàêòè÷åñêè âñåõ ýíäîêðèííûõ æåëåç, ñóùåñòâó-
þùèõ â îðãàíèçìå ÷åëîâåêà [2,4].

Íîâåéøèå íàó÷íûå äàííûå â îáëàñòè ìåäèöèíû
âûÿâèëè, ÷òî ïðè ìíîãèõ çàáîëåâàíèÿõ (çëîêà-
÷åñòâåííûå îïóõîëè, øèçîôðåíèÿ, ýïèëåïñèÿ,
âîñïàëèòåëüíûå è èììóíîïàòîëîãè÷åñêèå ïðî-
öåññû, ñàõàðíûé äèàáåò II òèïà, äåïðåññèè, íå-
âðîçû, èíôàðêò ìèîêàðäà, àòåðîñêëåðîç) ðåçêî
íàðóøàåòñÿ ôèçèîëîãè÷åñêèé ðèòì ñåêðåöèè;

÷àñòî ïðîÿâëÿþùèåñÿ â äåãåíåðàòèâíûõ èçìåíå-
íèÿõ ýïèôèçà â õîäå åãî ïàòîìîðôîëîãè÷åñêèõ
èññëåäîâàíèé [2-4].

Òàáàê (íèêîòèí), óïîòðåáëåíèå â áîëüøèõ êî-
ëè÷åñòâàõ àëêîãîëÿ, êîôå è êðåïêîãî ÷àÿ, àäè-
íàìè÷åñêèé ñòèëü æèçíè, ðàáîòà â íî÷íîå âðå-
ìÿ â óñëîâèÿõ èñêóññòâåííîãî îñâåùåíèÿ è äðó-
ãèå âðåäíûå ïðèâû÷êè, à òàêæå íèçêîå àòìîñ-
ôåðíîå äàâëåíèå è âûñîêèå ïîêàçàòåëè èíäóê-
öèè ìàãíèòíîãî ïîëÿ ïîíèæàþò ñåêðåöèþ ìå-
ëàòîíèíà, ÷òî, â êîíå÷íîì èòîãå, âëèÿåò íà íåé-
ðîýíäîêðèííûé ñòàòóñ è â êàæäîì êîíêðåòíîì
ñëó÷àå ïðîÿâëÿåòñÿ â âèäå ïàòîëîãè÷åñêîãî ñèí-
äðîìà, êîòîðûé îïðåäåëÿåòñÿ êàê ãåíåòè÷åñêè-
ìè, òàê è ôóíêöèîíàëüíûìè îñîáåííîñòÿìè
îðãàíèçìà [2,3,6].
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Áîëüøèíñòâî èç âûøåïåðå÷èñëåííûõ ôàêòîðîâ,
êîòîðûå ïîíèæàþò ñåêðåöèþ ìåëàòîíèíà, ïðåä-
ñòàâëÿþò ñîáîé ðèñê-ôàêòîð ðàçâèòèÿ çëîêà÷å-
ñòâåííûõ îïóõîëåé, øèçîôðåíèè, èììóíîïàòîëî-
ãè÷åñêèõ ïðîöåññîâ, ñàõàðíîãî äèàáåòà, äåïðåñ-
ñèé, íåâðîçîâ, èíôàðêòà ìèîêàðäà, àòåðîñêëåðî-
çà è/èëè âêëþ÷àþòñÿ â ïàòîãåíåç ýòèõ çàáîëåâà-
íèé [3,6]. Èñõîäÿ èç âûøåèçëîæåííîãî, èçó÷åíèå
ðåãóëèðóþùèõ ôàêòîðîâ áèîñèíòåçà ìåëàòîíèíà
ÿâëÿåòñÿ âåñüìà àêòóàëüíûì.

Îäèí èç òàêèõ ôàêòîðîâ - âèòàìèí B6 ñ óñïåõîì èñ-
ïîëüçóåòñÿ ïðè ìíîãèõ íåðâíî-ïñèõè÷åñêèõ çàáîëå-
âàíèÿõ, õîòÿ ãëóáèííûé áèîõèìè÷åñêèé ìåõàíèçì
òåðàïåâòè÷åñêîãî ýôôåêòà âèòàìèíà B6 ïðè ðàçëè÷-
íûõ ïàòîëîãèÿõ óêàçàííîé ñôåðû íåèçâåñòåí. Òàê êàê
ìåëàòîíèí ÿâëÿåòñÿ óíèâåðñàëüíûì àäàïòîãåíîì äëÿ
ôóíêöèîíèðîâàíèÿ íåðâíî-ïñèõè÷åñêîé ñôåðû, à ïðè
ïàòîëîãèÿõ ïðîÿâëÿåò âûðàæåííóþ òåðàïåâòè÷åñêóþ
àêòèâíîñòü, ïî íàøèì ïðåäïîëîæåíèÿì, îäíèì èç ìå-
õàíèçìîâ òåðàïåâòè÷åñêîé ýôôåêòèâíîñòè âèòàìè-
íà B6 ÿâëÿåòñÿ óñèëåíèå áèîñèíòåçà ìåëàòîíèíà. Èç-
âåñòíî òàêæå, ÷òî âèòàìèí B6 ó÷àñòâóåò â ìåòàáîëèç-
ìå ìíîãèõ àìèíîêèñëîò, â òîì ÷èñëå òðèïòîôàíà;
ïîñêîëüêó áèîñèíòåç ìåëàòîíèíà íà÷èíàåòñÿ íåïîñ-
ðåäñòâåííî ñ òðèïòîôàíà, ñ÷èòàåì íåîáõîäèìûì îï-
ðåäåëåíèå ó÷àñòèÿ âèòàìèíà B6 â ìåòàáîëèçìå òðèï-
òîôàíà â òîé öåïè, ïîñëåäíèì çâåíîì êîòîðîé ÿâëÿ-
åòñÿ ñèíòåç ìåëàòîíèíà.

Öåëüþ èññëåäîâàíèÿ ÿâèëîñü îïðåäåëåíèå ðîëè
âèòàìèíà B6 â ïðîöåññå áèîñèíòåçà ìåëàòîíèíà.

Ìàòåðèàë è ìåòîäû. Äëÿ ýêñïåðèìåíòà íàìè èñ-
ïîëüçîâàíû 30 ëàáîðàòîðíûõ áåëûõ êðûñ (ìóæ-
ñêîãî ïîëà, ñî ñðåäíåé ìàññîé òåëà 170-220 ãð.
÷òî ñîîòâåòñòâóåò ìîëîäîìó âîçðàñòó). Æèâîò-
íûå áûëè ðàçäåëåíû íà äâå ãðóïïû: I - ýêñïåðè-
ìåíòàëüíàÿ è II – êîíòðîëüíàÿ, ïî 15 îñîáåé â
êàæäîé.

Æèâîòíûì I ãðóïïû â âèäå èíúåêöèè ââîäèëè
1 ìë 5% âèòàìèíà B6, â äîçå 0,25 ìã/êã, åæåäíåâ-
íî. Óêàçàííàÿ äîçà ïðåïàðàòà áûëà âûáðàíà íàìè
èñõîäÿ èç ñðåäíåé òåðàïåâòè÷åñêîé äîçû â ïåðå-
ñ÷åòå íà âåñ òåëà êðûñû.

Êàæäûé âòîðîé äåíü â 2200 ìåòîäîì èììóíîôåð-
ìåíòíîãî àíàëèçà, ñ èñïîëüçîâàíèåì êèò-íàáîðà
ôèðìû ABL (Hamburg) îïðåäåëÿëàñü êîíöåíòðà-
öèÿ ìåëàòîíèíà â îðãàíèçìå. Ýêñïåðèìåíò ïðî-
âîäèëñÿ â òå÷åíèå 2-õ ìåñÿöåâ.

Ðåçóëüòàòû ýêñïåðèìåíòà îáðàáàòûâàëèñü ñòàòè-
ñòè÷åñêè ñ èñïîëüçîâàíèåì êîìïüþòåðíîé ïðî-
ãðàììû SPSS v.12.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Â ñûâîðîòêå
êðîâè æèâîòíûõ êîíòðîëüíîé ãðóïïû ñðåäíèé
óðîâåíü ìåëàòîíèíà ðàâíÿëñÿ 47,73±3,24 ïã/ìë.
Â ñûâîðîòêå êðîâè æèâîòíûõ I ãðóïïû ñðåä-
íèé óðîâåíü ìåëàòîíèíà ê êîíöó ýêñïåðèìåí-
òà ñîñòàâèë 64,89±2,13 ïã/ìë, ÷òî íà 35,95%
áîëüøå, ÷åì â êîíòðîëüíîé ãðóïïå (p<0,01)
(òàáëèöà, äèàãðàììà).

Òàáëèöà. Ïîêàçàòåëè êîíöåíòðàöèè ìåëàòîíèíà (ïã/ìë) â ñûâîðîòêå êðîâè êðûñ

Ãðóïïû æèâîòíûõ (n=30) I (n=15) II (n=15) 
Êîíöåíòðàöèÿ ìåëàòîíèíà (ïã/ìë) 64,89±2,13 ïã/ìë 47,73±3,24 ïã/ìë 

ð <0,01 (I-II)  
 

Èç ôàêòè÷åñêîãî ìàòåðèàëà ÿâñòâóåò, ÷òî ó æèâîò-
íûõ I ãðóïïû ïëàçìåííûé óðîâåíü ìåëàòîíèíà ïî
ñðàâíåíèþ ñ êîíòðîëüíîé ãðóïïîé ïîâûñèëñÿ íà
35,95%.

Èçâåñòíî, ÷òî âèòàìèí B6 â òåðàïåâòè÷åñêîé ïðàê-
òèêå ñ óñïåõîì èñïîëüçóåòñÿ ïðè àòåðîñêëåðîçå,
àíåìèÿõ, òîêñè÷åñêèõ è èíôåêöèîííûõ ãåïàòèòàõ,
ðàçëè÷íûõ ôîðìàõ æåëóäî÷íîé íåäîñòàòî÷íîñòè,
íåðâíî-ïñèõè÷åñêèõ çàáîëåâàíèÿõ (äåïðåññèè,
íåâðîçû, ïñèõîçû), èíñóëüòàõ, íåâðèòàõ, àëêîãî-
ëèçìå, ðàçëè÷íûõ ôîðìàõ íàðóøåíèÿ ñíà, òóáåð-

êóëåçå è äð. Áîëüøèíñòâî âûøåðàññìîòðåííûõ
ïàòîëîãè÷åñêèõ ñîñòîÿíèé ðàçâèâàþòñÿ íà ôîíå
äåôèöèòà ìåëàòîíèíà, â ÷àñòíîñòè: ïðè àòåðîñê-
ëåðîçå äåôèöèò ìåëàòîíèíà âûçûâàåò ïîâûøåíèå
õîëåñòåðèíà â êðîâè è íàðóøåíèå ìåòàáîëèçìà
ëèïîïðîòåèíîâ; ïðè àíåìèè ìåëàòîíèí ñïîñîá-
ñòâóåò ìîäóëèðîâàíèþ ýíäîãåííîé ïðîäóêöèè
ðèòðîïðîòåèíà, òðîìáîïîýòèíà è ãðàíóëîöèò-ìàê-
ðîôàãîâûõ êîëîíèåñòèìóëèðóþùèõ ôàêòîðîâ;
ïðè òîêñè÷åñêèõ ãåïàòèòàõ ìåëàòîíèí óñèëèâàåò
àêòèâíîñòü àíòèîêñèäàíòíûõ ôåðìåíòîâ ïå÷åíè;
ïðè íåðâíî-ïñèõè÷åñêèõ çàáîëåâàíèÿõ, àëêîãî-
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ëèçìå, ðàçëè÷íûõ ôîðìàõ íàðóøåíèÿ ñíà ìåëà-
òîíèí ÿâëÿåòñÿ îäíèì èç îñíîâíûõ ðåãóëÿòîðîâ
ðèòìè÷åñêîãî è èíòåãðàëüíîãî ôóíêöèîíèðîâà-
íèÿ íåéðî-ýíäîêðèííîé ñèñòåìû â îðãàíèçìå. Îí
ó÷àñòâóåò â êîîðäèíàöèè áèîëîãè÷åñêîãî äåé-
ñòâèÿ ýíäðîôèíîâ, γ-àìèíîìàñëÿíûõ êèñëîò, äî-
ôàìèíà, ôåíèëýòèëàìèíà è ò.ä. Ìåëàòîíèí êîíò-
ðîëèðóåò ìåòàáîëèçì ñòåðîèäîâ è ðåãóëèðóåò
ôóíêöèîíèðîâàíèå êîðêîâîãî ñëîÿ ãèïîòàëàìóñ-
ãèïîôèç-íàäïî÷å÷íîé æåëåçû (ìåòàáîëèçì êàòå-
õîëàìèíîâ); ïðè èíôåêöèîííûõ ãåïàòèòàõ è òó-

áåðêóëåçå ìåëàòîíèí ñòèìóëèðóåò ôóíêöèîíèðî-
âàíèå èììóííîé ñèñòåìû, óâåëè÷èâàåò ïðîäóê-
öèþ ëåéêîöèòàìè α-èíòåðôåðîíà, îñóùåñòâëÿåò
áëîêèðîâàíèå èíâîëþöèè òèìóñà è óñèëèâàåò
áèîñèíòåç ãîðìîíîâ òèìóñà: α-òèìîçèíà, òèìî-
ïîýòèíà, òèìîëèíà, òèìóñíîãî ãóìîðàëüíîãî ôàê-
òîðà. Ýòè ãîðìîíû ñòèìóëèðóþò ïðîöåññû äèô-
ôåðåíöèàöèè è ïðîëèôåðàöèè Ò ëèìôîöèòîâ. Âû-
øåóêàçàííûå ñâîéñòâà ìåëàòîíèíà îáåñïå÷èâàþò
çàùèòó îðãàíèçìà îò àãðåññèè èíôåêöèîííûõ
àãåíòîâ (áàêòåðèè, âèðóñû, ãðèáêè).
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Äèàãðàììà. Ïðîöåíòíûå ïîêàçàòåëè êîíöåíòðàöèè ìåëàòîíèíà â ñûâîðîòêå êðîâè æèâîòíûõ ê
êîíöó ýêñïåðèìåíòà (ïîêàçàòåëü êîíöåíòðàöèè ìåëàòîíèíà â êîíòðîëüíîé ãðóïïå âçÿò çà 100%)

Ïîñðåäñòâîì ââåäåíèÿ âèòàìèíà B6 ñóùåñòâåí-
íî óñèëèâàåòñÿ áèîñèíòåç ìåëàòîíèíà â îðãàíèç-
ìå. Îäíèì èç çíà÷èìûõ ìåõàíèçìîâ ïîëîæèòåëü-
íîãî òåðàïåâòè÷åñêîãî ýôôåêòà âèòàìèíà B6 ÿâ-
ëÿåòñÿ óñèëåíèå áèîñèíòåçà ìåëàòîíèíà, è, â òî
æå âðåìÿ, îäíîé èç ïðè÷èí ïàòîëîãè÷åñêèõ ïðî-
öåññîâ, ðàçâèâàþùèõñÿ íà ôîíå äåôèöèòà âèòà-
ìèíà B6 â îðãàíèçìå, ÿâëÿåòñÿ óìåíüøåíèå ïðî-
äóêöèè ýíäîãåííîãî ìåëàòîíèíà.

Â ðàííèõ èññëåäîâàíèÿõ [7,8] íàìè âûÿâëåíà
âûñîêàÿ ìèåëî- è ãåïàòîïðîòåêòîðíàÿ àêòèâ-
íîñòü ìåëàòîíèíà, ÷òî äàåò íàì ïðàâî ðåêîìåí-
äîâàòü, ïàðàëëåëüíî ñ ëå÷åíèåì ìèåëî- è ãåïà-
òîòîêñè÷åñêèìè ïðåïàðàòàìè, íàçíà÷åíèå ìåëà-
òîíèíà. Ïðèíèìàòü ìåëàòîíèí íåîáõîäèìî â
âå÷åðíèå ÷àñû, ñîãëàñíî åãî ôèçèîëîãè÷åñêî-
ìó ðèòìó.

Ó÷èòûâàÿ, ÷òî ìåëàòîíèí â èçáûòî÷íûõ äîçàõ
îñëîæíÿåò êëèíè÷åñêîå òå÷åíèå ëèìôîì è ëåé-
êîçîâ, áîëüíûì îïóõîëåâûìè çàáîëåâàíèÿìè êðî-

âåíîñíîé ñèñòåìû ïðèåì òðèôòîôàíà è âèòàìè-
íà B6 â ëþáîé ôîðìå ñ÷èòàåì íåæåëàòåëüíûì.
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SUMMARY

PYRIDOXINE (VITAMIN B6) INFLUENCE ON ENDOGENIC
MELATONIN PRODUCTION DURING THE EXPERIMENT

Tavartkiladze A., Kasradze D., Petriashvili T.

Tbilisi State Medical University, Center of Clinical Skills, laboratory of anatomic investigations

The purpose of the study was to investigate the role
of vitamin B6 in the process of melatonin biosynthe-
sis. 30 laboratory white rats were divided into two
groups - experimental and control groups. The ani-
mals in the first group were treated with vitamin B6
injection. Every other day at 2200, melatonin concen-
tration was defined by means of ELISA. The experi-
ment has lasted for two months. At the end of the
experiment, the plasma level of melatonin increased
by 35,95% in the first group of animals in compari-
son with the second control group.

It is found that, B6 vitamin injections strengthens
melatonin biosynthesis; consequently strengthening
of melatonin biosynthesis influences positive thera-
peutic effects,; one of the reasons for pathological
processes, developed in organism on the background
of B6 vitamin deficiency, is reduction of endogen
melatonin production.

Key words: melatonin biosynthesis, triptophan, vi-
tamin B6.

ÐÅÇÞÌÅ

ÂËÈßÍÈÅ ÏÈÐÎÄÎÊÑÈÍÀ (ÂÈÒÀÌÈÍÀ B6) ÍÀ ÏÐÎÄÓÊÖÈÞ
ÝÍÄÎÃÅÍÍÎÃÎ ÌÅËÀÒÎÍÈÍÀ Â ÝÊÑÏÅÐÈÌÅÍÒÅ

Òàâàðòêèëàäçå À.Ã., Êàñðàäçå Ä.Ã., Ïåòðèàøâèëè Ò.Ã.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò,
Öåíòð êëèíè÷åñêèõ íàâûêîâ, ëàáîðàòîðèÿ àíàòîìè÷åñêèõ èññëåäîâàíèé

Öåëüþ èññëåäîâàíèÿ ÿâèëîñü îïðåäåëåíèå ðîëè
âèòàìèíà B6 â ïðîöåññå áèîñèíòåçà ìåëàòîíèíà.

Äëÿ ýêñïåðèìåíòà íàìè èñïîëüçîâàíû 30 ëàáîðà-
òîðíûõ áåëûõ êðûñ. Æèâîòíûå áûëè ðàçäåëåíû
íà äâå ãðóïïû: I – ýêñïåðèìåíòàëüíàÿ è II – êîíò-
ðîëüíàÿ, ïî 15 îñîáåé â êàæäîé. Æèâîòíûì I ãðóï-
ïû â âèäå èíúåêöèè ââîäèëè 1 ìë 5% âèòàìèíà
B6, â äîçå 0,25 ìã/êã, åæåäíåâíî. Óêàçàííàÿ äîçà
ïðåïàðàòà áûëà âûáðàíà íàìè èñõîäÿ èç ñðåäíåé
òåðàïåâòè÷åñêîé äîçû â ïåðåñ÷åòå íà âåñ òåëà êðû-
ñû. Êàæäûé âòîðîé äåíü â 2200 ìåòîäîì èììóíî-
ôåðìåíòíîãî àíàëèçà îïðåäåëÿëàñü êîíöåíòðàöèÿ
ìåëàòîíèíà â êðîâè æèâîòíûõ. Ýêñïåðèìåíò ïðî-

âîäèëñÿ â òå÷åíèå 2-õ ìåñÿöåâ. Ê êîíöó ýêñïåðè-
ìåíòà ïëàçìåííûé óðîâåíü ìåëàòîíèíà ó æèâîò-
íûõ I ãðóïïû óâåëè÷èëñÿ íà 35,95% ïî ñðàâíåíèþ
ñ ïîêàçàòåëÿìè II ãðóïïû. Íà îñíîâàíèè äàííûõ
ýêñïåðèìåíòà ìîæíî çàêëþ÷èòü, ÷òî âèòàìèí B6
çíà÷èòåëüíî óñèëèâàåò áèîñèíòåç ìåëàòîíèíà â
îðãàíèçìå, ÷òî äàåò íàì ïðàâî çàêëþ÷èòü, ÷òî îä-
íèì èç ñåðüåçíûõ ìåõàíèçìîâ ïîëîæèòåëüíîãî òå-
ðàïåâòè÷åñêîãî ýôôåêòà âèòàìèíà B6 ÿâëÿåòñÿ óñè-
ëåíèå áèîñèíòåçà ìåëàòîíèíà, èíäóöèðîâàííîãî
ýòèì âèòàìèíîì. Â ñâîþ î÷åðåäü, îäíîé èç ïðè-
÷èí ïàòîëîãè÷åñêèõ ïðîöåññîâ, ðàçâèâàþùèõñÿ íà
ôîíå äåôèöèòà âèòàìèíà B6 â îðãàíèçìå, ÿâëÿåòñÿ
óìåíüøåíèå âûðàáîòêè ìåëàòîíèíà.



GEORGIAN MEDICAL NEWS
No 12 (153) 2007

© GMN 39

Îäíèì èç îñíîâíûõ ìåòîäîâ èññëåäîâàíèÿ âëèÿ-
íèÿ íàñëåäñòâåííûõ è ñðåäîâûõ ôàêòîðîâ íà ðàç-
âèòèå òåõ èëè èíûõ ïîêàçàòåëåé ôèçèîëîãè÷åñ-
êîãî èëè ìîðôîìåòðè÷åñêîãî ïàðàìåòðîâ îðãàíèç-
ìà ÷åëîâåêà ñ÷èòàåòñÿ áëèçíåöîâûé ìåòîä [1,10].
Â îñíîâå ìåòîäà ëåæèò ñðàâíåíèå ìîíîçèãîòíûõ
(MZ) è äèçèãîòíûõ (DZ) áëèçíåöîâûõ ïàð. Ñ÷è-
òàåòñÿ, ÷òî MZ áëèçíåöû èäåíòè÷íû ïî ñâîåé ãå-
íåòè÷åñêîé ñòðóêòóðå íà 100%, òîãäà êàê DZ áëèç-
íåöû ñõîæè äðóã ñ äðóãîì òîëüêî íà 50%. Èçó÷å-
íèå ðîëè ãåíåòè÷åñêèõ è ñðåäîâûõ ôàêòîðîâ íà
ôîðìèðîâàíèå è ðàçâèòèå ôåíîòèïè÷åñêîãî ðàç-
íîîáðàçèÿ êîëè÷åñòâåííûõ ïðèçíàêîâ ñåðäå÷íî-
ñîñóäèñòîé ñèñòåìû ñòàíîâèòñÿ îñîáåííî àêòó-
àëüíûì íà ðàçíûõ ýòàïàõ ïîñòíàòàëüíîãî îíòî-
ãåíåçà, â ÷àñòíîñòè, îò ïåðèîäà ïîëîâîãî ñîçðå-
âàíèÿ äî ïåðèîäà çðåëîñòè è ñòàð÷åñêîãî âîçðàñ-
òà [2,3]. Â ðàçâèòèè è ôîðìèðîâàíèè ðÿäà ïàðà-
ìåòðîâ ñåðäå÷íî-ñîñóäèñòîé ñèñòåìû, êîòîðûå
ñ÷èòàþòñÿ èíòåãðàëüíûìè ïîêàçàòåëÿìè äëÿ ýòîé
ñèñòåìû, áîëüøóþ ðîëü èãðàåò ñîîòíîøåíèå íà-
ñëåäñòâåííûõ è ñðåäîâûõ ôàêòîðîâ, ÷òî åùå ðàç
ïîä÷åðêèâàåò ñëîæíóþ âçàèìîñâÿçü ïîëèãåííûõ
ñèñòåì íà ðàçíûõ ýòàïàõ ðàçâèòèÿ ÷åëîâåêà
[8,9,16]. Â ñîâðåìåííîé ãåíåòèêå ðàçâèòèÿ ñ÷èòà-
åòñÿ îáùåïðèçíàííûì ôàêòîì ãåíåòè÷åñêàÿ äå-
òåðìèíàöèÿ âñåõ èíäèâèäóàëüíûõ è âèäîâûõ îñî-
áåííîñòåé îðãàíèçìà. Â ëèòåðàòóðå èìåþòñÿ äàí-
íûå î õðîíîëîãè÷åñêîé çàïðîãðàììèðîâàííîñòè
ðÿäà ïîêàçàòåëåé îíòîãåíåòè÷åñêèõ èçìåíåíèé è
÷òî ìíîãèå èç íèõ èìåþò îïðåäåëåííóþ ãåíåòè-
÷åñêóþ äåòåðìèíàöèþ ïîñëåäîâàòåëüíîñòè è ïðî-
äîëæèòåëüíîñòè ðàçâèòèÿ íà ðàçíûõ ýòàïàõ îí-
òîãåíåçà [11,14,16,]. Íàñëåäñòâåííî îáóñëîâëåí-
íàÿ ãåòåðîõðîííîñòü äîêàçûâàåòñÿ èññëåäîâàíè-
ÿìè íà áëèçíåöàõ. Àíàëèç ñòðóêòóð âçàèìîñâÿçåé
ìåæäó ðàçëè÷íûìè õàðàêòåðèñòèêàìè ôåíîòèïà
÷åëîâåêà ÿâëÿåòñÿ îäíèì èç ìåòîäîâ ïîäòâåðæäå-
íèÿ èõ ãåíåòè÷åñêîé îáóñëîâëåííîñòè [11,14,15].
Ïîäîáíûå èññëåäîâàíèÿ îñîáåííî àêòóàëüíû äëÿ
ìåäèöèíû, òåì áîëåå äëÿ èçó÷åíèÿ è óãëóáëåíèÿ

íàøèõ çíàíèé â îáëàñòè ñåðäå÷íî-ñîñóäèñòîé
ïàòîëîãèè.

Öåëüþ äàííîãî èññëåäîâàíèÿ ÿâèëîñü îïðåäåëå-
íèå ñîîòíîñèòåëüíîé ðîëè íàñëåäñòâåííîñòè è
ñðåäû íà ðàçâèòèå è ôîðìèðîâàíèå íåêîòîðûõ
ïàðàìåòðîâ ñåðäå÷íî-ñîñóäèñòîé ñèñòåìû íà ðàç-
íûõ ýòàïàõ îíòîãåíåçà.

Ìàòåðèàë è ìåòîäû. Èññëåäîâàíèå ïðîâåäåíî íà
áëèçíåöàõ ìóæñêîãî è æåíñêîãî ïîëà, êîòîðûå
áûëè ðàçäåëåíû íà òðè âîçðàñòíûå ãðóïïû: I ãðóï-
ïà – 12-17 ëåò, II ãðóïïà – 30-45 ëåò, è III ãðóïïà –
50-70 ëåò. Äèàãíîç çèãîòíîñòè óñòàíàâëèâàëè ïî-
ëèñèìïòîìàòè÷åñêèì ìåòîäîì Ñèìåíñ-Ôåðøóå-
ðà; îïðåäåëåíèåì ãðóïï êðîâè ïî ñèñòåìàì - ÀÂÎ,
Ðåçóñ-ôàêòîð, à òàêæå MN, P, Hp (ãàïòîãëîáèí).
Èñïîëüçîâàëñÿ ìåòîä ïîðòðåòíîé èäåíòèôèêàöèè,
àíêåòíûé ìåòîä è ìåòîä äåðìàòîãëèôèêè. Èíòåã-
ðàëüíóþ îöåíêó âåðîÿòíîñòè òèïà çèãîòíîñòè
âû÷èñëÿëè íà îñíîâå òåîðèè Áàéåñà [6,7]. Ïîñëå
óñòàíîâêè äèàãíîçà çèãîòíîñòè, â ïåðâóþ ãðóïïó
âîøëè –37 MZ ïàð è 62 DZ ïàðû, ñðåäè MZ ïàð
ìóæñêèõ áûëî 10 , à ñðåäè æåíñêèõ – 27. Äèçè-
ãîòíûå ïàðû ðàñïðåäåëèëèñü ñëåäóþùèì îáðà-
çîì: ìóæñêèõ îêàçàëîñü 35 ïàð, æåíñêèõ - 27. Âî
II ãðóïïó âîøëè 21 ïàðà MZ áëèçíåöîâ è 31 ïàðà
DZ áëèçíåöîâ, èç íèõ MZ ìóæñêèõ – 9 ïàð è MZ
æåíñêèõ – 12 ïàð. À ñðåäè DZ ïàð ìóæñêèõ áûëî
17 è æåíñêèõ - 14. Â III ãðóïïó âîøëè 21 ïàðà MZ
è 22 ïàðû DZ áëèçíåöîâ. Ñðåäè ìîíîçèãîòíûõ ïàð
ìóæñêèõ áûëî 7, à æåíñêèõ – 14, à äèçèãîòíûå
áëèçíåöû ðàñïðåäåëèëèñü ñëåäóþùèì îáðàçîì:
ìóæñêèõ - 6, à æåíñêèõ – 18 ïàð. Âñåãî ïîä íà-
áëþäåíèåì áûëî 194 ïàðû, èç íèõ 79 ìîíîçèãîò-
íûõ è 115 – äèçèãîòíûõ ïàð áëèçíåöîâ. Ó âñåõ
ïàð áëèçíåöîâ èçó÷àëè ÷àñòîòó ñåðäå÷íûõ ñîêðà-
ùåíèé çà îäíó ìèíóòó (×ÑÑ), ïîñëå ïðåäâàðè-
òåëüíîãî çàïîëíåíèÿ ñîîòâåòñòâóþùåé àíêåòû è
5-ìèíóòíîãî îòäûõà â ïîëîæåíèè ñèäÿ. Çàòåì èç-
ìåðÿëè àðòåðèàëüíîå äàâëåíèå (ÀÄ) íà ïðàâîé
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ðóêå ïî ìåòîäó Êîðîòêîâà äâàæäû, óñðåäíåí-
íîå çíà÷åíèå çàíîñèëè â àíêåòó. Îñòàëüíûå ïà-
ðàìåòðû âû÷èñëÿëèñü ïî ñîîòâåòñòâóþùèì
ôîðìóëàì:
ÑÀÄ=0,427×ÏÄ+ÄÄ, (mmHg),
ãäå 0,427 – èíòåãðàëüíûé êîýôôèöèåíò, ÑÀÄ -
ñðåäíåå àðòåðèàëüíîå äàâëåíèå, ÏÄ – ïóëüñîâîå
äàâëåíèå è ÄÄ – äèàñòîëè÷åñêîå äàâëåíèå.

ÓÎËÆ=90,97+0,54×ÏÄ-0,57×ÄÄ-0,61×Âç., (ìë),
ãäå ÓÎËÆ - óäàðíûé îáúåì ëåâîãî æåëóäî÷êà, Âç.
– âîçðàñò áëèçíåöà.

Ìèíóòíûé îáúåì ëåâîãî æåëóäî÷êà (ÌÎËÆ) îï-
ðåäåëÿëè ïî ôîðìóëå:
ÌÎËÆ = ÏÄ × ÓÎËÆ, (ë/ìèí.).

Ïîëó÷åííûé öèôðîâîé ìàòåðèàë îáðàáàòûâàëè ïî
ñïåöèàëüíîé ïðîãðàììå, ãäå ðîëü ãåíåòè÷åñêèõ è
ñðåäîâûõ ôàêòîðîâ â îáùåé ôåíîòèïè÷åñêîé äèñ-
ïåðñèè îöåíèâàëè âû÷èñëåíèåì âíóòðèêëàññîâîé
êîððåëÿöèè ïî Ð. Ôèøåðó, îòäåëüíî äëÿ ìîíî- è
äèçèãîòíûõ áëèçíåöîâ. Çíà÷èìîñòü, ïîëó÷åííûõ
êîýôôèöèåíòîâ êîððåëÿöèè (r), îöåíèâàëè "Z"-
ïðåîáðàçîâàíèåì Ôèøåðà, äîñòîâåðíîñòü ïîñëå-
äíåãî èçó÷àëè ïî êðèòåðèþ Ñòüþäåíòà (t). Ðàçëî-
æåíèå ôåíîòèïè÷åñêîé äèñïåðñèè èññëåäóåìûõ
ïàðàìåòðîâ íà ãåíåòè÷åñêèå è ñðåäîâûå ñîñòàâ-
ëÿþùèå è âû÷èñëåíèå ñîîòâåòñòâóþùèõ êîýôôè-
öèåíòîâ äåòåðìèíàöèè ïðîâîäèëèñü ñ èñïîëüçî-
âàíèåì àíàëèòè÷åñêîãî àïïàðàòà ìåäèöèíñêîé
ãåíåòèêè ïîëèãåííûõ ïðèçíàêîâ, ãëàâíîå óðàâíå-
íèå êîòîðîãî (ïðè íåêîòîðûõ óïðîùåíèÿõ, ïî-
ñêîëüêó ìû íå èçó÷àëè êîððåëÿöèîííûõ ñâÿçåé
ìåæäó ðîäèòåëÿìè è äåòüìè) èìååò íèæåñëåäó-
þùèé âèä [5,7]: Vp = Va + Vd + V Ec + V Ew, ãäå
Vp – ôåíîòèïè÷åñêàÿ äèñïåðñèÿ ïðèçíàêà; Va –
âàðèàíñà àäèòèâíîãî âçàèìîäåéñòâèÿ ãåíîâ;
Vd - âàðèàíñà, îáóñëîâëåííàÿ ýôôåêòàìè âíóò-
ðèëîêóñíîãî äîìèíèðîâàíèÿ; VEc - ñèñòåìàòè÷åñ-
êàÿ (îáùåñåìåéíàÿ) ñðåäîâàÿ âàðèàíñà; VEw –
ñëó÷àéíàÿ ñðåäîâàÿ âàðèàíñà. Êîýôôèöèåíòû ãå-
íåòè÷åñêîé è ñðåäîâîé äåòåðìèíàíò (Ga, Gd, Ec,
Ew) îïðåäåëÿëèñü íà îñíîâå êîýôôèöèåíòîâ âíóò-
ðèïàðíûõ êîððåëÿöèé â ïàðàõ ìîíîçèãîòíûõ (r
MZ) è äèçèãîòíûõ (r DZ) áëèçíåöîâ [5-7].

Ðåçóëüòàòû è èõ îáñóæäåíèå. Ïåðåä òåì, êàê
ïðèñòóïèòü ê èçó÷åíèþ ñîîòíîñèòåëüíîãî âêëà-
äà ãåíåòè÷åñêèõ è ñðåäîâûõ ôàêòîðîâ â ôîðìè-

ðîâàíèè ôåíîòèïè÷åñêîé äèñïåðñèè èññëåäóå-
ìûõ ïðèçíàêîâ, áûë ïðîâåäåí ñðàâíèòåëüíûé
àíàëèç ïîëó÷åííûõ ñòàíäàðòíûõ ñòàòèñòèê ó
ìîíî- è äèçèãîòíûõ áëèçíåöîâ. Ïî èññëåäóåìûì
õàðàêòåðèñòèêàì èçó÷àåìûå ïîêàçàòåëè íå îòëè-
÷àþòñÿ ìåæäó ñîáîé êàê ïî ñðåäíèì, òàê è ïî
äèñïåðñèÿì. Âñå íàáëþäàåìûå ðàçëè÷èÿ íîñèëè
íåäîñòîâåðíûé õàðàêòåð, ÷òî äàåò îñíîâàíèå ïî-
ëàãàòü, ÷òî ðàññìàòðèâàåìûå ãðóïïû áëèçíåöîâ
ïðåäñòàâëÿþò ñîáîé âûáîðêè èç îäíîé ãåíåðàëü-
íîé ñîâîêóïíîñòè è ïîýòîìó ìîãóò áûòü èñïîëü-
çîâàíû äëÿ ðåøåíèÿ ïîñòàâëåííîé çàäà÷è. Ôîð-
ìà ðàñïðåäåëåíèÿ ðàññìàòðèâàåìûõ ïðèçíàêîâ
óíèìîäàëüíàÿ è ñòðåìèòñÿ ê íîðìàëüíîìó. Ðå-
çóëüòàòû áëèçíåöîâîãî àíàëèçà ïðåäñòàâëåíû â
òàáëèöàõ 1 è 2, èç êîòîðûõ âèäíî, ÷òî âêëàä ãå-
íîòèïà è ñðåäû â èçìåí÷èâîñòü èçó÷àåìûõ ïà-
ðàìåòðîâ ñåðäå÷íî-ñîñóäèñòîé ñèñòåìû íåîäè-
íàêîâ. Íåîáõîäèìî òàêæå îòìåòèòü, ÷òî âî âñåõ
ñëó÷àÿõ ñõîäñòâî ìåæäó ìîíîçèãîòíûìè áëèç-
íåöàìè äîñòîâåðíî ïðåâûøàåò óðîâåíü êîððåëÿ-
öèè â äèçèãîòíûõ ïàðàõ. Êðîìå òîãî, âñå ïîêà-
çàòåëè êîýôôèöèåíòîâ êîððåëÿöèè ñðåäè ìîíî-
è äèçèãîòíûõ áëèçíåöîâ çíà÷èìî îòëè÷àþòñÿ îò
íóëÿ, ÷òî îáåñïå÷èâàåòñÿ ïðåäñòàâèòåëüíîñòüþ
àíàëèçèðóåìûõ âûáîðîê.

Êàê âèäíî èç òàáëèöû 1, â ìóæñêîé âûáîðêå ïðå-
îáëàäàþò ãåíåòè÷åñêèå (G) ôàêòîðû â ôåíîòèïè-
÷åñêîé äèñïåðñèè èçó÷àåìûõ ïðèçíàêîâ. Îñíîâ-
íàÿ ðîëü ñðåäè ãåíåòè÷åñêèõ ôàêòîðîâ ïðèõîäèò-
ñÿ íà àääèòèâíóþ êîìïîíåíòó (Ga), à ñðåäè ñðå-
äîâûõ (E) ôàêòîðîâ – íà îáùåñåìåéíóþ (Ec).
Âëèÿíèå ñëó÷àéíûõ ñðåäîâûõ ôàêòîðîâ (Ew) íà
âñå èçó÷àåìûå ïîêàçàòåëè, âî âñåõ òðåõ âîçðàñò-
íûõ ãðóïïàõ, íè÷òîæíî íèçêîå. Âëèÿíèå ãåíåòè-
÷åñêèõ ôàêòîðîâ íà ×ÑÑ âî âòîðîé âîçðàñòíîé
ãðóïïå íå ïðåâûøàåò 40%, îäíàêî âïîñëåäñòâèè
çàòåì èõ äîëÿ â ïåðâîé è â òðåòüåé âîçðàñòíûõ
ãðóïïàõ çàìåòíî óâåëè÷èâàåòñÿ (62% è 56%). Âû-
ñîêîé îñòàåòñÿ äîëÿ íàñëåäñòâåííûõ ôàêòîðîâ â
ôåíîòèïè÷åñêîé äèñïåðñèè ÑÀÄ âî âñåõ âîçðàñ-
òíûõ ãðóïïàõ ìóæñêèõ âûáîðîê, ïðè÷åì íåìàëî-
âàæíûé âêëàä â ãåíåòè÷åñêóþ ñîñòàâëÿþùóþ
âíîñèò êîìïîíåíò âíóòðèëîêóñíîãî äîìèíèðîâà-
íèÿ (Gd), à ñðåäè âíåøíåñðåäîâûõ ôàêòîðîâ (E)
äîëÿ âíóòðèñåìåéíîé äèñïåðñèè (Ec) ðàâíà íóëþ,
õîòÿ ñëó÷àéíûå ñðåäîâûå âëèÿíèÿ (Ew) ïðè ôîð-
ìèðîâàíèè ýòîãî ïàðàìåòðà òàêæå äîâîëüíî ñëà-
áû. À ÓÎËÆ âî âòîðîé âîçðàñòíîé ãðóïïå áîëü-
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øå ïîäâåðæåí âëèÿíèþ ñðåäîâûõ ôàêòîðîâ
(68%),÷åì â ïåðâîé è òðåòüåé ãðóïïàõ, ãäå äîëÿ
íàñëåäñòâåííûõ ôàêòîðîâ äîâîëüíî âûñîêà (66%
è 83% ñîîòâåòñòâåííî). ÌÎËÆ âî âñåõ òðåõ âîç-
ðàñòíûõ ãðóïïàõ íàõîäèòñÿ ïîä êîíòðîëåì íà-
ñëåäñòâåííûõ ôàêòîðîâ, ãäå ïðåâàëèðóåò àääèòèâ-
íàÿ ñîñòàâëÿþùàÿ (Ga), à ôàêòîðû âíóòðèëîêóñ-
íîãî äîìèíèðîâàíèÿ (Gd) ðàâíû íóëþ. Íåîáõî-
äèìî îòìåòèòü, ÷òî òðè ïàðàìåòðà - ×ÑÑ, ÓÎËÆ
è ÌÎËÆ - èç èññëåäóåìûõ ÷åòûðåõ, íàõîäÿòñÿ ïîä
êîíòðîëåì ãåíåòè÷åñêîé àääèòèâíîé ñîñòàâëÿþ-
ùåé (Ga), êðîìå ÑÀÄ. Èç ñðåäîâûõ âîçäåéñòâèé

íà âûøåóêàçàííûå òðè ïàðàìåòðà íàèáîëåå çíà-
÷èìîå âëèÿíèå èìååò îáùåñåìåéíàÿ êîìïîíåíòà
(Ec), õîòÿ â ôåíîòèïè÷åñêîé äèñïåðñèè ÑÀÄ åå
ðîëü íè÷òîæíî íèçêàÿ, êàê èñêëþ÷åíèå. Â öåëîì,
äîëÿ êàê íàñëåäñòâåííûõ, òàê è ñðåäîâûõ ôàêòî-
ðîâ âî âñåõ òðåõ âîçðàñòíûõ ãðóïïàõ â ôåíîòèïè-
÷åñêîé äèñïåðñèè èçó÷àåìûõ ïàðàìåòðîâ ìåíÿ-
åòñÿ òî âîëíîîáðàçíî, òî ïîñòåïåííî íàðàñòàåò
èëè óìåíüøàåòñÿ ñ âîçðàñòîì, ÷òî, âèäèìî, óêà-
çûâàåò íà îïðåäåëåííóþ õðîíîëîãèþ óñèëåíèÿ
èëè îñëàáëåíèÿ âëèÿíèÿ äåéñòâèÿ ãåíîâ ñ èçìå-
íåíèåì âîçðàñòà.

Èçó÷àåìûй 
ïðèçíàê 

Âîçðàñò. 
ïåðèîä 

(ëåò) 
r MZ r DZ Ga Gd Ec Ew G E 

×ÑÑ 
(óä./ìèí.) 

12-17 
30-45 
50-75 

0,95 
0,95 
0,92 

0,64 
0,77 
0,64 

62 
36 
56 

0 
0 
0 

33 
59 
36 

5 
5 
8 

62 
36 
56 

38 
64 
44 

ÑÀÄ 
(ìì.ðò.ñò.) 

12-17 
30-45 
50-75 

0,97 
0,93 
0,99 

0,43 
0,40 
0,40 

75 
68 
63 

22 
23 
37 

0 
0 
0 

3 
8 
1 

97 
91 
99 

3 
8 
1 

ÓÎËÆ (ìë.) 
12-17 
30-45 
50-75 

0,98 
0,91 
0,98 

0,65 
0,75 
0,57 

66 
32 
83 

0 
0 
0 

32 
59 
15 

2 
9 
2 

66 
32 
83 

34 
68 
17 

ÌÎËÆ 
(ë/ìèí.) 

12-17 
30-45 
50-75 

0,99 
0,99 
0,99 

0,72 
0,57 
0,63 

52 
83 
72 

0 
0 
0 

46 
15 
27 

2 
2 
1 

52 
83 
72 

48 
17 
28 

 

Òàáëèöà 1. Ïîêàçàòåëè ãåíåòè÷åñêîé è ñðåäîâîé äåòåðìèíàöèè èçìåí÷èâîñòè
ïàðàìåòðîâ ñåðäå÷íî-ñîñóäèñòîé ñèñòåìû íà ðàçíûõ ýòàïàõ ïîñòíàòàëüíîãî îíòîãåíåçà

(12-70 ëåò) ó ëèö ìóæñêîãî ïîëà, ïîëó÷åííûå íà îñíîâå êîýôôèöèåíòîâ âíóòðèïàðíîé êîððåëÿöèè

Òàáëèöà 2. Ïîêàçàòåëè ãåíåòè÷åñêîé è ñðåäîâîé äåòåðìèíàöèè èçìåí÷èâîñòè
ïàðàìåòðîâ ñåðäå÷íî-ñîñóäèñòîé ñèñòåìû íà ðàçíûõ ýòàïàõ ïîñòíàòàëüíîãî îíòîãåíåçà

(12-70 ëåò) ó ëèö æåíñêîãî ïîëà, ïîëó÷åííûå íà îñíîâå êîýôôèöèåíòîâ âíóòðèïàðíûõ êîððåëÿöèé

Èçó÷àåìûй 
ïðèçíàê 

Âîçðàñòí. 
ïåðèîä (ëåò) r MZ r DZ Ga Gd Ec Ew G E 

×ÑÑ 
(óä./ìèí.) 

12-17 
0-45 
0-75 

0,92 
0,94 
0,94 

0,78 
0,55 
0,68 

28 
78 
51 

0 
0 
0 

64 
16 
42 

8 
6 
7 

28 
78 
51 

72 
22 
49 

ÑÀÄ 
(ìì.ðò.ñò.) 

12-17 
0-45 
0-75 

0,96 
0,99 
0,94 

0,56 
0,50 
0,43 

79 
99 
77 

0 
0 
17 

16 
1 
0 

5 
0 
6 

79 
99 
94 

21 
1 
6 

ÓÎËÆ (ìë.) 
12-17 
0-45 
0-75 

0,94 
0,97 
0,97 

0,63 
0,77 
0,65 

62 
40 
64 

0 
0 
0 

32 
57 
32 

6 
3 
4 

62 
40 
64 

38 
60 
36 

ÌÎËÆ 
(ë/ìèí.) 

12-17 
0-45 
0-75 

0,96 
0,97 
0,97 

0,73 
0,69 
0,69 

46 
54 
56 

0 
0 
0 

50 
43 
41 

4 
3 
3 

46 
54 
56 

54 
46 
44 
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ÌÅÄÈÖÈÍÑÊÈÅ ÍÎÂÎÑÒÈ ÃÐÓÇÈÈ
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Â æåíñêèõ ãðóïïàõ, òàêæå êàê è â ìóæñêèõ âû-
áîðêàõ, êîýôôèöèåíòû âíóòðèïàðíûõ êîððåëÿöèé
ñðåäè ìîíîçèãîòíûõ ïàð âûøå, ÷åì ñðåäè äèçè-
ãîòíûõ áëèçíåöîâ. Îáùàÿ äîëÿ ãåíåòè÷åñêèõ ôàê-
òîðîâ â äèñïåðñèè èçó÷àåìûõ ïðèçíàêîâ âûøå,
÷åì ñðåäîâûõ (òàáëèöà 2). Ñðåäè ãåíåòè÷åñêèõ
ôàêòîðîâ ðåøàþùàÿ ðîëü ïðèíàäëåæèò àääèòèâ-
íîé (Ga) ñîñòàâëÿþùåé âî âñåõ âîçðàñòíûõ ãðóï-
ïàõ, à ñðåäè ôàêòîðîâ âíåøíåé ñðåäû - îñíîâíàÿ
òÿæåñòü ïðèõîäèòñÿ íà îáùåñåìåéíóþ êîìïîíåí-
òó (Ec). Ðîëü ñëó÷àéíûõ ñðåäîâûõ ôàêòîðîâ (Ew),
òàêæå êàê è â ìóæñêèõ ïàðàõ, íåñóùåñòâåííà. Â
ïåðâîé âîçðàñòíîé ãðóïïå ×ÑÑ è ÌÎËÆ íàõî-
äÿòñÿ ïîä áîëüøèì âëèÿíèåì ñðåäîâûõ ôàêòîðîâ
(72% è 54% ñîîòâåòñòâåííî), à ÑÀÄ è ÓÎËÆ
áîëüøå ïîäâåðæåíû âëèÿíèþ íàñëåäñòâåííûõ
ôàêòîðîâ (21 è 38% ñîîòâåòñòâåííî). Âî II âîçðà-
ñòíîé ãðóïïå ×ÑÑ, ÑÀÄ è ÌÎËÆ êîíòðîëèðó-
þòñÿ ãåíåòè÷åñêèìè ôàêòîðàìè, à ÓÎËÆ – ñðå-
äîâûìè âëèÿíèÿìè, õîòÿ â ôåíîòèïè÷åñêîé äèñ-
ïåðñèè ðîëü íàñëåäñòâåííûõ ôàêòîðîâ íå òàê óæ
è ìàëà äëÿ ïîñëåäíåãî ïàðàìåòðà (40%). Â III âîç-
ðàñòíîé ãðóïïå âñå èçó÷àåìûå ïîêàçàòåëè ïîäâåð-
æåíû âëèÿíèþ íàñëåäñòâåííûõ ôàêòîðîâ, íî
âêëàä ãåíåòè÷åñêîé êîìïîíåíòû íåîäèíàêîâ äëÿ
ðàçíûõ ïàðàìåòðîâ.

Â æåíñêîé âûáîðêå âêëàä íàñëåäñòâåííîé êîìïî-
íåíòû â ôåíîòèïè÷åñêîé äèñïåðñèè ×ÑÑ âîëíî-
îáðàçíî íàðàñòàåò îò I âîçðàñòíîé ãðóïïû êî II, à
â III - íåñêîëüêî óìåíüøàåòñÿ, õîòÿ è îñòàåòñÿ ïîä
êîíòðîëåì ãåíåòè÷åñêèõ âëèÿíèé. Ïî÷òè àíàëî-
ãè÷íàÿ êàðòèíà è äëÿ ÌÎËÆ, õîòÿ êðèâàÿ ðàñïðå-
äåëåíèÿ áîëåå ïîëîãàÿ. Äëÿ ÓÎËÆ êðèâàÿ ðàñ-
ïðåäåëåíèÿ ãåíåòè÷åñêîé êîìïîíåíòû èìååò îá-
ðàòíîå íàïðàâëåíèå. Îíà âûøå â I âîçðàñòíîé
ãðóïïå, çàòåì, âî II âîçðàñòíîé ãðóïïå äîìèíèðó-
þùåå ïîëîæåíèå çàíèìàþò ñðåäîâûå ôàêòîðû, è
â III – ñíîâà âåðõ áåðóò íàñëåäñòâåííûå âëèÿíèÿ.
Äëÿ ÑÀÄ ðîëü ãåíåòè÷åñêèõ ôàêòîðîâ îñòàåòñÿ
âûñîêîé âî âñåõ âîçðàñòíûõ ãðóïïàõ. Åñëè ñîïî-
ñòàâèòü ìóæñêèå è æåíñêèå âûáîðêè ïî èçó÷àå-
ìûì ïðèçíàêàì è âîçðàñòíûì ãðóïïàì, òî ÿñíî
âèäíî, ÷òî â I âîçðàñòíîé ãðóïïå ×ÑÑ íàõîäèòñÿ
ïîä êîíòðîëåì íàñëåäñòâåííûõ ôàêòîðîâ â þíî-
øåñêèõ ãðóïïàõ, à â äåâè÷üèõ – ïîä êîíòðîëåì
ñðåäîâûõ âëèÿíèé. Âî II âîçðàñòíîé ãðóïïå ðîëü
ãåíåòè÷åñêèõ ôàêòîðîâ âîçðàñòàåò â æåíñêèõ âû-
áîðêàõ, à â ìóæñêèõ – íàîáîðîò, óñèëèâàåòñÿ ðîëü
ñðåäîâûõ ôàêòîðîâ. Â III âîçðàñòíîé ãðóïïå ×ÑÑ
êîíòðîëèðóåòñÿ ãåíåòè÷åñêèìè ôàêòîðàìè, êàê â

ìóæñêèõ, òàê è â æåíñêèõ âûáîðêàõ, õîòÿ âêëàä
ñðåäîâûõ ôàêòîðîâ äîâîëüíî âûñîê (44% è 49%
ñîîòâåòñòâåííî). Äëÿ ÑÀÄ âêëàä íàñëåäñòâåííûõ
ôàêòîðîâ â ôåíîòèïè÷åñêóþ äèñïåðñèþ ýòîãî ïà-
ðàìåòðà èçíà÷àëüíî âûñîê êàê â æåíñêèõ, òàê è
ìóæñêèõ ãðóïïàõ, íåçàâèñèìî îò âîçðàñòíîãî ïå-
ðèîäà (79% è 97%). ÓÎËÆ â îáåèõ ïîëîâûõ ãðóï-
ïàõ èìååò îäèíàêîâóþ äèíàìèêó, â I âîçðàñòíîé
ãðóïïå – íàñëåäñòâåííî îáóñëîâëåí (66% è 62%),
âî II – ïîäâåðæåí áîëüøå ñðåäîâûì âëèÿíèÿì
(68% è 60%) è â III ãðóïïå – ñíîâà íàõîäèòñÿ
ïîä êîíòðîëåì ãåíåòè÷åñêèõ ôàêòîðîâ. ×òî êà-
ñàåòñÿ ÌÎËÆ, òî òîëüêî â þíîøåñêîì ïåðèîäå
ñðåäîâûå ôàêòîðû ïðåâàëèðóþò â æåíñêèõ ãðóï-
ïàõ, à â îñòàëüíûå âîçðàñòíûå ïåðèîäû èçó÷àå-
ìûé ïàðàìåòð íàõîäèòñÿ ïîä êîíòðîëåì íàñëåä-
ñòâåííûõ ôàêòîðîâ. Êðîìå òîãî, ýòîò ïàðàìåòð
ñèëüíåå äåòåðìèíèðîâàí â ìóæñêèõ âûáîðêàõ,
÷åì â æåíñêèõ.

Ïîäûòîæèâàÿ ïîëó÷åííûå ðåçóëüòàòû, ìîæíî
ïðåäïîëîæèòü, ÷òî â íàáëþäàåìûõ ïåðèîäàõ îí-
òîãåíåçà ñ óâåëè÷åíèåì âîçðàñòà, èëè ñ ïåðåõî-
äîì îò îäíîãî ïåðèîäà ðàçâèòèÿ ê äðóãîìó, íà-
áëþäàåòñÿ ÿâëåíèå âçàèìíîãî ïîäàâëåíèÿ ïðîòè-
âîïîëîæíûõ ïî äåéñòâèþ âëèÿíèé àëëåëüíûõ ãå-
íîâ, ëîêàëèçîâàííûõ â ïîëîâûõ õðîìîñîìàõ è
äåòåðìèíèðóþùèõ èçìåí÷èâîñòü ïðîöåññîâ ôîð-
ìèðîâàíèÿ è äèôôåðåíöèðîâêè ôèçèîëîãè÷åñêèõ
ïàðàìåòðîâ êàê ó ìóæ÷èí, òàê è ó æåíùèí. Ïðè-
÷åì, ñëåäóåò îòìåòèòü, ÷òî ñòåïåíü äàííîãî ýô-
ôåêòà òàêæå äåòåðìèíèðîâàíà ãåíåòè÷åñêè è çà-
âèñèò îò õðîíîëîãè÷åñêèõ îñîáåííîñòåé àêòèâà-
öèè êîíòðîëèðóþùèõ åå ãåíîâ. Îñîáûé èíòåðåñ
ïðåäñòàâëÿåò ðàññìîòðåíèå ïîëó÷åííûõ äàííûõ
ñ ïîçèöèè õðîíîãåíåòèêè, òàê êàê îäíèì èç åãî
ïîíÿòèé ÿâëÿåòñÿ ñòàáèëüíîñòü ãåíà âî âðåìåíè.
Êàê èçâåñòíî, ñòåïåíü ñòàáèëüíîñòè ãåíà èìåíó-
åòñÿ ýðãîíîì, à ïðîäîëæèòåëüíîñòü åãî èíôîðìà-
òèâíîãî äåéñòâèÿ – õðîíîíîì [12]. Â ôèçèîëîãè-
÷åñêèõ óñëîâèÿõ «ýðãîí-õðîíîí», ñèñòåìà ðåãó-
ëÿòîðíûõ è ñòðóêòóðíûõ ãåíîâ êîíòðîëèðóåò íà-
ñëåäñòâåííóþ èçìåí÷èâîñòü âî âðåìåíè è, ïî âñåé
âåðîÿòíîñòè, ýòà ñèñòåìà ïðîÿâëÿåò ñåáÿ è íà
óðîâíå ïîëèãåíîâ, êîíòðîëèðóþùèõ ôîðìèðîâà-
íèå îòäåëüíûõ êîëè÷åñòâåííûõ ïðèçíàêîâ. Ñ ýòèõ
ïîçèöèé, ñëåäóåò ïîëàãàòü, ÷òî èçó÷åííûå ïàðà-
ìåòðû ñåðäå÷íî-ñîñóäèñòîé ñèñòåìû â îíòîãåíå-
çå íàõîäÿòñÿ ïîä êîíòðîëåì, ïî êðàéíå ìåðå, äâóõ
ðàçëè÷íûõ ïîëèãåííûõ ñèñòåì. Èõ èíôîðìàòèâ-
íàÿ ñèëà â çàâèñèìîñòè îò âîçðàñòà è ïîëà òî óñè-
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ëèâàåòñÿ, òî çàòóõàåò. Êðîìå ýòîãî, êàê âèäíî èç
äàííûõ èññëåäîâàíèÿ, êîýôôèöèåíòû âíóòðèïàð-
íûõ êîððåëÿöèé â ìóæñêèõ ïàðàõ âûøå, ÷åì â
æåíñêèõ, ÷òî óêàçûâàåò íà ñöåïëåííóþ ñ “Õ”-ïî-
ëîâîé õðîìîñîìîé íàñëåäñòâåííîñòü. Âûÿâëåí
ïîëîâîé äèìîðôèçì ïî âñåì èçó÷åííûì ïàðàìåò-
ðàì. Ñîãëàñíî ôèëîãåíåòè÷åñêîìó ïðàâèëó ïîëî-
âîãî äèìîðôèçìà ìóæñêîé ïîë ðàññìàòðèâàåòñÿ
êàê ýâîëþöèîííûé ,,àâàíãàðä” ïîïóëÿöèè, à ïî-
ëîâîé äèìîðôèçì ïî êàêîìó ëèáî èç ïðèçíàêîâ
ñëóæèò ïîêàçàòåëåì íàïðàâëåíèÿ ,, ýâîëþöèîííî-
ãî êîìïàñà”[4]. Ñîãëàñíî ýòîìó æå ïðàâèëó, âêëàä
ãåíåòè÷åñêîé êîìïîíåíòû â ôåíîòèïè÷åñêóþ äèñ-
ïåðñèþ ó ïðåäñòàâèòåëåé ìóæñêîãî ïîëà, ïî âñåé
âåðîÿòíîñòè, âûøå, ÷åì ó ëèö æåíñêîãî ïîëà, à
êîýôôèöèåíòû êîððåëÿöèè ñðåäè MZ ïàð ìóæ÷èí
äîëæíû áûòü âûøå, ÷åì ñðåäè MZ ïàð æåíùèí,
îäíàêî ó DZ ïàð, íàîáîðîò, äèçèãîòíûå ñåñòðû
áîëüøå ïîõîæè äðóã íà äðóãà, ÷åì äèçèãîòíûå
áðàòüÿ. Âñå ýòè ïîëîæåíèÿ òåîðèè ïîëíîñòüþ ñî-
ãëàñóþòñÿ ñ íàøèìè äàííûìè, çà íåáîëüøèì èñ-
êëþ÷åíèåì.
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SUMMARY

COMPARATIVE ANALYSIS OF IMPACT OF
HEREDITARY AND ENVIRONMENTAL FAC-
TORS ON DEVELOPMENT OF SOME PARAM-
ETERS OF A HUMAN’S CARDIOVASCULAR
SYSTEM ON DIFFERENT ONTOGENESIS
STAGES (TWIN STUDIES)

Kurashvili G., Todua M., Sagrishvili K., Uchava L.,
Janjgava Sh.

Iv. Javakhishvli Tbilisi State University, Faculty of
Exact and Natural sciences, Faculty of Medicine

Mono- and dizygoted 12-70 year-old twins’ perma-
nent ontogenesis on different stages of cardiovascu-
lar system had been studied. Zygote was diagnosed
with modern methods of research (anthropologic,
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immune-serologic, mathematic, and dermatogliphic).
Altogether 194 couple twins had been examined, from
whom 79 couple were monozygotic and 115 – dizy-
gotic. They were divided into three age groups: the
first group – of 12-17 year-old, the second – of 30-45
year-old ones, and the third – of 50-70 year-old ones.
Modern methods helped to discern importance of ge-
netic and environmental components in whole phe-
notypic dispersion of cardiac shortening frequency,
average arterial pressure, shock and minute volume
of heart left ventricle. It was ascertained, already ex-

amined hereditary determinacy is conditioned by ge-
netic additive component, and environmental factors
are influenced by general family components. With
growing of age correlative role of hereditary and en-
vironmental factors are either strengthening, or fad-
ing. This depends on gender too. Gender dimorphism
was also revealed.

Key words: mono- and dizygoted twins, hereditary
and environment, phenotypic dispersion, gender di-
morphism.

ÐÅÇÞÌÅ

ÑÐÀÂÍÈÒÅËÜÍÛÉ ÀÍÀËÈÇ ÂËÈßÍÈß ÍÀÑËÅÄÑÒÂÅÍÍÛÕ
È ÑÐÅÄÎÂÛÕ ÔÀÊÒÎÐÎÂ ÍÀ ÐÀÇÂÈÒÈÅ ÍÅÊÎÒÎÐÛÕ

ÏÀÐÀÌÅÒÐÎÂ ÑÅÐÄÅ×ÍÎ-ÑÎÑÓÄÈÑÒÎÉ ÑÈÑÒÅÌÛ ×ÅËÎÂÅÊÀ
ÍÀ ÐÀÇÍÛÕ ÝÒÀÏÀÕ ÎÍÒÎÃÅÍÅÇÀ (ÁËÈÇÍÅÖÎÂÎÅ ÈÑÑËÅÄÎÂÀÍÈÅ)

Êóðàøâèëè Ã.Á., Òîäóà Ì.Å., Ñàãðèøâèëè Ê.Ä., Ó÷àâà Ë.Ï., Äæàíäæãàâà Ø.Ã.

Òáèëèññêèé ãîñóäàðñòâåííûé óíèâåðñèòåò èì. Èâ. Äæàâàõèøâèëè,
ôàêóëüòåò òî÷íûõ è åñòåñòâåííûõ íàóê, ôàêóëüòåò  ìåäèöèíû

Èçó÷åíû íåêîòîðûå ïîêàçàòåëè ñåðäå÷íî-ñîñóäè-
ñòîé ñèñòåìû ÷åëîâåêà íà ðàçíûõ ýòàïàõ ïîñòíà-
òàëüíîãî îíòîãåíåçà ó ìîíî- è äèçèãîòíûõ áëèç-
íåöîâ îò 12-òè äî 70 ëåò. Äèàãíîç çèãîòíîñòè óñ-
òàíàâëèâàëè ñ ïðèìåíåíèåì ñîâðåìåííûõ ìåòî-
äîâ èññëåäîâàíèÿ (àíòðîïîëîãè÷åñêèé, èììóíî-
ñåðîëîãè÷åñêèé, ìàòåìàòè÷åñêèé è äåðìàòîãëè-
ôè÷åñêèé). Âñåãî îáñëåäîâàíî 194 ïàðû áëèçíå-
öîâ, èç íèõ ìîíîçèãîò 79 ïàð è äèçèãîò – 115 ïàð,
êîòîðûå áûëè ðàçäåëåíû íà 3 âîçðàñòíûå ãðóï-
ïû: I ãðóïïà – 12-17 ëåò, II – 30-45 ëåò è III ãðóïïà
- 50-70 ëåò. Èñïîëüçîâàíèå ñîâðåìåííûõ ìåòîäè-
÷åñêèõ ðàçðàáîòîê ïîçâîëèëî âûÿâèòü çíà÷åíèå
ãåíåòè÷åñêîãî è ñðåäîâîãî êîìïîíåíòîâ â îáùåé

ôåíîòèïè÷åñêîé äèñïåðñèè ÷àñòîòû ñåðäå÷íûõ
ñîêðàùåíèé, ñðåäíåãî àðòåðèàëüíîãî äàâëåíèÿ,
óäàðíîãî è ìèíóòíîãî îáúåìà ëåâîãî æåëóäî÷êà
ñåðäöà. Óñòàíîâëåíî, ÷òî íàñëåäñòâåííàÿ äåòåð-
ìèíèðîâàííîñòü èññëåäóåìûõ ïðèçíàêîâ, â îñíîâ-
íîì, îáóñëîâëåíà ãåíåòè÷åñêîé àääèòèâíîé êîì-
ïîíåíòîé, à ñðåäè âíåøíåñðåäîâûõ ôàêòîðîâ ñó-
ùåñòâåííîå çíà÷åíèå èìåþò îáùåñåìåéíûå âëè-
ÿíèÿ. Ïîêàçàíî, ÷òî ñ èçìåíåíèåì âîçðàñòà ñîîò-
íîñèòåëüíàÿ ðîëü íàñëåäñòâåííûõ è ñðåäîâûõ
âëèÿíèé íà èçó÷àåìûå ïàðàìåòðû óñèëèâàåòñÿ
èëè çàòóõàåò â çàâèñèìîñòè îò ïîëà è âîçðàñòà.
Âûÿâëåí ïîëîâîé äèìîðôèçì ïî âñåì èçó÷åííûì
ïðèçíàêàì.
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PROLONG QT INTERVAL AND “TORSADES DE POINTES”
ASSOCIATED WITH DIFFERENT GROUP OF DRUGS

Gongadze N., Kezeli T., Antelava N.

Tbilisi state medical university, department of pharmacology

Prolongation of the QT interval may be associated
with a ventricular tachycardia (VT), which may rep-
resent an acquired syndrome including a proarrhyth-
mic drug effect. The cardiac action potential normal-
ly lasts for 200-300 ms. A QT interval prolongation
over 440-460 ms can cause ventricular fibrillation
which, if left untreated, causes sudden death in about
20-25% of the patients. Ventricular fibrillation is in
the ECG curve preceded by “torsade de pointes” type
VT [16]. Electrolyte imbalance, hypothermia, myo-
carditis and CNS disorders may produce this syn-
drome. However most VT designated as “torsade de
pointes” is associated with proarrhythmic drug ther-
apy, particularly class I [2]. Diagnosis of “torsade de
pointes” is recognized by the association of a long
QT interval with multiform type of VT in which the
QRS complex appears to twist around a central point
with bidirectional forms of the usually nonsustained
but repetitive tachycardia. Proarrhythmic effect of
antiarrhythmic drugs – also appear as multiform sus-
tained or nonsustained VT should always be suspect-
ed when the arrhythmia is not responding to usual
measures of appears to be aggravated by the an-
tiarrhythmic in use [2].

Under some pathophysiological conditions, a normal
cardiac action potential may be interrupted or fol-
lowed by an abnormal depolarization. If this abnor-
mal depolarization reaches threshold it may, in turn,
give rise to secondary upstrokes which then can prop-
agate and create abnormal rhythms.These abnormal
secondary upstroke occur only after an initial nor-
mal, or “triggering” upstroke and so are termed trig-
gered rhythms [6]. Two major forms of triggered
rhythms are recognized: 1) Under conditions of in-
tracellural Ca2+ overload (myocardial ischemia, adren-
ergic stress, digitalis intoxication), a normal action
potential may be followed by a “delayed afterdepo-
larization (DAD). If this DAD reaches threshold, a
secondary triggered beat or beats may occur [6]. 2)
The key abnormality in the second type of triggered
activity is marked prolongation of the cardiac action
potential. When this occurs, phase 3 repolarization
may be interrupted by an “early afterdepolarization”

(EAD [6]). Clinical arrhythmias are most common
when the underlying heart rate is slow, extracellular
K+ is low, and certain drugs (antiarrhythmics and oth-
ers) that prolong action potential duration are present
[1,6,8,9,10,12]. When an EAD is present, sympathetic
stimulation can increase the likehood of triggered
beats. EAD – related triggered upstrokes probably
reflect inward current through Na+ or Ca+ channels.
When cardiac repolarization is markedly prolonged,
polymorphic VT with a long QT interval, known as
the “torsades de pointes syndrome”, may occur and
is thought to be caused by EAD and resultant trig-
gering [1,6,11-15].

It is established 2 forms of the long QT syndrome, a
congenital and an acquired one [4,6,8]. The congen-
ital long QT syndrome, a disease in which “torsades
de pointes” are common, is known to be caused by
defective Na +channel inactivation, or by a defect in
a putative K+ channel [4]. The congenital form has
seven different known predisposing genes, six of
which are associated with the myocardial ion chan-
nels. The prevalence of the congenital form is esti-
mated at less than 1/10000 [16].

The molecular basis of inherited disorders caused by
a mutation in either the gene coding for a particular
potassium channel called HERG-or another gene,
SCN5A, which codes for the sodium channel and
disruption of which results in a loss of inactivation
of the Na+current [17,18]. Among the congenital
forms, particularly interest is focused on the potassi-
um channel coded by the HERG gene located on chro-
mosome 7 and with a key role in the normal electric
cardiac activity [4,16,19]. The potassium channel
coded by the HERG gene is partly responsible for
the return of the electric cardiac activity to the rest-
ing phase before the next myocardial electric activa-
tion process [9,16]. Disturbed function will prolong
the return to resting phase, which is thought to be an
essential part of the development mechanism of my-
ocardial “torsades de pointes” tachycardia. There may
also be correlation between the strength of binding
of the medicinal substance to the potassium channel
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coded by the HERG gene and prolongation of the
QT interval [14,16].

Different groups of drugs may produce an effect on
the QT interval, such as some neuroleptics, antide-
pressants, narcotic analgesics, antiarrhythmics, anti-
histamines (H1 receptor blocking agents),and motili-
ty stimulants.

Narcotic analgesic – methadone, which is used for
analgesia in moderate to severe pain and in the treat-
ment of opioid dependence may cause QT prolonga-
tion and development of “torsades de pointes” [23].
These adverse effects were usually observed in pa-
tients receiving a high dose of methadone (>120 mg/
day), concomitent QT interval prolonging agents and
the presence of the risk factors for QT prolongation,
which may predispose patients to the development
of potentially fatal arrythmias [27]. EEG monitoring
is recommended with methadone doses>150 mg/day
and in patients with either risk factors for QT prolon-
gation or symptoms that may be attributable to ar-
rhythmia. If QT prolongation occurs, specialist ad-
vice should be sought regarding discontinuing or re-
ducing the dose of methadone [27]. EEG monitoring
is recommended in patients with risk factors for QT
prolongation including [23]:
history of Qt interval prolongation, congenital or ac-
quired;
family history of sudden death;
use of other drugs known to prolong QT - interval,
induce hypokalaemia, bradycardia, or inhibit the me-
tabolism of methadone.

Antipsychotic drugs – haloperidol and droperidol has
been revised with regard to the risk of “torsades de
pointes” and QT prolongation in patients treated with
these drugs [21,28], especially when they adminis-
tered intravenously or at higher than recommended
doses. EEG monitoring is recommended if haloperi-
dol is administered intravenously. Particular caution
is required in patients with other QT prolonging con-
ditions (such as electrolyte imbalance), underlying
cardiac abnormalities, hypothyroidism or familial
long QT syndrome, or who are receiving drugs known
to prolong QT interval [28].

Droperidol as antipsychotic drug is indicated by
mouth for tranquillisation and emergency control in
mania. The injection is also indicated for premedica-
tion, in anaesthesia in the technique of neuroleptan-

algesia, for post-operative and cancer-chemotherapy-
induced nausea and vomiting. Like haloperidol, po-
tential adverse effect of droperidole is cardiac QT
interval prolongation which required risk-benefit as-
sessment [21].

Another Antipsychotic drug – thioridazine, which is
currently indicated for treatment of schizophrenia and
other psychoses may cause QT prolongation, cardiac
arrhythmias and sudden death in such patients. It is
recommended that when discontinuing treatment with
thioridazine, a gradual reduction in dosage over sev-
eral week is recommended to prevent recurrence of
symptoms [20,24]. Health professional advises pa-
tients using thioridazine to not stop taking the drug
and to see their health care provider as soon as possi-
ble to be switched to an alternative treatment. It must
be individualize the swithching strategy for each pa-
tients, by gradually reduce the thioridazine dosage
over several weeks to prevent cholinergic rebound
and the recurrence of symptoms of the underlying
condition [7,24].The publication showed an increased
risk of QT interval prolongation in using thioridazine.
These reports of suspected heart rate and rhythm dis-
orders associated with thioridazine , included patients
on low doses of thioridazine or with a history of de-
mentia. It was concluded that the risk-benefit ratio of
thioridazine would be favourable only as a second-
line treatment in schizophrenia in adults under special
supervision [3,5,20,24,25]. Clinically significant car-
diac disorders, conduction disorders or a history of QT
interval prolongation are contraindications to the use
of thioridazine. Other drugs taken concurrently may
increase the risk of serious ventricular arrhythmias.
Interactions with thioridazine may occur with drugs
which inhibit its metabolism, or additive effects with
other drugs which prolong the QT interval [3,5,7,25].

Paroxetine-an antidepressant drug, which is indicat-
ed for treatment depressive illness, panic, disorders
and social phobia in an open-label study was found
to increase antipsychotic drug-pimozide plasma lev-
els in healthy volunteers who were administered both
drugs. Elevation of pimozide blood concentration may
produce cardiac QT interval prolongation associated
with severe arrhythmias including “torsades de
points”. The updated warning states against the con-
current use of these drugs [26].

Motility stimulant domperidone and cisapride has ben
subjected to regulatory actions in several countries.
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Domperidone is dopamine antagonist which stimu-
late gastric emptying and small intestinal transit. In
some patients receiving domperidone was found heart
rate and rhythm disorders suspected of being linked
with use of this drug.Treatment with domperidone in
part of these patients was accompanied by QT inter-
val prolongation and “torsades de pointes”, while in
other by developing the following adverse reactions:
arrhythmia, atrial fibrillation,bradycardia, palpitation
and ventricular tachycardia [29].

Another motility stimulant cisapride, which promote
release of acetylcholine in the gut wall also have an
properties of prolonging QT interval. In early 2000,
the Australian adverse drug reactions advisory com-
mittee (ADRAC) conducted a comprehensive review
of the safety of cisapride. Among 343 reports there
were 52 reports describing cardiac reactions, some
of which was associated to serious arrhythmias in-
cluding prolong QT interval or “torsades de pointes”.
Especially it is very difficult for interpretation cis-
aprid cardiac effects when this drug is combined with
another one, because, a drug which may not have an
effect on the QT interval when used alone, may re-
vealed it in case of combined with another one, re-
sulting in an adverse effect. Such interaction was dem-
onstrated in reports concerning of concomitant use
of cisapride and erythromycin, which expressed in a
pronounce prolong QT interval [16,22].
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SUMMARY

PROLONG QT INTERVAL AND “TORSADES DE POINTES”
ASSOCIATED WITH DIFFERENT GROUP OF DRUGS

Gongadze N., Kezeli T., Antelava N.

Tbilisi State Medical University, Department of Pharmacology

The problem of formation of cardiac arrhythmia such
as “torsades de pointes” because of prolongation of
the QT interval is discussed in this article.

It is established 2 forms of the long QT syndrome, a
congenital and an acquired one. The congenital form
has seven different known predisposing genes, six of
which are associated with the myocardial ion chan-
nels. The prevalence of the congenital form is esti-
mated at less than 1/10000. The molecular basis of
inherited disorders caused by a mutation in either the
gene coding for a particular potassium channel called
HERG-or another gene, SCN5A, which codes for the
sodium channel and disruption of which results in a
loss of inactivation of the Na+current.

Among the congenital forms, particularly interest
is focused on the potassium channel coded by the
HERG gene located on chromosome 7 and with a
key role in the normal electric cardiac activity. The
potassium channel coded by the HERG gene is part-
ly responsible for the return of the electric cardiac
activity to the resting phase before the next myo-

cardial electric activation process. Disturbed func-
tion will prolong the return to resting phase, which
is thought to be an essential part of the develop-
ment mechanism of myocardial “torsades de
pointes” tachycardia. There may also be correla-
tion between the strength of binding of the medic-
inal substance to the potassium channel coded by
the HERG gene and prolongation of the QT inter-
val. The investigation revealed that different groups
of drugs may produce an effect on the QT interval,
such as some neuroleptics (haloperidol, droperi-
dol, thioridazine) antidepressants (paroxetine),
narcotic analgesics (methadone), antiarrhythmics
(class I), antihistamines (H1 receptor blocking
agents) and motility stimulants (domperidone and
cisapride). For the prevention of cardiac arrhyth-
mia such as “torsades de pointes”.

it is recommended the strict control and monitoring
of drug use.

Key words: arrhythmia, cytochrome p-450, QT in-
terval, “torsades de pointes”.
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ÐÅÇÞÌÅ

ÓÄËÈÍÅÍÈÅ QT ÈÍÒÅÐÂÀËÀ È
“TORSÀDES DE POINTES”, ÑÂßÇÀÍÍÛÅ Ñ
ÐÀÇÍÛÌÈ ÃÐÓÏÏÀÌÈ ËÅÊÀÐÑÒÂ

Ãîíãàäçå Í.Â., Êåçåëè Ò.Ä., Àíòåëàâà Í.À.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíè-
âåðñèòåò, êàôåäðà ôàðìàêîëîãèè

Â ñòàòüå îáñóæäàþòñÿ ïðîáëåìû óäëèíåíèÿ QT
èíòåðâàëà è âîçíèêíîâåíèÿ íà ýòîì ôîíå ñåðäå÷-
íûõ àðèòìèé ”torsades de pointes”, êîòîðûå óêà-
çûâàþò íà ïðîàðèòìîãåííîå äåéñòâèå ðàçëè÷íûõ
ëåêàðñòâ è íå òàê óæ ðåäêî ïðåäøåñòâóþò æåëó-
äî÷êîâîé ôèáðèëëÿöèè ñ ëåòàëüíûì èñõîäîì.
Ïðîäîëæèòåëüíîñòü ïîòåíöèàëà äåéñòâèÿ ñåðäöà
ñîñòàâëÿåò â íîðìå 200-300 ìñ. Ïðè åãî óäëèíå-
íèè áîëåå ÷åì 440-460 ìñ ìîæåò âîçíèêíóòü ìóëü-
òèôîðìíàÿ âåíòðèêóëÿðíàÿ òàõèêàðäèÿ (ïèðóåò-
íàÿ òàõèêàðäèÿ) â âèäå ñèíäðîìà “torsades de
pointes”, ÷åìó ñïîñîáñòâóþò òàêèå ôàêòîðû, êàê
ýëåêòðîëèòíûé äèñáàëàíñ, ãèïîòåðìèÿ, ìèîêàð-
äèò è íàðóøåíèÿ ñî ñòîðîíû öåíòðàëüíîé íå-
ðâíîé ñèñòåìû. Â íàñòîÿùåå âðåìÿ âûäåëÿþò 2
ôîðìû óäëèíåíèÿ QT èíòåðâàëà - âðîæäåííóþ è
ïðèîáðåòåííóþ. Âðîæäåííîå óäëèíåíèå QT èí-
òåðâàëà ÿâëÿåòñÿ ïàòîëîãèåé, äëÿ êîòîðîé õàðàê-
òåðíî ðàçâèòèå “torsades de pointes”, ñâÿçàííîå
ëèáî ñ íåïîëíîé áëîêàäîé íàòðèåâûõ êàíàëîâ,
ëèáî ñ äåôåêòîì êàëèåâûõ. Ïî ñîâðåìåííûì ïðåä-
ñòàâëåíèÿì, ïðè êîíãåíèòàëüíîé (âðîæäåííîé)
ôîðìå ïðåîáëàäàþò 7 óñòàíîâëåííûõ ðàçëè÷íûõ
ïðåäðàñïîëàãàþùèõ ãåíîâ, 6 èç êîòîðûõ àññîöè-
èðóþòñÿ ñ ìèîêàðäèàëüíûìè èîííûìè êàíàëàìè.
Ìîëåêóëÿðíîé îñíîâîé âðîæäåííûõ ðàññòðîéñòâ
ñëóæèò ëèáî ìóòàöèÿ ò.í. HERG ãåíà, êîäèðóþ-
ùåãî ïðåèìóùåñòâåííî êàëèåâûå êàíàëû, ëèáî

ìóòàöèÿ äðóãîãî - SCN5A ãåíà, êîäèðóþùåãî íà-
òðèåâûå êàíàëû, «ðàçðóøåíèå» êîòîðîãî ñïîñîá-
ñòâóåò óòðàòå ñïîñîáíîñòè èíàêòèâàöèè íàòðèå-
âîãî òîêà. Â ïîñëåäíåå âðåìÿ èç âðîæäåííûõ ôîðì
óäëèíåíèÿ QT èíòåðâàëà îñîáîå âíèìàíèå óäå-
ëÿåòñÿ êîäèðîâàííûì HERG-ãåíîì (ðàñïîëîæåí-
íûì íà õðîìîñîìå 7) êàëèåâûì êàíàëàì, èãðàþ-
ùèì êëþ÷åâóþ ðîëü â ýëåêòðè÷åñêîé àêòèâíîñòè
ñåðäöà. Êàëèåâûå êàíàëû, êîäèðîâàííûå HERG-
ãåíîì, ÷àñòè÷íî îòâåòñòâåííû çà ïåðåõîä ýëåêò-
ðè÷åñêîé êàðäèàëüíîé àêòèâíîñòè â ôàçó ïîêîÿ,
äî ãåíåðàöèè ïîñëåäóþùåãî ïðîöåññà ìèîêàðäè-
àëüíîé ýëåêòðè÷åñêîé àêòèâíîñòè. Ïîðàæåíèå
ýòîé ôóíêöèè âëå÷åò çà ñîáîé óäëèíåíèå ïðîäîë-
æèòåëüíîñòè «âîçâðàùåíèÿ» ê ôàçå ïîêîÿ, ÷òî
ðàññìàòðèâàåòñÿ â êà÷åñòâå îñíîâíîãî ìåõàíèç-
ìà â ïðîöåññå ðàçâèòèÿ òàõèêàðäèè ïî òèïó
“torsades de pointes”. Ñðåäè ëåêàðñòâ, ñïîñîáíûõ
âûçûâàòü óäëèíåíèå QT èíòåðâàëà è àññîöèèðî-
âàííóþ ñ ýòèì àðèòìèþ - “torsades de pointes”,
ïðîàðèòìîãåííûì ýôôåêòîì îáëàäàþò: àíòèàðèò-
ìè÷åñêèå ïðåïàðàòû (ïðåèìóùåñòâåííî èç êëàñ-
ñà I), íàðêîòè÷åñêèé àíàëüãåòèê – ìåòàäîí, íåé-
ðîëåïòèêè – òèîðèäàçèí, ìåçîðèäàçèí, ãàëîïåðè-
äîë è äðîïåðèäîë, à òàêæå ñðåäñòâà, âëèÿþùèå
íà ìîòîðèêó îðãàíîâ æåëóäî÷íî-êèøå÷íîãî òðàê-
òà – äîìïåðèäîí è öèñàïðèä. Ñ ó÷åòîì èíôîðìà-
öèè ÂÎÇ î ïîáî÷íûõ ýôôåêòàõ ïðåïàðàòîâ, ñîîò-
âåòñòâóþùèìè, ðåãóëèðóþùèìè îðãàíàìè ðàç-
íûõ ñòðàí óæåñòî÷åí êîíòðîëü çà âûøåóïîìÿíó-
òûìè ãðóïïàìè ëåêàðñòâ. Ðåêîìåíäóåòñÿ ïðîâî-
äèòü òùàòåëüíûé ìîíèòîðèíã ïðè èõ ìîíî- è îñî-
áåííî êîìáèíèðîâàííîì íàçíà÷åíèè ñ äðóãèìè
ïðåïàðàòàìè (îñîáåííî ñ ïðåïàðàòàìè, îêàçûâà-
þùèìè âëèÿíèå íà èçîôåðìåíòíûå ôîðìû ïå÷å-
íî÷íîé ýíçèìíîé ñèñòåìû öèòîõðîì ð-450), ñ êîð-
ðåêöèåé ðåæèìà èõ äîçèðîâêè, âî èçáåæàíèå ðàç-
âèòèÿ âûðàæåííîãî óäëèíåíèÿ QT èíòåðâàëà è
àðèòìèè ïî òèïó “torsades de pointes”.




