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K CBEJIEHHNIO ABTOPOB!
[Ipu HampaBIeHUN CTaThU B PEIAKLHIO HEOOXOJUMO COOIIONATh CIICAYIOIINE [TPaBUIa:

1. Crarps nomkHa OBITH MPEJICTABICHA B ABYX 3K3EMIUIIPax, HA PyCCKOM MJIM AHIJIMHCKOM SI3bI-
Kax, Hale4yaTaHHas yepe3 MOoJITopa HHTEpBala Ha OAHOM CTOPOHE CTaHAAPTHOTO JINCTA C LIMPUHOM Jie-
BOTO TIOJISL B TPU caHTUMeTpa. Mcnomnb3yemblit komnbioTepHblid mpudt - Times New Roman (Ku-
puiIMLa), pasmep mpudra - 12. K pykonucu, HariedaTaHHON Ha KOMIIBIOTEPE, A0JKHA OBITH IPHIIOXKE-
Ha JHUCKeTa co crarbEi. daiin crienyer 03aniaBUTh JIATHHCKUMH CUMBOJIAMH.

2. PazMmep cTarhu 10JDKEH OBITH HE MEHEe MSATH W He OoJiee JECSATH CTPaHHIl MAITUHOIIKCH,
BKJIIOUasi yKazaTelb U pPe3loMe.

3. B cTarbe 1oKHBI OBITH OCBEIIEHBI AKTYaJIbHOCTh JAaHHOTO MaTepualia, METOIbl U PE3yJIbTaThl
WCCIIETOBAHMS U acCTeKThl UX 00CYKACHHUS.

[Ipu npencrasneHny B neyaTh HAyYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJKHBI YKa3bIBATH
BUJ U KOJUYECTBO 3KCIIEPUMEHTAIBHBIX JKUBOTHBIX, IPUMEHSIBIIMECS METOABI 00€3001MBAHUS U
YCBITUIEHHUS (B X0J1€ OCTPBIX OIBITOB).

4. Tabmuiel HEOOXOAUMO TIPENCTABIATH B TiedaTHO (popme. DOTOKOTMU HE TPUHUMAIOTCS.
Bce uugposblie, HTOroBbIe U NMPOLEHTHBbIE JaHHbIE B Ta0JIMLIAX JOJKHBI COOTBETCTBOBATH
TAKOBBIM B Te€KCTe cTaTbU. TabnuIbl U rpaduKu TODKHBI OBITH O3aryiaBlCHBI.

5. ®otorpaduu HOIKHBI OBITh KOHTPACTHBIMHU M 0053aTEJIbHO IPEACTABICHBI B JBYX
9K3eMIUIIpax. PUCYHKH, YepTeKHU U JUarpaMMbl CIIEAYET NPEACTaBIATh YETKO BHIIIOJIHEHHBIC TYIIbIO;
(hOTOKOITUY C PEHTTCHOTPAMM - B TO3UTUBHOM H300paKEHHH.

Ha o6opore kaxI0ro puUCyHKa KapaHAAlIOM YKa3blBaeTCs €ro Homep, damMuwinsg aBTopa,
COKpaIEHHOE HAa3BaHUE CTaThU M 0003HAYAIOTCS] BEPXHSS M HUKHAS €ro 4acTH.

[Tonmnucu K pucyHKam COCTaBIISIFOTCS 0053aTeNbHO Ha OT/IEIBHOM JIMCTE C YKa3aHHEM HOMEpPOB
pucyHKOB. B monnucsax k mukpodoTorpadusM cienyeT yka3blBaTb CTEICHb YBEIUUCHUS Yepe3 OKYJILIp
WK OOBEKTHB ¥ METO OKPACKH MM UMITPETHALIUH CPE30B.

6. @amMuITK 0TEUYECTBEHHBIX aBTOPOB MPUBOJISITCS B CTAaThe 00sI3aTEIbHO BMECTE C MHUIMATIAMH,
HMHOCTPAHHBIX - B HHOCTPAHHON TPAHCKPHIILUH; B CKOOKaX OJDKEH OBITh YKa3aH COOTBETCTBYIOIIMI
HOMEp aBTOPA MO CIUCKY JUTEPATYPHI.

7. B KoHIle KaXJOW OpUTHHAJIBHON CTAThU JOJKEH OBITH MPHIJIOKEH OMOIHorpadudecKkuii
yKasarelb OCHOBHBIX IO JJAHHOMY BONpOCY paloT, MCIOJIb30BaHHBIX aBTOpoM. Crenyer ykas3arb
MOPSIAKOBBIM HOMEp, (haMIIIMIO M MHULMAJIBI aBTOPA, IIOJHOE HAa3BAHUE CTAThH, KypHaja WIN KHUTH,
MECTO M TOJ U3J]aHusl, TOM U HOMEp CTPaHHUIIBI.

B andaButHOM nopsiake yKa3blBarOTCS CHavala OTeUECTBEHHBIE, a 3aTeM HHOCTPAHHBIE aBTOPLI.
VYka3zarenb HHOCTPAHHOM JINTepaTypsl JOJKEH ObITh NMPEACTABICH B EYaTHOM BUAE WJIM HAIlMCaH OT
PYKHU YETKO M pa300punBO TYLIBIO.

8. Jlnst nonmydeHust IpaBa Ha My OJIMKALMIO CTaThs 10JDKHA UMETh OT PYKOBOIUTENS PadOThI MK
YUpEKAECHUS BU3Y U CONPOBOANUTENILHOE OTHOILICHNE, HATMCAHHBIHE WIIN HalleyaTaHHbIC Ha OJaHKe U
3aBepeHHbIE MOICHIO U MeYaThIo.

9. B KoHIIEe CTaThU JOIKHBI OBITH ITOANNCH BCEX aBTOPOB, IIOJIHOCTHIO IIPUBEAEHBI NX (hamuiiu,
MMEHA U OTYECTBa, YKa3aHbl CIIyXEOHbI W NOMAalIHUN HOMepa Teae(OHOB M ajgpeca WM HHbIE
koopauHathel. KonndecTBo aBTOpPOB (COABTOPOB) HE JTOHKHO MPEBBIIIATH MATH YEIOBEK.

10. K crarbe 10mKHBI OBITH TPUIIOKEHBI KpaTKoe (Ha MOJICTPAHUIbI) PE3IOME Ha aHTIIMHCKOM H
PYCCKOM sI3bIKax (BKJIIOYAIOIIEE CIIEAYIONINE Pa3esbl: BCTYIUIEHNE, MaTepHUa U METOJIbl, PE3YJIbTaThl
Y 3aKJIIOYEHHUE) U CIIUCOK KITtoueBbIX ciioB (key words).

11. Penakuusi octaBiser 3a co0Oil mpaBO COKpallaTh U UCHPaBIATh cTarbu. Koppektypa
aBTOpaM HE BBICBUIAETCS, BCS PaboTa M CBEpKa MPOBOJUTCS MO0 aBTOPCKOMY OPUTHHAIY.

12. HenomycTuMo HampaBiieHUE B PEJaKIMi0 padoT, MPEACTaBICHHBIX K IEUaTH B UHBIX
N3AaTeNbCTBAX WK OMyOIIMKOBAaHHBIX B IPYTUX U3IAHHSIX.

I[Ipn Hapymenun yka3aHHBIX NPAaBHJ CTATHH HE PAcCMATPHBAIOTCH.




REQUIREMENTS

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

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

With computer-printed texts please enclose a diskette carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume, must be at least 5 pages and not exceed the limit
of 10 pages of typed or computer-printed text.

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

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

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

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

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper.

In the subtitles for the microphotographs please indicate the ocular and objective lens magnification
power, method of coloring or impregnation of the microscopic sections (preparations).

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

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

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

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

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

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

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

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

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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APPLICATION OF SPECIAL COMPUTER PROGRAMS
FOR DIAGNOSTICS AND TREATMENT OF AMBLYOPIA

Tsitsiashvili E.

Georgian National Center of Ophthalmology and Neurology, Thilisi

Under amblyopia one ought to understand a variety by
origin forms of reduction of vision the reason for which
are functional disorders of the visual analyzer with no
changes in the fundus of the eye and without any organic
affections of the visual pathways and centers [7,9,10]. At
the present time, the pathophysiological mechanisms of
amblyopia remain a puzzle. Numerous anatomical and
physiological investigations on the visual pathways in
experimental animals and humans indicate that: in am-
blyopia there occurs disturbance of neuronal interactions
at all levels of the visual system [8,11]. Diagnostics and
adequate treatment of amblyopia remains so far a topical
problem in clinical ophthalmology.

The objective of our investigation was to estimate func-
tional state of the visual system and efficiency of treat-
ment of amblyopia of varying degree by means of special
computer programs.

Materials and methods. Clinical researches were based
on the analysis of results of 317 patients (410 eyes)
with anisometropic (120 patients-120 eyes), disbinoc-
ular (127 patients-150 eyes) and refractive (70 patients-
140 eyes) amblyopias of different degrees at the age
from 5 to 17 with visual acuity from 0.05 up to 0.5 on
the amblyopic eye, with the symptoms of functional
disturbance (table 1).

Table. The thresholds (M-medium+m-standard mean error) for spatial contrast sensitivity SCS to achromatic (A)
and chromatic (R-red, G-green, B-blue) patterns of various frequencies ( 0.5-22.0 c/degree) and indices (M+m)
of sensorimotor reaction time SMRT (msec) to achromatic (A-on lighter than background, A-off darker
than background) and to unsaturated chromatic (R,G,B) stimuli in 1°, 5°, 10° from the center. I control group
(healthy children n=40) and Il group (patients with amblyopia n=410)

Thresholds (M+m) SCS

Indices (M+m) SMRT

0.5-2.0 4.0-8.0 10.0-16.0

A | 4042241.6£2.014.122.1 | 1o

R | 38.242.4385£2416.1£19 | 5o

I 161 39.842.538.442.0 183422 | 1¢°
0=40 | 5| 36.741.9 33.842.3 16.442.1

A| 403421415421 144419 |

R | 38.02.2384+2.4108+20 | 1

0G| 395425382423 102419 | 5

=410\ 5| 36.042.0332:2.4 11.322.1 | 19

A-on A-off R GB

0.2540.05 0.26+0.07 0.28+0.06 0.27+0.05 0.29+0.06
0.2740.05 0.2940.06 0.27+0.08 0.28+0.06 0.29+0.07
0.2740.07 0.28+0.07 0.27+0.06 0.29+0.07 0.30+0.06

0.69+0.06 0.66+0.06 0.75+0.06 0.76+0.08 0.29+0.07
0.67+0.08 0.67+0.07 0.28+0.09 0.28+0.07 0.30+0.06
0.68+0.06 0.68+0.08 0.27+0.07 0.29+0.08 0.31+0.08

Decrease in achromatic and color spatial contrast sensi-
tivity in the domain of high and middle frequencies; de-
crease in contrast sensitivity-activity of on-off channels
of the retinal cone system; normal sensitivity to saturated
colors; decrease in color sensitivity to unsaturated, red
and green colors; dramatic changes in color (red and green)
sensitivity in the paracentral zone (5-10) of the retina and
also 20 healthy children - 40 eyes.

In addition to routine ophthalmologic methods of research,
we also used the special computer programs for diagno-
sis: «eYe» (Belezerov A.E.) for determination of the de-
gree of deviation, the character of correspondence of the
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retinas and functional scotoma; «TEST» («MEKOx»-
Elkhov V.A., Rosenblum U.Z., et al.) for objective meas-
uring of some stereoscopic vision parameters (horizontal
and vertical phoria, fusion reserves, fixation disparity, ster-
eoscopic visual threshold, etc.); «ZEBRA» (Shamshino-
va A.M., Belezerov A.E.) psychophysical method of visi-
ocontrastometry for determination of the topography of
achtomatic and color spatial contrast sensitivity. On the
monitor of IBM-compatible computer vertical or horizon-
tal sinusoidal lattice-pattern of alternating dark and light
achromatic or color (red, green and blue) parallel bands
of various spatial frequency from 0.5-22.0 c/degree are
shown to the patient from the distance of 2 m. The field of

7



study is 6. For each spatial frequency a minimal contrast
of the pattern is found at which it remains visible [2,6];
«OFF-ON» (Shamshinova A.M., Petrov A.S.) the psycho-
physical method of static campimetry for the topography
of contrast and color sensitivity in the central and para-
central zones of the retina. Contrast sensitivity in response
to achromatic stimuli lighter and darker than the gray back-
ground. Color sensitivity in response to saturated and un-
saturated color stimuli of different wave length and bright-
ness on the color contrast and gray backgrounds. Chang-
es in the color and contrast sensitivity were determined in
terms of the alteration of sensorimotor reaction time at
each examined point of visual field [5].

We also used the special computer programs for treatment
of amblyopia: «eYe» («Shooting-gallery», «Chase»,
«Crosses» and «Spiders»- Belezerov A.E.). In the games
«Shooting-gallery» and «Chase» two local objects on the
computer»s black background are used as a stimulus. The
objects are simple geometric figures, brightness, color,
stationary and movable. In the games «Crosses» and «Spi-
ders» stimulus is the pattern that occupies the whole area
of the screen, but has two prominent local areas which by
the plot of the game are associated with the visual task.
Possibility of reduction of the stimulus» contrast is pro-
vided for. The colors of images may be achromatic or
opponent: black and white, red and green, yellow and blue
[3,4]; and also «kKKONSTR» («MEKO).

For the restoration of binocular vision we used «eYe» and
«Contour» (Belezerov A.E.) [4], they are based on color
haploscopy, «UFO» and «SHOW» («MEKO») are based
on phasic haploscopy.

The methods for restoration of binocular vision are based
on the principles of orthoptics and diploptics. A crucial
moment in the maintenance of stimulus specificity during
recovery and development of binocular vision is the sep-
aration of visual fields of the right and left eye, the possi-
bility to represent at the same time on the screen different
images to both eyes. The patient does the exercises in the
programs «eYe» or «Contour», wearing glasses with red
and blue filters. Binocular exercises in the program «eYe»
fall into three groups — exercises for coincidence of imag-
es of two or many objects, exercises for fusion and train-
ing of fused reserves. The patient does the exercises in
the programs «UFO» and «SSHOW» wearing liquid crys-
tal glasses. When the electric impulse passes through the
plastins of the glasses in a definite frequency-phase re-
gime transparency of glasses is changed, one glass (for
instance the right) will be transparent and the other (left)
at this moment nontransparent. Thus, a separate demon-
stration of images to the left or to the right eye in turn is
obtained for patients being unaware and creates the con-
ditions of binocular perception close to natural ones with-
out any additional separation of vision fields. The
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patient performs entertaining depth exercises (hitting the
aim). On the screen of the computer («kMEKOy) appear
two similar but disparately located pictures for both eyes
what creates the effect of depth. In the process of exer-
cise the patient is shown successively pictures of higher
level complexity (by means of nearing of paired pictures,
reducing the thresholds of depth), what contributes to
an increase of acuity of depth vision [1]. Statistical anal-
ysis of results was performed with statistical method
«ANOVAY».

Results and their discussion. The patients performed
individually assigned exercises on the computer. Treat-
ment course lasted 10 days. Interval between the courses
was 1.5-3 month during 1 year. As in the majority of pa-
tients monocular fixation of the amblyopic eye was cen-
tral and stable, the criteria for assessment of treatment
efficiency was elevation of visual acuity, improvement of
spatial contrast and color sensitivity. After treatment vis-
ual efficiency by Snell-Sterling increased by 17% (visual
acuity increased from 0.05 to 0.1) in 75 eyes (18% of cas-
es), by 46% (from 0.05 to 0.2) in 125 eyes (30% of cas-
es), by 6% (from 0.3 to 0.4) in 70 eyes (16.5% of cases),
by 8% (from 0.4 to 0.5) in 60 eyes (14% of cases), by
16% (from 0.5 to 1.0) in 90 eyes (21.5% of cases); spatial
contrast sensitivity increased at all spatial frequencies, on
an average 1.4 times; on-off contrast sensitivity increased
on an average 1.5 times; color sensitivity improved on an
average 1.7 times.

Once visual acuity reached 0.4, the second stage of treat-
ment was started. Essential criteria for the estimation of
treatment efficiency for the restoration of binocular vi-
sion by the special computer methods were the state of
fusion, fusion reserves, character of binocular vision (us-
ing 4-point color test), angle of squint by Hirshberg. Be-
fore treatment in all patients visual acuity worse than the
seeing eye was no less than 0.4 with correction, position
of the eyes symmetric or near to it (angle of squint by
Hirshberg no more than 15°). Taking into account the state
of monocular and binocular functions the patients per-
formed on the computer individually selected exercises
for coincidence of images, fusion and development of
fusion reserves. Before the treatment 32 patients had (si-
multaneous) stable double vision, 18 patients- binocular
nonstable, 177 patients - monocular.

After treatment the results were as follows: simultaneous-
stable double vision was maintained in 95 patients, binocu-
lar instable in 52 patients, in 80 patients appeared binocular
stable vision. Before treatment not a single patient had bin-
ocular vision, after treatment in 80 patients vision has be-
come binocular stable and in 52 patients-binocular instable.
Of 127 patients with the angle of squint 7-15° the angle re-
duced in 27% up to Oe, by 5-7° in 25%; by 3-5° in 41% and
7% remained unchanged. In 75% out of 132 patients with
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bifoveal fusion without fusion reserves these reserves
emerged. In 89 patients with bifoveal fusion with fusion re-
serves, these reserves increased on an average by 5-6°.

The computer treatment programs stimulate the macular
area by images exerting influence on different channels
of the visual system that are sensitive to the temporal and
spatial, brightness and color contrast, as well as to move-
ment. The methods are realized as computer games com-
bining specific visual stimulation with nonspecific exci-
tation of the visual cortex through the association zones,
as well as with adaptation of stimulation to the degree of
reduction of visual functions. The game task prompts to
localize the objects, fix and accommodate, stimulates ac-
tivity of the central regions of the visual analyzer, devel-
ops senso-motor connections.

Diagnostical computer methods enable quantitative esti-
mation of the functional state of different channels of the
visual system (based on the data of spatial contrast, light,
color and contrast sensitivity); pathophysiologically sub-
stantiated computer methods for the treatment of amblyo-
pia and restoration of binocular function are
characterized by a high efficiency according to all accepted
criteria for the evaluation of the functional state of the
visual system; the patients thanks to the game character
and diversity of exercises show interest in the treatment;
the methods mentioned above may be actively applied in
clinical practice.
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SUMMARY

APPLICATION OF SPECIAL COMPUTER PRO-
GRAMS FOR DIAGNOSTICS AND TREATMENT
OF AMBLYOPIA

Tsitsiashvili E.

Georgian National Center of Ophthalmology and Neu-
rology, Thilisi

Under amblyopia one ought to understand a variety by
origin forms of reduction of vision the reason for which
are functional disorders of the visual analyzer with no
changes in the fundus of the eye and without any organic
affections of the visual pathways and centers. At the
present time, the pathophysiological mechanisms of am-
blyopia remain a puzzle. Diagnostics and adequate treat-
ment of amblyopia remains so far a topical problem in
clinical ophthalmology.

The objective of our investigation was to estimate func-
tional state of the visual system and efficiency of treat-
ment of amblyopia of varying degree by means of special
computer programs.

Clinical researches were based on the analysis of results
of 317 patients (410 eyes) with anisometropic (120 pa-
tients-120 eyes), disbinocular (127 patients-150 eyes) and
refractive (70 patients-140 eyes) amblyopias of different
degrees at the age from 5 to 17 with visual acuity from
0.05 up to 0.5 on the amblyopic eye, with the symptoms
of functional disturbance: decrease in achromatic and color
spatial contrast sensitivity in the domain of high and mid-
dle frequencies; decrease in contrast sensitivity of on-off
channels of the retinal cone system; normal sensitivity to
saturated colors; decrease in color sensitivity to unsatu-
rated, red and green colors; dramatic changes in color (red
and green) sensitivity in the paracentral zone (5°-10°) of
the retina and 20 healthy children—40 eyes.



In addition to routine ophthalmologic methods we also
used the special computer programs for diagnostics and
adequate treatment of amblyopia: «ZEBRA»; «OFF-ONy;
«eYe» («Shooting-gallery», «Chase,
«Crosses»,»Spiders»); «Contoury; «MEKO» («KON-
STR», «UFO», «SSHOW»). Statistical analysis of results
was performed with statistical method kK ANOVA».

Diagnostical computer methods enable quantitative estima-
tion of the functional state of different channels of the vis-
ual system (based on the data of spatial contrast, light, color
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and contrast sensitivity); pathophysiologically substantiat-
ed computer methods for the treatment of amblyopia and
restoration of binocular function are characterized by a high
efficiency according to all accepted criteria for the evalua-
tion of the functional state of the visual system; the patients
thanks to the game character and diversity of exercises show
interest in the treatment; the methods mentioned above may
be actively applied in clinical practice.

Key words: amblyopia, optic system, on-off cone sys-
tem, psychophysiology.

PE3IOME

IPOEKTUBHOCTDH KOMIIBIOTEPHBIX METO/10B
JAUNATHOCTUKHU U JIEYEHUSA AMBJINOITUA

HuuuamBuan J.A.

Hayuonanonoiii yenmp ogpmanvmonozuu u neeponozuu, Tourucu

[Tom amOnMONIHEH ClleIyeT MOHUMATD pa3IMYHBIE MO TIPO-
HCXOXKICHUIO (DOPMBI TOHWKEHHS 3PEHHSI, IPHINHOM KO-
TOPBIX SBJIAIOTCS (PYHKIIMOHAIBHBIE PACCTPONCTBA 3pHU-
TEJIFHOTO aHaJIM3aTopa 0e3 M3MEHEHMH IJIa3HOTO JHA U
KaKHX-TH00 OpraHWYECKHUX TMOPAKEHUH 3PUTEIBHBIX ITy-
Teit U 1eHTpoB. [laTodusmonornyeckne MeXaHU3MBI aM-
OIMOTINH TIO Ccei IeHb OCTaloTCs HepasrajaHHeIMU. [la-
TopU3HONOTHYeCKN 000CHOBAaHHOE aIeKBaTHOE 1 AP hek-
THUBHOE JICUCHHE aMOJIMOIINH SBIISIETCS] aKTyalIbHOM Mpo-
O6meMoit KITMHIYECKONH 0PTaITEMOJIOTHH.

Llenb nccneqoBaHus - BBISBICHHE CHICHU(PHISCKUX CHM-
NTOMOB (PyHKIMOHAJIBHBIX HapyLIICHUI 3pUTENBHOM cHc-
TEMBI U OlIeHKa Y(P(PEKTUBHOCTH JICUCHNS Pa3HOU CTeTe-
HY aMOJIMOITUH C MCIIOJIb30BAaHUEM CIICIIHAIBHBIX KOMITb-
IOTepHBIX IporpamMM. KimHudeckue uccienoBaHus Oa-
3UpPOBANIMCh Ha aHaJM3€ Pe3ynbTaroB 317-m OOTBHBIX
(410 mma3) B Bo3pacte ot 5 10 17 et ¢ oCTpOoTOi 3peHMs
B ipezenax 0.05-0.5 Ha aMOTMOTUYIHOM TJIa3y, B TOM YHC-
JIe C aHM30METPOITNIecKoif amOnmuonueii - 120 rimas, ¢ Tpa-
ommmaeckoit - 150 tnas, ¢ pedpakunonnoii - 140 ras.

Kontponpayto rpynmy coctaBmimm 20 370pOBBIX JeTeH -
40 rma3. [ToMIMoO CTaHAapPTHBIX OPTATHMOIOTHYESCKUX Me-
TOZI0B HAMH HCTIONB30BaHbI CIICIINAIbHBIE KOMITBIOTEPHBIC
nporpammsl st auarHocTukn: «ZEBRA»; «OFF-ON» u
s medeHns amommornu: «eYe» («Shooting-gallery»,
«Chasey, «Crosses», «Spiders»); «Contoury; « MEKO»
(«KONSTR», «UFO», «sSSHOW).

JlmarnocTryeckne KOMIBIOTEPHBIE METO/IBI IAI0T BO3MOXK-
HOCTb KOJIMYECTBEHHON OIIEHKHU (hyHKIIMOHATIBHOTO COCTO-
STHUS PA3IIMYHBIX KAHAJIOB 3PUTEILHOM CHCTEMBI (corac-
HO JaHHBIM NPOCTPAHCTBEHHO-KOHTPACTHOMH, CBETOBOIA,
I[BETOBOW M KOHTPACTHON YyBCTBUTEIBHOCTH); HaTOPHU3H-
OJIOTUYECKH 000CHOBAHHBIE, KOMITBIOTEPHBIE METO/IBI JIe-
YEeHHUS aMOJIMOTINH M BOCCTAHOBJICHUS OMHOKYIISIPHBIX (DY H-
KUK XapaKTEePHU3YIOTCS BBICOKOH 3(PPEKTHBHOCTHIO 11O
BCEM TIPHUHATHIM KPUTEPUSM OIECHKH (YHKIMOHAIBEHOTO
COCTOSTHHSI 3pUTENBHON CHCTEMBbI; MAI[MEHTHI Onarogapst
UTPOBOMY XapakTepy M pa3HOOOpa3Hio yHnpasKHEHUH po-
SIBJIAIOT MHTEPEC K JICUCHHIO; BBIIICYTTOMSIHYTHIE METOIbI
MOTYT aKTUBHO ITPUMEHSTHCS B KIIMHIUYECKON TPAKTHKE.
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INEPOPAJIBHOE IIPUMEHEHUE CITMPAMUIINHA
JIJISI TIPEBEHIIAY PECTEHO3A KOPOHAPHBIX APTEPUI

Aunexcuaau J.P., adypumsuau T.II.

Cepoeyno-cocyoucmas kaunuxa 2. Tounucu

Bo3nukHOBEHUE pecTeH03a ABISAETCS OJHOU U3 aKTyaslb-
HBIX TIP00IeM YpeCcKOKHONW KOPOHAPHOH aHTHOIUTACTHKA
(YKA). [TpramHOit BOSHUKHOBEHHS PECTEHO3a ITOCIIE dH-
JIOBAaCKYJISIPHOTO JICUEHUsI KOPOHAPHBIX apTepuil sIBISET-
Csl MECTHasi HCOMHTUMAIbHas posudepanys B OTBET Ha
MEXaHWYECKOE MMOBPEKICHNE HHTUMBI 1 MEIUH apTEPUU
pu ycTaHoBKe cteHTa [3]. Kackax maToreHeTHIecKuX pe-
aKIMi, HallpaBJIeHHbI HA BOCCTAHOBJIEHHE LIETOCTHOC-
TH CTCHKH COCYZa CITyCTs 3-6 MECSIIEeB IOCIEe CTEHTHPO-
BaHUs, MPUBOJUT K IACTHYECKOMY PEMOJCIUPOBAHUIO
MIPOCBETa ApPTEPHH, T.€. TOBTOPHOMY CYKEHHIO COCYIa.
CTEHTBI ¢ JIEKapCTBEHHBIM MTOKPBITHEM, JIOKAJIBHO JEH-
CTBYIOIIME HA MHTUMY MOPAXXKEHHOTO COCYy/Aa MPH ITOMO-
1Y JO3UPOBAHHOTO BRIZICTICHHS MPeTapaTa [UTOCTaTHIec-
KOTO JIEHCTBHUS, CHU)KAIOIIETO YPOBEHb MUTO3a U MHUTpa-
UM MBIIICYHBIX KJIETOK, TPUBOAAT K CHIPKEHHIO THITEPII-
Ja3U¥ MHTHUMBI Ha TIOBEPXHOCTH CTEHTA. B mocrennmne
TOJIbI aKTUBHOE UCTIOJIB30BAHUE CTECHTOB, IMTOKPBITHIX CH-
POITMMYCOM MJIM MAKIUTAKCENIEM, 3HAUUTEIBHO CHU3NIIO
YacTOTy pa3BHUTHS BHYTPUCTEHTOBOTO pecteHosa (BCP)
[1,7]. Tlo manawsiM ucciegoBanuii RAVEL, TAXUS,
ELUTES, SIRIUS gacToTa pa3BUTHS PECTEHO30B IIPH HC-
TIOIb30BAaHUHN TOKPBITHIX CTEHTOB B TPYTIIIE MAIEHTOB C
BBICOKMM PHCKOM PECTEHO30B COCTABISIET OKoso 5% [4-
6]. OmHako, MIMPOKOE UCIOTH30BAHNE CTEHTOB C JIEKap-
CTBEHHBIM ITOKPBITHEM CTTOCOOCTBYET HAKOTIIICHHIO HOBBIX
JAHHBIX, KOTOPBIE, HECMOTPS Ha 3HAYUTEIBHOE YITydIlIe-
HHUE OTAAJICHHBIX PE3yIBTaTOB MIPH MPUMEHEHUH CTEHTOB
C JICKapCTBEHHBIM ITOKPLITHEM, CBHIETEIBCTBYIOT O CO-
XpaHEHUH TOBBIIICHHOTO pUCKa TpoMOO3a cTeHTa. DTO
TpeOyeT MPOIIOHTHPOBAHIS AHTUTPOMOOITUTAPHON Tepa-
UM, YTO TIOBBIIIAET PUCK PA3BUTHUS KPOBOTEUEHUH U 00-
IIyI0 CTOMMOCTD JICUCHHUS.

AJIBTEpHATHBHBIM pelIeHNEM IPpoOJIeMbl BHYTPUCTEHTO-
BBEIX PECTEHO30B SBUJIOCH IIEPOPATbHOE Ha3HAUYCHUE aH-
THITPOIH(EPaTHBHBIX IIPENapaToB IIPH YCTAHOBICHHHU He-
TIOKPBITBIX CTEHTOB. [IpOBeIeHHBIC HCCIIEOBAHUS IIEPO-
panpHOTO TpuMeHeHHUs pamamuinuHa (ORAR I,
ORBIT,OSIRIS) [2,8-10] ycTaHOBMIN CHI)KEHUE aCTO-
TBI PECTEHO30B.

B Hamewm nccnenoBanuy ObUT MCTIONB30BAH TpeTapar CIu-
PaMUIMH 13 TPYMIBI | 6-IIUKINIHBIX MAKPOIUAHBIX aHTH-
OMOTHKOB C YHUKAIbHBIMH aHTHITPOIH()EPATUBHBIM U M-
MYHOCYIIPECCHBHBIM CBOWCTBaMH, OJOKAPYIOMINI MUTpa-
LU0 TJIaJKOMBIIIEYHBIX KIIETOK, IPOIECC BOCTIANCHUS U
TIPETIATCTBYIOIINH ay TONMMYHHOMY TTIOBPEXICHNIO TKAaHEH.

© GMN

Llenbro mccnenoBaHuUs SIBUIIOCH OTIPEICIICHUE BINSHUS
CIMPaMHUIIHA PEr 0S Ha YaCTOTy BO3HHUKHOBEHHS BHYT-
PHCTEHTOBOTO PECTEHO3a MPU YCTAHOBICHUN HETIOKPHI-
TBIX CTEHTOB.

Marepua u Mmetoabl. Hamu nHabmonannce 73 marpenTa
C TIepeHeCceHHBIM HH(papkToM MUOKapaa (1 mecs) u exu-
HUYHBIM TIOpaXEHUEM cocy/ia. 3a 3 CyTOK /10 IPOBEACHHUS
BMEIIATEIbCTBA MAMEHTaM Ha3HAYalN CTaHAAPTHYIO aH-
THATPETAHTHYIO TEPANUIO ACHMPUHOM M KIOMHAOTPEIEM
(mmaBukc). CTeHTHPOBaHHE TPOBOIMIIOCH ITO CTAaHIAPTHOM
texunke creHTamu Clear Flex (Ireland) ¢ cootHOmennem
JmameTpa CTeHTa K 1uameTpy cocyza 1:1. /[nuna crenTos
cocraBuna 17,143,2 MM, muametp - 2,74+0,42 mm. [Tocne
MIPOBE/ICHNST CTEHTUPOBAHMS MAalMEHTHI OBIIM pacrpene-
neHsl Ha 2 Tpynmsl. [lepByro rpymmy coctaBmiy 42 marm-
€HTa, KOTOPbIE IPHHUMAIN 75MT" KJIOTTUIOTPENIS B ICHD B
xoMOuHarmu ¢ 100 Mr acriupuHa; BTOpyIo - 31 maiueHt,
IOy YaBIINH aCIMPHUH-+KIONUIOTPENb +CIMPaMHULINH (TT0
1 Tabretke 3.000.000IU B neHpb B TeueHue 6-1 Henemb). Bo
BTOpOIf Tpymme 12 marpienToB ObuTH ¢ nuadetom, y 14-u
OTMeYaJICS JUTMHHBIN cTeHo3 (24,3+4,5Mm).

[ToBTopras xoponaporpadus OblIa BEIIOTHEHA CITYCTS 6
MecsteB U 1 rox nocie umioianTayuy. CperHuii AuaMeTp
cocyia y marueHToB cocTapisi 3,2+0,4MM B IepBOi TpyTI-
e u 3,1+0,3MM Bo BTOpOIi rpymme. AHTHorpaduIecKuit
pecTeHo3 onpenersics kak >50% ocTaTo4HOro CTEHO3a B
nopaxxeHHOM cocyie. [To3anee cyxeHue mpocBeTa BhIUHC-
JSUIOCH KaK pa3HUIIA MEK/Ty MUHUMAJIbHBIMHU THaMETPAMHU
TIPOCBETA COCY/Ia JI0 M TIOCIIE CTCHTHPOBAHMS.

Pesyabrarsl M ux odcy:xnenue. Ha mporsmkenun 12-u
MecsIIeB HaOIFOCHNS OOTBINNE CEPCUHBIC OCIOKHECHHUS
(cmepTh, ocTpEIil HHpapKT MEOKapaa ¢ Q 3yomom u 6e3
Q 3y0rma) He pa3BIIINCh HU y OJHOTO TaIlieHTa Ha [, Hu
IT rpynm. B I rpynme y 6-u (14%) manuenToB ormeva-
muck npuctynsl creHokapaun (II-1IT @K), y 4-x (9,5%)
sapneHus cepaeuHont HepocrarogHoctn II (NYHA). V ma-
nreHToB I TpymImel 3THX 0CIOKHEHUH He HAOII0IAT0Ch.
[Tocne moBTOpHON KOpOHApOTpadUH 4acTOTa PECTEHO3a
B | rpymme npeobmamana mo cpaBHeHuio co Il rpymnmoit
(Tabmuma), mpu 3TOM y 6-1 manueHToB B 99% Habmrona-
nocs cyxenne npocsera (TIMI I-1T). PassuBmmuiics BCP
y nanuenTos Il rpynmsr otnuyancs auddgysHocTsio, o-
HAaKoO HE MPUBOJMI K IOJHOM OKKIIO3WH TPOCBETa, He-
CMOTpSI Ha HAJIMYNE TAaKUX PUCK-(PAKTOPOB pecTeHO3a KaK
nuabeT, IIMHHBIA CTEHO3 W apTePUH MaJIOTO KaJInopa.
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Ta@zuua. Cpaeﬂumeﬂbnaﬂ OYEHKA NOJNYYEHHbLX 0mMOaneHHbIX pesyibmamoe

YacToTa pecTeHo3a I rpynna II rpynna P
Cnyctst 6 Mecs1eB 14,3% 6,4% <0,001
Crycrs | rox 4,8% 3,2% <0,01
Bonpmme cepaeunsie ocnoxHenns (12 mMecses) 0 0

Puc. 1. Hcxoonas aneuoepamma npagou KopoHapHou ap-
mepuu (I1KA)

Puc. 2 Ilocne ycnewnoii umnianmayuu cmenma 8 npa-

8Y10 KOPOHAPHYIO apmepuro

Puc. 3. Konmponvnas koponapozpagus cnycms 6 mecayes; ommeuaemcs noIHAs
NPOXOOUMOCHb NPABOT KOPOHAPHOU apmepulu, NPU3HAKU PeCmeH03d OMcymcmeyiom

Takum 06pa3zoM, niepopanbHOE PUMEHEHHE CIIMPAMUIIU-
Ha CYIIECTBEHHO CHIDKACT aHTHOTpauecKoe U KITMHUYEC-
KO€ MPOSIBJICHUS PECTEHO3a y MAIUEHTOB ITPU UCIIOJIB30BA-
HUH HETIOKPBITBIX CTEHTOB M MOXKET HCIOIb30BaThCS IS
MIPEBEHIMH PECTEHO30B HApaBHE C MOKPBITBIMU CTEHTaMU.
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SUMMARY

ORAL SPIRAMYCIN FOR PREVENTION OF RES-
TENOSIS IN CORONARY ARTERIES

Aleksiadi E., Shaburishvili T.
Heart and Vascular Clinic, Tbilisi, Georgia

Restenosis is the main problem of percutaneous coronary
intervention (PCI). We investigated influence of oral
Spiramycin (oral 16- cyclic macrolide antibiotic) on rest-
enosis rate after uncovered metal stents implantation. 73
patients with acute myocardial infarction (Imonth) and
one vessel lesion were divided into two groups. The first
group composed of 42 patients, were treated with 100 mg
aspirin +75 mg clopidogrel per day. The second group
composed of 31 patients (12 patients were diabetic and
14 had long stenosis) received aspirin+clopidogrel+
spiramycin (one tablet - 3.000.000 IU per day during 6
weeks). Mean vessel diameter in first group patients was
3,2+0,4 mm; in second group patients was 3,1+0,3 mm.
Angiography was performed twice: after six months of
stent implantation and after an year of stent implantation.
At 12-month follow up there were no major adverse car-
diac events in both groups. Restenosis rate was signifi-

© GMN

cantly higher in the first group of patients (14,3% vs 6,4%;
p<0,001; 4,8% vs 3,2% p<0,01).

Oral administration of spiramycin for prevention of resteno-
sis is safe and cost-effective in case of uncovered metal stents.

Key words: percutaneous coronary intervention, resten-
osis, uncovered metal stents, spiramycin.

PE3IOME

MEPOPAJIBHOE IPUMEHEHHUE CIIMPAMUIIU-
HA JJIsI IPEBEHIIMA PECTEHO3A KOPOHAP-
HBIX APTEPUI

Anexcuaam J.P., Hladypumsuan T.II.
Cepoeuno-cocyoucmasi kaunuxa 2. Tounucu

[IpuMeHEeHHE MOKPBITHIX CTEHTOB 3HAYUTEIBHO CHH3UIIO
YaCTOTY BO3HHKHOBEHHS TAKOTO OCIIOKHEHHS YPECKOXK-
HOIf KOPOHAPHOI aHTHOIITIACTHKH KakK pecTeHo3. OmHaKo,
COMIIACHO TMOCJIEIHUM JaHHBIM, HCIIOIB30BAHUE MOKPHI-
TBIX CTEHTOB MPUBOJUT K Pa3BUTHIO MO3THUX TPOMOO30B
B cTeHTe. [lepopanbHoe MpUMEHEHHE aHTUTIPOTH(EePaTHB-
HBIX MPENapaToB SIBISCTCS ANbTCPHATHBOW HCIIOIB30Ba-
HHIO TIOKPBITHIX CTEHTOB.

MBI Hiccae0BaNIN BIUSIHAE CTIMPAMUIIMHA PEr 0S Ha Jac-
TOTY BO3HWKHOBEHUS BHYTPUCTEHTOBOTO PECTEHO3a MPH
YCTQHOBJIEHHH HETIOKPHITHIX CTEHTOB.

73 manmeHTa C IEPCHECEHHBIM WH(apKTOM MHOKapia
(1 MecsIT) 1 e IMHIIHBIM TIOpayKEHHEM COCYIa IIOCIIE TIPOBe-
JICHHSI CTCHTUPOBAHHS OBLITN PACTIPE/ICNICHBI Ha 2 TPYIIIBL.

I rpynmy coctaBuim 42 manueHTa, KOTOpbIe MPUHIMAIH
75 Mr konmaorpens B [eHb B komOuHammu ¢ 100 mr ac-
MMpHUHA, BTOPYIO - 31 ManueHT, MOTydaBIINi acTIpUH
+kgomuporpens +cnupamMunuH (mo | TabmeTke
3.000.000IU B mens B Teuenne 6-u Henens). Bo Il rpymme
12 marmmenTOB OBLITO ¢ AMabeToM, y 14-u oT™Medancs JIiH-
HEBIH cTeH03. CpeHuil AnaMeTp cocya y MalueHToB mep-
BOW Tpymnmbl coctaBui 3,24+0,4MM, BTOpOW TPYHIEI -
3,1£0,3mm. TTocne moBTOpHON KOpOHApOTpa(HH CITYCTS
6 u 12 Mecs1eB gactora pecteHosa B I rpymme npeobma-
nana o cpaBueHmro co 11 (14,3% vs 6,4%; p<0,001; 4,8%
vs3,2% p<0,01). Ha npotsixenun 12-u Mecsies HaOo-
JICHNS Y TIAMEHTOB O0CHX TPYII OONBIINX CEPACUIHBIX
OCJIOKHEHUM HE OTMEYaJIOCh.

PesynpraTel IPOBEACHHBIX MCCIENOBAHUH YCTaHOBHIIH,
YTO MEepOpalbHOE MPUMEHEHNE CIMpPaMHUIMHA TPU HC-
TIOJTb30BaHNH HETIOKPBITHIX CTEHTOB CHUYKAET YacTOTY pe-
CTEHO3a U CTOMMOCTb JICUCHHS.
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INVESTIGATION OF EXPLICIT VERBAL MEMORY IN PATIENT
WITH PARANOID SCHIZOPHRENIA AND THEIR FIRST DEGREE RELATIVES

Chkonia E., Tsverava L.

Thilisi State Medical University, Department of Neuromedicine, Psychiatry

Over the years, many authors have questioned whether or
not schizophrenia is characterized by genuine cognitive
impairment [6]. Traditionally, significant cognitive impair-
ment was thought to be evident only in elderly deteriorat-
ed patients with schizophrenia [7]. However, over the past
25 years, evidence has accrued to challenge this view. It
is becoming evident that marked cognitive impairment is,
in fact, the norm and often pre-dates the illness [8].

The cognitive deficits associated with schizophrenia have
received increasing attention as potential endophenotypes
of the disorder that could potentially discriminate rela-
tives of patients from controls [10].

Endophenotypes, measurable components along the path-
way between disease and distal genotype, have emerged
as an important concept in the study of complex neuropsy-
chiatric diseases. Endophenotypes for psychiatric disor-
ders must meet certain criteria. Endophenotype is inherit-
ed, associated with the illness and state — independent.
The endophenotype found in affected family members
should be found in nonaffected family members at a higher
rate than in the general population [9].

Reports of cognitive deficits in schizophrenia are open to
some criticism because multiple factors associated with
chronic mental illness (e.g., lower education levels or med-
ication effects) could potentially color performance and
thus limit the conclusions that can be drawn [3]. If cogni-
tive deficits reflect the underlying genetic risk for schizo-
phrenia, it would be beneficial to study first-degree rela-
tives, since they likely share some of the genetic predis-
position for schizophrenia without the aforementioned
complications.

Aim - the current study has attempted to characterize the
prevalence, degree and nature of verbal memory deficit
in schizophrenia and aimed to study verbal memory task
performance in patient with paranoid schizophrenia and

their first degree relatives in order to identify, trait cogni-
tive marker of the disorder.

Due to this we had studied, whether nonpsychotic relatives
of schizophrenic probands had an elevated risk of deficits in
cognitive functioning, and, which specific factors such as
gender, age, education, illness duration, diagnosis and psy-
chopathological symptoms influenced the tests performance.

Material and methods. Twenty schizophrenia inpatients
(10 men; mean age=34.2 years, SD=9.1; mean educa-
tion=13.6 years, SD=2.6) were recruited from the psychi-
atric hospital of Asatiani Psychiatry Research Institute.
All patients met DSM-IV criteria for schizophrenia and
clinically assessed by SANS (negative symptoms) and
SAPS (positive symptoms). The patients had no history
of neurological disease, systemic disease known to involve
CNS functioning, clinically significant head injury, or
mental retardation [1,2,5].

Twenty-eight nonpsychiatric healthy volunteers (14 men;
mean age=35.0 years, SD=10.7; mean education=14.3
years, SD=3.46) were recruited from the community. Con-
trol nonpsychiatric healthy volunteers were excluded for
the same general and medical criteria as the schizophre-
nia patients. They were additionally excluded for any past
or present psychiatric or substance dependence disorders,
as well as if they reported that a first-degree relative had
sought psychiatric treatment.

Twenty-four first-degree relatives of the schizophrenia
inpatients (6 men; mean age=37.25 years, SD=15.24; mean
education=13.7 years, SD=3.67) participated. They were
excluded for the same general and medical criteria as the
schizophrenia patients and the nonpsychiatric compari-
son participants. Diagnostic information was obtained by
interview. All participants provided written informed con-
sent and were paid for their participation. Group charac-
teristics are given in the table 1.

Table 1.Group Characteristics

Patients Relatives Controls
Male/female 10/10 6/18 14/14
Age 342 (29.1) 37.25 (£15.24) 35.0 (= 10.7)
Education (years) 13.6 (£2.60) 13.66 (£3.67) 14.3 (£3.46)
Diagnose
Paranoid 14
Undifferentiated 4
Residual 2
Illness Duration 11.86 (£8.551)

14



GEORGIAN MEDICAL NEWS
No 9 (150) 2007

All participants were administered the California Verbal
Learning Test (CVLT) [4]. CVLT measures capacity for
explicit verbal memory. The test consists of oral presen-
tation of a 16 word “shopping list” (list A) for five imme-
diate recall trial, followed by a single presentation and
recall of a second 16 words “interference” list (list B).

The words are divided to four categories. We measured
mean score of five immediate recall trials (CVLT mean5),
free and category-cued immediate (SFR, SCR) and de-
layed (LFR, LCR) recalls and recognition (CVLTa).

Result and their discussion. A chi-square anaiysis that
compared the proportion of men and women in each group
indicated the groups were balanced for gender. The groups

did not differ significantly in age (F=0.342, df=2,
p=0,711).

Age was not correlated with test performance within any
group or when groups were combined. Since neither gender
nor age was related to CVLT performance in this study, they
were not considered as factors in the remaining analyses.
With regards of the education level patients did not differ
from their relatives (F=6.27, df=2, p=0.260), while varied
significantly from the controls (F=3.95, df=2, p<0.000) with
post hoc tests indicating that the schizophrenia patients and
their relatives had fewer years of education than healthy com-
parison participants. Education level highly correlated with
test performance (r= 0.266, p = 0.006). Figure shows the
mean group differences in performance on the CVLT test.
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Figure. CVLT test performance across the group

The graph shows that the mean scores in all dimensions for
patients are significantly worse compare to their relatives
and controls. Post-hoc-test proved statistically significant
differences between the groups (table 2). The relatives, in
contrast, did not differ from the controls (p=1.0). Within
the patients group the global verbal memory impairment

did not correlate with age, sex, education and institutional-
ization. However, immediate free and category-cued recall
connects to the illness duration. The test performance mainly
depends on negative symptoms, rather than positive symp-
toms. Though, disorganized behavior connects with both
short and long free and category-cued recalls (table 3).

Table 2. CVLT tests Score Comparison between the groups

Dependent Variable (I) group Mean (];fgerence Std. Error Sig.
CVLT (SFR) patients -1.91131(*) 56716 .003
relatives 1.91131(%) 56716 .003
controls 2.48148(%*) .56287 .000
CVLT (SCR) patients -1.57895(*) .50625 .007
relatives 1.57895(*) .50625 .007
controls 2.08974(*) .50243 .000
CVLT(LFR) patients -2.25634(*) .53393 .000
relatives 2.25634(*) .53393 .000
controls 2.81909(*) .52989 .000
CVLT(LCR) patients -2.03899(*) .53269 .001
relatives 2.03899(*) .53269 .001
controls 2.52279(%*) .52866 .000
CVLT(a) patients -3.14696(*) 1.28305 .047
relatives 3.14696(*) 1.28305 .047
controls 3.99312(%) 1.27336 .006
* - the mean difference is significant at the .05 level
© GMN 15
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Table 3. Correlation of CVLT performance with Negative and Positive Symptoms

Ill. duration. Diagnose SAPS SANS

CVLT(mean5) =311 .082 -.269 -313

CVLT (SFR) -458(*) .166 -.263 -.383
CVLT (SCR) -.433 .038 -.285 -496(*%)

CVLT(LFR) -.341 .188 -317 -.335
CVLT(LCR) -.313 .083 -.278 -444(%)
CVLT(a) -.313 -.087 -.063 -541(%)

Schizophrenia patients showed significant impairment of
the verbal memory in all domains. In contrast, their first
degree relatives having the same education level as the
patients did not differ considerably from healthy controls.
These results indicate that, probably, the deterioration of
explicit verbal memory is not associated with the diathe-
sis for schizophrenia.

As the test performance did not correlate with severity of
symptoms this finding cannot be attributed to the distract-
ibility due to active psychotic symptoms, or medication
effects. Impaired performance on the CVLT task, a meas-
ure of explicit verbal working memory, appears to be as-
sociated with the cognitive deficits due to the disorder
itself
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SUMMARY

INVESTIGATION OF EXPLICIT VERBAL MEM-
ORY IN PATIENT WITH PARANOID SCHIZO-
PHRENIA AND THEIR FIRST DEGREE RELA-
TIVES

Chkonia E., Tsverava L.

Thilisi State Medical University, Department of Neuro-
medicine, Psychiatry

The aim of the current study is to characterize the preva-
lence, degree and nature of verbal memory deficit in schiz-
ophrenia; to study verbal memory task performance in
patient with paranoid schizophrenia and their first degree
relatives in order to identify, trait cognitive marker of the
disorder. Besides the authors studied, whether nonpsychot-
ic relatives of schizophrenic probands had an elevated risk
of deficits in cognitive functioning, and, which of specif-
ic factors: gender, age, education, illness duration, diag-
nosis and psychopathological symptoms influenced the
tests performance.

Twenty schizophrenia inpatients (10 men; mean
age=34.2 years, SD=9.1; mean education=13.6 years,
SD=2.6) were recruited from the psychiatric hospital. All
patients met DSM-IV criteria for schizophrenia and clin-
ically assessed by SANS (negative symptoms) and SAPS
(positive symptoms). The patients had no history of neu-
rological disease, systemic disease known to involve CNS
functioning, clinically significant head injury, or mental
retardation. Control group: twenty-eight nonpsychiatric
healthy volunteers (14 men; mean age=35.0 years,
SD=10.7; mean education=14.3 years, SD=3.46) were
recruited from the community.
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Schizophrenia patients showed significant impairment of the
verbal memory in all domains. In contrast, their first degree
relatives having the same education level as the patients did
not differ considerably from healthy controls. These results
indicate that, probably, the deterioration of explicit verbal
memory is not associated with the predisposition for schizo-
phrenia. As the test performance did not correlate with se-
verity of symptoms this finding cannot be attributed to the
distractibility due to active psychotic symptoms, or medica-
tion effects. Impaired performance on the CVLT task, a meas-
ure of explicit verbal working memory, appears to be associ-
ated with the cognitive deficits due to the disorder itself.

Key words: paranoid schizophrenia, verbal memory deficit.
PE3IOME

HUCCIEJIOBAHUE KPATKOBPEMEHHOW BEP-
BAJILHOM MAMSTH Y BOJIbHBIX ITAPAHOWM/I-
HON IA30®PEHUEN U UX MEPBOI'O PSAJIA
POJACTBEHHUKOB

YUxkonus E.Jl., [isepasa JI.M.

Tounucckuii 2ocyoapcmeennblil MEOUYUHCKUTL YHUBEPCU-
mem, denapmamenm HeupoMeouyunsl, Kageopa ncuxu-

ampuu

Ha cerogusmauii 1eHb OTMEYAETCS 3HAUYUTEIBHOE MO-
BBINIEHNE HAYYHOTO MHTEpeca K HAPYIICHUSIM TO3Ha-

BATEJIbHBIX MPOIECCOB MPHU MU30(YPEHIUH, KaK K TOTCH-
UaIbHOMY 3HA0(EeHOTUITY 3a00seBaHus. DHIO0PEHO-
THII, KaK HACJICJICTBCHHOC U HE3aBUCHMOE OT COCTOSI-
HUS, IOJDKCH BBISIBUTHCS KaK Cpeiu OOJBHBIX, TAK U UX
HETMCUXOTUYECKHUX POJICTBEHHUKOB.

Llenpro HACTOSIIETO MCCIENOBAHUS SBUIOCH H3y4eHHUE
0COOCHHOCTEW HapyIICHUs] BepOaJIbHOM MaMsITH y 00Jb-
HBIX TApaHOMJHOW IMHU30(pEeHUeH M MX MEepBOro psaa
POJICTBEHHHKOB JUTSI ONPEICIICHUS HACIEICTBEHHOT'O Map-
kepa 3aboseBanus. Mcxons U3 3Toro, Mbl M3y4alld Ha-
CKOJIBKO HETICUXOTHYECKHE POACTBEHHUKHN OOJIHBIX I~
30()peHNEN UMEIOT TOBBIIIEHHBIH PUCK KOTHUTHBHOTO
nedunmra u kakue GakTopsl (BO3pacT, 10J1, 00pa3oBaHuE,
JIMarHo3 U IICUXOIATOJI0I MYECKHE CUMITTOMBI ) BIIHSIIOT Ha
BBITTOJTHEHNE KOTHUTUBHBIX TECTOB.

[Toxazarenyu GONBHBIX MU30(PEHUEH 110 BCEM Mapamer-
pam ObUIH 3HAYUTENBHO XyIKE, B OTIIMYNE OT UX POACTBEH-
HHUKOB, KOTOPBIE C TAaKUM K€ YpOBHEM 00Opa3oBaHUS HE
OTINYAIIUCH OT KOHTPOJIBHOH IPyMHIIBI. DTOT pe3ysbTar, Mo
BCEil BEpOATHOCTH, YKa3bIBAET Ha TO, UTO yXY/IIIEHUE Bep-
0anbHOIl aMATH HE CBA3aHO C IIPEIPACIIOIOKEHHEM K 3a-
OoneBanuto. Tak Kak I10X0€ BBIIIOJIHEHUE TECTOB HE KOP-
penupyeT ¢ 0OCTPOTOH MCUXONATOJOIHYECKOH CHMITTOMA-
THKH 1 (papMaKoTepanuei, To MoayYeHHbIH pe3ynbTraT He-
BO3MOYXHO OOBSICHUTD HAJIMYHEM ITO3UTUBHOM CHMIITOMA-
TUKH ¥ JedeHneM. CHIKeHHe BepOalbHON TTaMsITH, CKO-
pee BCeTo, BBI3BAHO YXYANIEHHEM KOTHUTHBHOW C(EpHI,
CBSI3aHHOW C caMUM 3a00JI€BaHHEM.

KJIMHUYECKHUE U OKCIIEPUMEHTAJIBHO-IICUXOJIOI'MYECKHUE
OCOBEHHOCTH NOCTHIN30®PEHUYECKUX JENPECCHUIA

Kenuanze B.I'., Ukonus E./l.

Téunucckuii 20cy0apcmeeHHblti MeOUYUHCKULL YHUGepCumen,
oenapmamenm HeupoMeOuyuHvl, Kageopa ncuxuampuu

[Mox mocrumzodpennyeckoii nenpeccueit (ML) mox-
pa3ymeBaeTcsi ICNPECCUBHBIN SMTH30/1, JUTUTEILHOCTHIO OT
2-X HeJIeJTb 10 2-X JIeT, pa3BUBAIOLIMICS TIOCIIE PEYKIINT
OCTPOH TICHXOTUYECKOH CHMITOMATHKU C COXPaHEHUEM
HEKOTOPBIX MTO3UTUBHBIX U HETATUBHBIX CUMIITOMOB ILIU-
30¢pennH [2]. Beiienenue 3Toil HOBOH pyOpHKH B MSTON
rnaBe MKB-10 B kimactep “mm3odpeHus u OpeoBbIe pac-
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cTpoiicTBa” 00yCIOBICHO HECKOIbKUMU (hakTopamu [8]:
POCTOM JIETIPECCUBHBIX COCTOSTHUN B MOMYJISAIINH, “IeM-
PECCHBHBIM CIBUTOM” B TEUEHHH N30 PEHUU U BO3POC-
M 110 25-30% ypoBHEM JIeNPeCCUBHOM CUMIITOMAaTHKH
B CTPYKType pemuccuil. B amepukaHckoil kiaccugpuka-
un DSM-1V [10] Taxke BepBble BBEIeHA aHATOTMYHAs
pyOpuka 311.4- “nocrncuxornueckas nempeccus” (II1T).
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B otinune or MKb-10, Ta pyOprka oTHOCHTCS K Kiac-
Tepy “paccTpoiicTBa HacTpoeHUs . B nmuarHoctuueckux
yKa3aHUIX 00CYXIaeTCsi HEONPEICICHHOCTh r'eHe3a
T, noguepkuBaeTcs “UcciaenoBaTebCKuil xapakrep”
JAHHOW PYOpPHUKH, a UX HO30JIOTHYECKAsl OLCHKA SIBIISCT-
sl IPEIMETOM JHCKyccuid [6]. Pa3perienue sTux BoIpo-
COB MO3BOJUT YTOUHUTH KIIMHUKO-TICUXOMATOIOTMYECKOE
coJicpKaHKe IMU30(PECHUU KaK HO30JIOTUYCCKOM eIMHU-
1IbI ¥ COBEPIICHCTBOBATH €€ CUCTEMAaTHKy [4].

Lenbio uccaeoBaHus SBUIOCH YCTAHOBICHHE TICHXOJI0-
THYCCKHX U KIIMHUYCCKUX 0COOCHHOCTEH MOCTIH30(pe-
HUYECKUX JieTpeccuil.

Matrepuaa u MeToabl. C IeIbI0 HCCIeI0BaHUS KIMHU-
yeckux ocobennocreit TIJ] mpoBoauIIoCh TOITOCPOU-
HOE KJIMHUUYECKOE U IKCHEPHUMEHTAIBHO-IICUXOJIOTHYEeC-
Koe HaOirozieHue 28-1 MalMeHTOB ¢ TMarHo30M MapaHo-
WAHOM mn30(ppeHnn, B Bo3pacte oT 25 1o 46 yet, u3 Hux
JKEHIIMH - 18, myxuuH - 10. MccnenoBanus npoBOAUINCH
BO Il my»xckom u I sxenckom ornenenusx HUU neuxu-
atpuu uM M. Acaruanu B 2002-2006 rr. B xone uccneno-
BaHUS HAMHU HCTIOJIb30BAJICS ACCOLUATUBHBIN CIIOBECHBIN
skcniepuMeHT 110 3ypabdamuwiu A.Jl. [1].B coueranuu ¢
KIIMHAKO-KaTaMHECTUYECKUMH HAOIIOACHUSIMU 3TOT TECT
M03BOJISICT BBISIBUTH NIyOUHY MAaTOJIOTHMUYECKOTO Mpolec-
ca, 3aTPOHYBILETO JAWHAMHYECKHE U (YHKIHOHAIbHbIC
CTPYKTYpBI LICHTPAJIBbHON HEPBHOM CHCTEMBI, a TaKkKe
O0COOCHHOCTH M3MEHEHUS INYHOCTH B TCUCHIE OOJIC3HH,
BKITIOUATOIIIHE TIOPAKEHIE MHTEIICKTA M BBICIIIAX IMOITHA.
[TomyueHHbIe B pe3ynbTaTe NCCIeI0BAaHUN JaHHBIE 00pa-
0aThIBAINCh KOMITBIOTEPHOH Tporpammoii SPSS v.13.0.

Pe3yabrarsl U ux o0cy:xaenue. KilmHuKoO-KaTaMHECTH-
YECKOE M3yUCHHE TO3BOJIMIIO BBISIBUTH, C OJHOH CTOPO-
HBI, 00IIHE 7151 BCeX OOJBHBIX, TICUXOIIATOIOTHUECKHUE (e-
HOMEHBI, OTPaXKaIoLUe TSHKECTh U AynTenabHocTs [T/,
a ¢ npyroit — ycranoButh ocobernnoctu I1IJ], cBsa3an-
HBIE C AMHAMUKON mu3o(peHnIeckoro npomuecca. B pe-
3yJbTaTe THIATEIHLHOTO KITMHUKO-TICHXOTATOIOTHIECKOTO
aHaJIM3a HAMH B CHHJPOMOJIOTHYECKOM acleKTe ObLIO
YCJIIOBHO BBIZICICHO YETHIPE KIMHUYECKUX BapHaHTa
[IIA. 3 aux ABa - HA aKTUBHOHM CcTaanH MH30(PEHU-
YECKOTO TMPOIEcca: TPEBOKHO-AKUTHPOBAHHBIH, aCTEHO-
JIETIPECCUBHBIN (COCTOSTHHE ONI3KOE K CHHIAPOMY “‘pas3mpa-
JKUTETbHAas cadocTh “ mo borreddepy) u nBa - Ha cTa-
JMH OTHOCHTEIBHOM CTAOMIN3aINNU: BAJIO-aJHHAMHUYEC-
KHUH ¥ AeTpEeCCUBHO-UITOXOHPUUECKUI BapUAHTBHI.

Kinanyeckas KapTHHA TPEBOXKHO-2KUTHPOBAHHOTO Ba-
puanra [TI]] oTrganack Tsoxenoit ahpeKTHBHON CUMII-
TOMATHKOH, MJIeSIMH CaMOOOBHHEHHUS, TTOJO3PUTEIBHOC-
TH, BpaxkaeOHocTn. Habmomanack BeIpaKeHHAs TpeBOTa
W @XKATALUS, THOTIA JIOXKHBIC Y3HABAaHUS U WILTIO30pHbIC
oOMaHbl. TpeBOXXHO-JIETIPECCHBHBIC NEPEKUBAHMUS YACTO
HOCHIIM AUC(HOPUICCKUI OTTEHOK (37100HOCTH, Mpad-
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HOCTb, YIproMocCTh). Ha oHe mOHMKEHHOTO HACTPOCHUS
00Hapy)KHUBaJIaCh 3MOIMOHAJIbHAS HATIPSKEHHOCTb C IO-
TOBHOCTBIO K AMOLIMOHATBHBIM BCTIBIIITKAM.

B psine cinydaeB ncuxoTpaBMHUpYOIIHE 0OCTOSITEIBCTBA
OKa3bIBaJi BIUSHUE HA JIETIPECCHUBHBIC MEPEKUBAHUS.
OTMeuaanuch arpuImHUYECKHE PacCTPONCTBA, CYeTINBOCTS,
TpeBokHast BepOurepanust. MHoraa B craryce GOIBHBIX
a)KUTAlMsl MOITIa YepPEJOBaThCs C 3aTOPMOKECHHOCTBIO.

Acteno-nenpeccuBHblii BapuaHT I mposBisieTcs B
MIOJIaBJICHHOM HACTPOCHHH, CYKCHHH SMOIHMOHAIBHBIX
KOHTAaKTOB, OTEpE MHUIIMATUBBI, SIBICHUSAX JCTEpCOHa-
JIM3alMU U IepeaTn3alliu, BINIOTh J10 “TICUXUYECKO aHe-
CTE3UM”, YyBCTBAX 0E3BICXOTHOCTH, BOSHUKHOBEHUH CY-
WIMJAIBHBIX MBICIIEH. XapakTepHa o0111as eCCUMUCTH-
yeckasl OlleHKa HacTosiero u Oynymniero. Konebanus ag-
(exra ObLIH CITa00 BhIpaKEHBI. Peiko HAOIONAIKCh CTY-
MIOPO3HBIE U CyOCTYIIOPO3HBIE COCTOSIHMUS, Yallle - COMa-
TO-BETETaTHBHBIC KOMITIOHEHTHI Jieripeccuu. C TeueHneM
BpEeMeHH 3a00JIeBaHuE TPUOOPETATI0 MOHOTOHHBIN Xapak-
TEp ¢ MePUOJaMH ABUTaTEILHOTO BO30YKACHUS, KOTOPBIE
ObUTM 00YCIIOBJICHBI yCHIICHUEM IaJUTIOMHALIN . DMOLIHU-
OHaJIbHBIN (QOH OCTaBaJICs MOHMKEHHBIM, adPEeKT cTpaxa
U TPEBOTY CMEHSUICS ITOJIaBICHHOCTHIO, ClIaboyIIne Ha-
JIOJITO U TPOYHO CTAHOBHUIIOCH BEAYIIIUM 3BEHOM SMOIINO-
HaJIHOW JTAOMIILHOCTH. Bsiio-aguHaMUuecKuii BapuaHT
XapaKTepH30BaJICS JICTPECCUBHBIM COCTOSIHUEM, COUCTaH-
HBIM C OTHOCHTEIHHO HETITyOOKNM a(heKToM 1 HECKOITb-
KO OCIHBIM JCTIPECCUBHBIM conep:kanueM. Hactpoenne
OBUTO TOHMKEHO, OTHAKO CHIILHOM TOCKH U BBIPaKEHHBIX
naer caMoOOBHHEHMS HE HAOIIONAI0Ch. BOJIIBHBIE YacTO
ObUTM 3aTOPMOKEHBI, aANHAMUYHBL. Y OONBIIMHCTBA M3
HUX OTMEYaJNCh OCCCOHHMIIA, MTOTEPS ANIeTHTA, TTOXY-
JaHue, 3amopsl. [logaBneHHOE HACTPOCHNE HHOT/IA COUe-
TAJIOCh C PA3APAKUTEILHOCTHIO, STOIIEHTPHYECKIMH TIPH-
TSA3aHUSIMU, HETPUSI3HEHHBIM OTHOIIICHUEM K OKPYXKaro-
IeMYy; IPOSBIIUTNCH IPU3HAKY allaTHH, BAJIOCTH. B psiae
CITy4aeB JIeTIpeccus B yCKOPEHHOM TEMIIE OCTUTANIA BbI-
COKOTO YPOBHS C OXBAaToM HpaeaTtopHoi cdepnl. Taxue
OOJIbHBIC YaCTO HAXOAWINCH B MOCTENH, MTOPOH B OTHO-
o0Opa3HO U HEYHOOHOH 03¢, He pearnpys Ha OKpyKaro-
I1ee, MOIIM IO HECKOJIBKY JHEH HU ¢ KeM He 00IIaThCs,
0CTaBasiCh OTTOPOKCHHBIMHU.

Knuandeckas kapTrHa 1€MpeCCHBHO-UITOXOHIPUIECKOTO
Bapuanra [I111]] xapakrepr3oBaach CO4ETAHHOCTBIO TPE-
BOYKHOTO W MEJTaHXOIMIECKOTO aP(EKTOB C IePEKIMBAHU-
SIMH MaJIOIICHHOCTH, MHO)KECTBOM COMaTH4ECKUX Kao0
1 OTIACCHMH 32 CBOE 3/I0POBbE, YBEPEHHOCTHIO B HATMUUH
TSDKEITIOTO Hen3JIeunMoro 3aboneBanus. bonpHbIe PHUKCH-
POBaHBI Ha IUIOXOM CAMOYYBCTBHH BILIOTH A0 MIOXOHJ-
pudeckoro Opena. OTmedaeTcs OOMINE CEHECTONATHH,
3JIEMEHTOB CHHPOMA IICHXMYECKOTO aBTOMaTH3Ma. M en
CaMOOOBHHEHUS OTCYTCTBOBaIN. OHU BO3HUKAJIH TOIBKO
B MOMEHT HanOOIBIIETO pa3BUTHSA Aenpeccru. moxon-
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pI/I‘IeCKI/Iﬁ CUHAPOM OBLI npeACTaBJICH pa3JIMYHbIMU Ba-
pUaHTaMH: CCHCCTOMMAaTUYCCKUM, AJITHUCCKUM, obOceccHB-
HO-(I)O6I/I‘{eCKI/IM B pa3JIMYHBIX UX COUCTAHUAX.

Hapsany ¢ uccinenoBaHusIMU KJIMHUYECKUX BapUaHTOB
T nmpu napaHOUIHOW MIU30(PPEHUU B 3a7a4y HCCIC-
JIOBAaHUS BXOAWJIO U3YyUYEHHE BO3MOXHOCTH OLICHKH CTe-
MIEHH BKJIFOUEHUS B CTPYKTYPY JIMYHOCTH NATOJOTUHU T10-
3HaBaTEJIbHO-MBICIUTEIIBHBIX MPOLIECCOB U YTOUHEHUE
OTIPE/ICNICHHBIX MCUXOMATOJIOTHYECKUX, HEHPOIUHAMHU-
YECKUX CIBUTOB B CTPYKTYpE€ JUYHOCTH.

Accoyuamuenwiii cnogecuwiti sxcnepumenm. CIOBECHBIN
SKCIICPUMEHT TIPEIHA3HAYACTCS IS UCCIICIOBAHUS BhIC-
HICH HEPBHOM JICSTEILHOCTH, B IIEPBYIO O4Epe.lb, HAN0O-
Jiee CIIOXKHBIX €€ CTPYKTYP - 3aTeM CUTHAJIBHON CHCTEMBI
[5]. [TocpeacTBoM CIIOBECHOTO SKCIIEPUMEHTA MOYKHO YIIO-
BUTh TOHYANIIINE U3MCHCHHS KOPKOBBIX MPOIIECCOB, KO-
TOpBIE TPOUCXOSIT C MOMEHTA TIOTa/IaHusI CJI0OBa-pasipa-
JKUTEJISL BIUIOTH JI0 MOSIBJICHYSI OTBETHOM peakiuu. B oH-
TOTCHE3¢ BTOPOU CUTHAJILHOM CHCTEMBI CIICTYET BBIIICTHTh
pa3HbIC YPOBHU (3TaIlbl) CJIOBECHOM pEaKIlUU, B 3aBUCH-
MOCTH OT IIIyOWHBI MATOJIOTHYCCKOTO TPOIIecca, 3aTpo-
HYBIIICTO JMHAMUYCCKHUC U (PYHKIIHMOHATIBHBIC CTPYKTYPBI
JTOM CHCTEMBI, a TaKKE€ OT 0COOEHHOCTEH H3MEHEHUS
JIUYHOCTH B TCUCHUE OOJIC3HH, BKITFOYAIOIINC TOPAKCHUS
WHTEJIEKTa U BBICHIUX dMOIHi [9].

Ha ocHoBaHuu npeanoceuiok NaToHEeHpPOINHAMUYECKOTO
aHamM3a CyIHOCTH KIMHIUYECKUX TPOSBICHUHN, aKaeMH-
koM 3ypabamBumm A Jl. eme B 1953 . mpemioxeHa MoIH-
(UKanua CIOBECHOTO IKCIEPHMEHTA, TOCTPOCHHAS IO
TIPUHITAITY CEMaHTHYECKOTO YCIOKHEHUS CIIOB-Pa3IPaKH-
Teneit [1]. ACCOIMaTHBHBINA HKCTIEPHUMEHT 1aeT BO3MOXK-
HOCTB OIICHUTH CTETICHb BKITFOYCHHUS B CTPYKTYPY JIMIHOC-
TH TIATOJIOT MY TTO3HABATEIFHO-MBICTHTEIFHBIX ITPOIIECCOB,
BBISBUTH HE TOJHKO KOH(IMKTHYIO CHTYAIHIO, HO U yTOU-
HUTH OTPEAEIICHHBIC MICUXONATOIOTHIeCKNe, HeWpoInHa-
MHYECKHE CIIBUTH B CTPYKTYpPE JIMIHOCTH.

Metoanka MpOBENCHUS aCCONNATUBHOTO 3KCIEPUMEHTA
3aKITIOYAETCs] B CIEAYIOIIEM: HCHBITYEMOMY, B KadeCTBE
pa3apakuTeNs, IpeIaraeTcsl Tpymma ciioB (B OOIBIITHH-
cTBe cimydaeB oT 10 mo 12), 3acekaercs Bpems OT TOmadn
CJIOBa-pazapakuTelst 10 orBera. CroBa MOAAIOTCS C WH-
TepBaJioM 3-5 ceKyHA. ABTOp IpeayaraeT § BapHaHTOB
TPYIIMPOBKY Pa3IpAKUTENEHN 0 MEPE UX CEMAHTUUECKOM
cnoxHocTH. Hamu npumensimcek 4 BapuanTa: 1) cioBec-
HBIE Pa3IpaKUTENN - IMEHA CyIIECTBUTENBHBIE, 2) [Iaro-
JI61, 3) OTTIATOJTBHBIC CYIIIECTBUTENBHEIC, 4) IMEHA ITPHJIa-
rarenbHble. OTBETHI BO BCEX CITydasiX ObUIH YCTHBIMH.

Jlyis OLIEHKH JIaHHBIX aCCOIMATHBHOI'O KCIIEPUMEHTA
MPUMEHSIITMUCH KPUTEPHUU: 1) BBICHIME WM JIOTUYECKUE
acCOIMAaINA; 2) MPOCTHIE WM KOHKPETHBIC OTBETHI,
3) HU3MIKE WX TATOIOTHIECKIE OTBETHI (IXOJAIINH, TIep-
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CeBepalliy, CTEPEOTUINNH, MyTU3M U JIp.). YUUTHIBAJICS
TaKKe T0Ka3arelb JIATeHTHOTO nepuoya (OT MoauH Cio-
Ba-paspaxurens A0 oTBeTHOH peakuuu). Hopmoii npu-
HATO CUUTaTh 1,5-2 CeKyH/IbI.

M3ydenne accounaTuBHBIX MPOLIECCOB BBISIBUIIO 3HAYU-
TEJIbHOC U3MEHEHUE JaTCHTHOIO NIEPUO/A B CTOPOHY Y-
nuHenus npu Beex tunax [IIJ] u noMmuHMpoBanue npo-
CTBIX, TATOJIOTUYECKUX OTBETOB. [I0JTHOCTHIO OTCYTCTBO-
BaJIM BBICILIME WJIM JIOTUYECKUE aCCOLMALINH.

Jlo Hadana akTuBHOU Teparnuu ((peBapuH, pEKCETHH) MPH
TpeBOKHO-a)kuTHpoBaHHOM [T111]] Haudonee yacThl 3KCT-
pacurHanbubie 0TBeTHI (35,5+7%), axonanuu (43,4+7%)
u niepceBepanu (8,8+4%). BerpeuaroTes Takke crepeo-
THUITHBIE OTBETHl U ()eHOMEHBI MHUMOTOBOPEHHMS, KpaiiHe
PEIKH OTBETHI TUIIA JIOTIOTHEHUH U OTIpeJIeNIeHHI U OTBe-
ThI TI0 CO3BYuHIO. Bsino-annnamudeckuii Bapuant IT1LJ]
OTIIMYaeTCsl JOMHUHHUPOBaHUEM dxonanuit (68,4+7%) u
nepcesepanuit (24,6+6%) npu He3HAYUTEIbHOW BBIpa-
JKEHHOCTH DKCTPACUTHAIBHBIX, CTEPEOTHITHBIX OTBETOB U
MyTH3Ma. B acconmanusx npu genpeccuBHO-HITOXOHPH-
yeckoit [11J] npeBanupyroT SKCTpaCUTHAIBHBIC OTBETHI
(37,5£7%) u sxonanuu (32,6+6%), yaiie BCTPEYAOTCS
OTBETHI 110 CO3BYYMIO U TlepceBepanui. AcTeHo-Aenpec-
cusHas [T ]] xapakTepusyercs npeodiajaHleM dKCTpa-
CUTHAJIbHBIX OTBETOB (45,8+7%) u sxonanmii (34,8+7%),
HEepEeIKUMH OTBETAMH THUIIA ONPEACICHUI 1 IOTIOTHEHUH
(6,2+2%) n o co3pyunto (8,7+4%) (Tabmura).

[IpoBenennoe nedenue (pekceTrH, (hpeBapruH) BHECIO CY-
IIECTBEHHbBIC N3MECHEHNUS B JaHHBIE aCCOIMATUBHOTO HKC-
nepuMenTa. OTMeueHa TeHCHINS K HOPMaJTU3aIliH JIATCH-
THOTO TIEPHO/Ia, YBETNICHNIO KOHKPETHBIX OTBETOB, YMEHb-
IIEHHUIO HU3IINX, MaTOJIOIMYECKUX acCOIMAINi THIIa CTe-
peotunuii, sxonanuii, Myrusma. Mcknrouenue cocTaBuiio
BAJIO-aIMHAMHWYECKasl NENPECCHSL, IPU KOTOPOI NU3MEHEHU
B OTBETax MPAKTHYECKH HE OTMEYAIIOCh.

ACCOTIMaTHBHBIN AKCIIEPUMEHT BBIABIII KadeCTBEHHOE
W3MCHEHHE CIIOBECHBIX OTBETOB II0 MEpE YCIOKHEHUS
CEMaHTHYECKOH MPUPOIBI CIOB-pa3npakuTenet, koieba-
HUE JIATeHTHOTO TIEpHOa C TIPOBalaMi, TIOMIHHPOBAHNE
HU3LIUX 1aTOJIOTMYECKUX acCOLUALMMA TPU KpaliHEeN CKy -
HOCTH BBICIIUX, JIOTHYCCKHUX.

HccnenoBanue accolMaTUBHOM IESATEILHOCTH II0 METO-
oy 3ypabamBunu A.J[. BBRIABIIIO 3HAYMTEIBHBIC Kade-
CTBEHHBIC 1 KOJIMYECTBEHHBIC N3MEHECHHS CIIOBECHBIX OT-
BETOB, CBHJCTEIHCTBYIONINE O TOPMOKEHUN KOPKOBBIX
OTAENIOB peUeBBIX (YHKIWMHA. Hammane sxoianmndeckux,
TIepCEeBEPATUBHBIX, CTEPEOTUIHBIX U JPYTUX, T.H. HU3IIHX
WM TIATOJIOTHYECKUX, OTBETOB yKa3bIBaeT Ha ME(UIIUT
BO3MOKHOCTH CO3/IaHHSI HOBBIX ITOCIICAOBATEIBHBIX TIPE/I-
CTaBIICHUH ¥ TCHACHITUIO JTMYHOCTH K MIEPEKITIOYCHHTO Ha
OoIee HU3KHE CTYIIEHH OHTOTEHETHYEeCKO nepapxuu [3].
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Ta6ﬂuz4a. ﬂaHHble IKCNEPUMERMAIbHO-NCUXOTI02UHUECKO2O uccneoo8anst
no Memoby accoyuamueroco IKecnepumenma

B T TpeBokHo- 3 Bsino- 3 JlenpeccuBHo- 3 AcTeHo- 3
AKUTHPOBAHHBII AlMHAMHUYECKUIl | Mmoxonapuyeckunii | aenpeccHBHbII
JlaHbie SKCTIepUMEHTA 10 nocie 110 nocJe 110 nocJie 10 nocJe
Jie4eHus | JedYeHus | JIedeHus | JIeYeHMs | jledeHus | jedeHus | JedeHus | JeueHus
- OTHOCHTENIbHAS HOPMa 1,8+2% | 4,7£3% | 0,242% | 0,3+2% | 2,1£2% | 4,3+3% | 2,8£2% | 2,9+2%
52 & OTKJIOHEHUE OT HOPMBI 98,2+2% | 95,3+2% | 99,842% | 95,7£2% | 97,9£2% | 95,7£2% | 97,242% | 97,2+2%
E E § ® YAJUHEHUE 98,2+2% | 95,3+2% | 99,842% | 95,7+2% | 97,9£2% | 95,7+2% | 97,24+2% | 97,2+2%
= OpMBI
‘q’; E § OTKJIOHEHUI
g8 oT HOpMBI YKOPOYEHHUE - - - - - - - -
BBICIIHE JIOTMYECKHUE OTBETHI - - - - - - - -
o ONPEACTCHI, | 6 71904 | 5,4+2% - - 2,6+2% | 8,9+4% | 62+2% | 8,1+4%
E JOITOJITHCHUST
2 MPOCTBIC | OTBETBI TTO 1,542% | 3,8+2% - - 10,844% | 13,5£5% | 8,7+4% | 12,1+5%
o KOHKPETHBIE | CO3BYUHIO
E OTBECThI 9KCTpa-
§ CUTHAJIbHbIE 35,7£7% | 44,8+7% | 2,8+2% | 3,4+3% | 37,5+£7% | 41,8+7% | 45,8+7% | 49,4+7%
) OTBETBI
5 DXOIAJIUK 43,4+7% | 31,5+6% | 68,4+£7% | 61,6+7% | 32,6+6% | 41,8+7% | 45,8+7% [ 49,4+7%
z HHSIMAC o cenepatn | 8,844% | 5,744% | 24,646% | 25,846% | 12,8£5% | 5,4%2% | 3,543% | 1,142%
g “12"01‘1’; " [crepeornml 4143% | 4,943% | 2,142% | 7.8+4% | 2,7+2% - - -
OTBETHI mumorosopenne | 5,8+4% | 3,9£3% - - - - 0,9£2% | 0,8+2%
MYTH3M - - 2,0+2% | 1,4+2% - - - -

npumeyanue: * - 00cmogepHo OJisl YKa3aHHo20 yposus snavumocmu p=0, 1

Takum 00pa3oM, yCTaHOBIEHHBIE HAMH OCOOCHHOCTH
[TII/I, BO3HUKAIOIIKE TTOCHE 3aBEPIICHHUS IMHU30(PECHU-
YECKOTO MICUXOTHYECKOTO TPUCTYTIA, PA3ITHMYAIOTCS B IIIU-
POKHMX TIpeJiesiaX ¥ NUMEIOT ONIPENEeIICHHOE POrHOCTHIEC-
xoe 3HadeHne. OOHapykeHa YPPEKTUBHOCTH CEICKTHB-
HBIX MHTHOUTOPOB 00paTHOTO 3axBaTa cepoToHMHA ((pe-
BapyH, PEKCETHH) B WX BO3JCHCTBHU HA MOCTIIH30(pe-
HUYECKHNE JICTIPECCHH.
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SUMMARY

CLINICAL AND EXPERIMENTAL-PSYCHOLOG-
ICAL DATA OF POST-SCHIZOPHRENIC DEPRES-
SION VG

Kenchadze V., Chkonia E.

Thilisi State Medical University, Neuromedicine Depart-
ment, Psychiatry

Since depressive symptoms (SDS) are prevalent under-
recognized and clinically important problems in patients
with schizophrenia, the pattern of symptoms and associ-



GEORGIAN MEDICAL NEWS
No 9 (150) 2007

ated features of depressive symptoms, as well, as inclu-
sion of psychopathology and neurodynemic variations in
personality structure of patients with chronic schizophre-
nia deserve more investigation.

The aim of the research was to identify clinical and ex-
perimental-psychological features of post-schizophrenic
depression. The longitudinal study has been designed to
investigate patients with paranoid schizophrenia. As a re-
sult of the careful clinical and psychological analyses due
to psychopathology we defined four types of depression.
From which two types of depression —agitated and asthen-
ic prevailed in active phase of schizophrenia and remained
two hypochondriac and apathyc mainly occurred during
stabilization. This finding would have prognostic value.

The authors examined personality changes leaded by cog-
nitive symptoms and specified psychopathological and
neurodynamical input in alteration of personality struc-
ture with word association experiment by A.D. Zurabash-
vili. As the semantics of trigger words became more com-
plex the qualitative impairment deepened. Lower patho-
logical associations have overcome scanty logical think-
ing and fluctuation of latency time since thought block-
ing became prominent.

SSRI (Fevarin, Rexetin) appeared especially effective in
treatment of certain type of post-schizophrenic depression.

Key words: depressive symptoms, chronic schizophrenia,
paranoid schizophrenia, post-schizophrenic depression.

PE3IOME

KIMHUYECKHUE U OKCIIEPUMEHTAJIBHO-IICUXOJOTUYECKHE
OCOBEHHOCTH NOCTIIHU30®PEHUYECKHUX JTENPECCUI

Kenuanze B.I'., Ukonus E./l.

Téunucckuti 20cy0apcmeeHHblll MeOUYUHCKULL YHUGepCumen,
Ooenapmamenm HeupoMeOuyuHvl, Kageopa ncuxuampuu

Lenbro uccnenoBaHus SBUIOCH KCIIEPUMEHTAIbHO-TICH-
XOJIOTHYECKOE HCCIIEJOBAHHUE ITOCTHIIM30(PPEHNIECKUX
nenpeccuit (ITILIJ]) u ycTaHOBIEHHE UX KIMHUYECKHUX
ocobenHoctel. C 1eNbI0 UCCIIEA0BAHUS KIMHUYECKUX
ocobennocreii [1111]] mpoBeaeHo NOATOCPOYHOE KINHU-
YeCKOe U MCUXOJIOrHYecKoe HadoeHne 28-1 naimueH-
TOB C IMArHO30M ITapaHOMIHOU mH30(ppeHnu. B pe3yib-
TaTe TINATEeNbHOI'0 KIMHUKO-TICUXOMATOJOTHYECKOTO
aHaJu3a HaMU B CUHJIPOMOJIOTMUECKOM acTeKTe yCJIOB-
HO BBIJICJICHBI YEThIpE KIMHNYeCKuX BapuanTta [1111]], u3
HUX JIBa - Ha aKTUBHOW CTaIUU MIH30()PEHUICCKOTO MPO-
necca: TpeBOXKHO-a)KUTUPOBAHHBIHN, aCTEHO-EIPECCHUB-
HBII W JIBa - HA CTAJMH OTHOCUTEIBHON CTAOMIM3aINN:

BAJIO-aAMHAMUYECKUI M JETPECCUBHO-UIIOXOHIPHUEC-
kuii. Hapsiay ¢ uccrnenoBaHusIMM KITMHUYECKUX BapHaH-
toB I /] mpu mapaHonaHON MU30(PPEHNH, B 3a0aTy HC-
CJIEZIOBAHUSI BXOJWIIO M3YUCHHE BO3MOXXHOCTH OIICHKH
CTETICHU BKJIIOUCHUS B CTPYKTYPY JTHUYHOCTH HAaTOJIOTHH
MT03HABATEIbHO-MBICIIUTEIBHBIX MTPOIIECCOB  YTOUHEHNE
OTIPEJICIIEHHBIX TICHXOMAaTOIOTHUECKUX, HEHPOANHAMHU-
YECKUX CABUIOB B HEH METOIOM acCCOLMATHBHOTO CIIO-
BECHOTO HKCTIEpUMEHTA TI0 METOy aKaJeMuKa 3ypadari-
Buin A.Jl. O6HapykeHa 3(h(PEKTHBHOCTH CEIEKTHBHBIX
WHTHOUTOPOB 0OPAaTHOTO 3axXBaTa CEpOTOHNHA ((peBapuH,
PeKCeTHH) B WX BO3MIEHCTBHM Ha MOCTIIN30(pEHIIEC-
KM€ JICTIPECCHH.

© GMN
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MHCOMHMUSA, CEPOTOHHUH U AEITPECCUSA

Bamanze I11.B.

Bbamymckuii eocyoapemeennviii ynusepcumem um. L1l Pycmasenu,
Lenmp ouacnocmuxu u 60ccmano8umenbho2o ievenus, bamymu

Hapyuienuem cHa, 1o JaHHBIM JTUTEPATYPhI, CTPAIAIOT OT
30 1o 55% nacenenus wianetsl [2,4,6]. OqHako, Mo 3To-
My MOBOJY PEIKO O0PAaIIarOTCsl 328 MEIUIUHCKON TOMO-
IO U KOOI 0 HAPYIICHUH CHA BCTPCYAIOTCSI TIPECUMY-
MICCTBCHHO B IICPCYHE MHBIX KaJI00 COMATHIECKOTO, JIN00
TICUXOHEBPOJIOTHUECKOTO XapakTepa. PaccTpoiicTBO cHa
BKJIFOYACT B CeOs KaK HapyIICHUC COCTOSHHUS CHA, TaK U
6oapcTBoBaHus. TepMUH MHCOMHUS UCTIONB3YETCS IS
OOBSICHEHUS JIFOOBIX YXYAIICHHUH JTUTCIEHOCTH, TIIyOu-
HBI ¥ OCBEXKAOIIEeTo BIusHUSA cHa. MHcoMumst B DSM-1V
omnpenesseTcs Kak ACPUIMT KaueCTBA U KOJIMUYESCTBA CHA,
HEO0OXOIMMOTO JJIsI HOPMAJIBHON THEBHOM JCSITCIBHOC-
tn [4]. Cormacuo MKbB-10 nog mHCOMHUEH, TUIIEPCOM-
HUCH U HAPYIIICHUSIMH PUTMA CHA TIOIPa3yMEBAIOTCS «IIep-
BHYHO TICUXOT'CHHBIC COCTOSHUS C 3MOIIMOHAIBHO 00yC-
JIOBJICHHBIM HapYIICHUEM Ka4eCTBa, JIUTCIBHOCTH WA
putMa cHay [2,4,6]. [lo MHEHHUIO yueHBIX-UCCIIE0BaTe-
Jie#, OCHOBHOM Tpo0ieMoit 28-45% HaceICHHUS SBISICTCS
uncomuusi [1,5]. Ot 8 mo 15% B3pocinoro nacenenus: CILIA
MPEIBSIBIISIFOT YaCThIC WIN TIOCTOSIHHBIC KaJI00bI Ha TIJI0-
XOW WJIM HEeJIOCTATOuHbIN coH [6-8]. Hapymienue cua mo-
JKET pa3BUTHCS B JIIOOOM Bo3pacte. HecMoTps Ha cytiie-
CTBOBAaHHEC MHOXKCCTBA TCOPHIA, HEKOTOPBIC (PYHKIIUU CHA
0 CCH JICHb OCTAIOTCSI HESICHBIMH.

LIGJ'H)}O HCCICN0BaHNA ABUJIOCH M3YyYCHUC MHCOMHUU Y
310POBBIX JINL, YCTAHOBJICHUEC €€ OMOXMMHYECKUX acTeK-
TOB, ONPCACIICHUC B3aNUMOCBA3U MCKIY HHCOMHHCH U
aenpeccneﬁ; OILICHKA YPOBH ACHPCCCUU U ONIPCACIICHUC
nyTeﬁ €C MPCBCHIIUN.

Marepuana u metroabl. Hamun nHadmonanuce 100 310-
POBBIX JHII B Bo3pacTe oT 16 mo 75 net, u3 Hux 50
*keHIUH U 50 MmyxuuH. C IpUMEHEHHUEM JIEIPECCHUB-
Horo BompocHuka ['amunsrona (HAM-JI) onpenens-
JY TOKa3aTellb CEPOTOHHMHA B TPOMOOIMTAX IJIa3Mbl
KPOBH OCHOBHBIM IPUHIUIIOM KOHKYpeHTHOro ELISA.
VYeranasnuBain Takxke Oomnbiryto nenpeccuro (DSM-III)
C YUETOM CIEeAYIOUIUX JUAaTHOCTUYECKUX KPUTEPHUEB:
A - nuckompoprrHoe HacTpoenue; B (I) — moxoit am-
METUT U 3HaYuTeNbHas noreps Beca; B(Il) — Oeccon-
nuna, B(III) — ncuxomoropHast Bo3Oyaumocts; B(1V)
— MOHMXEeHUe HHTepecoB; B (V) — nmoHmxkeHnue sxHep-
ruu, cinabocts; B(VI) — uyBcTBO BUHBI U CaMOOOBU-
HeHus; B(VII) — noHuxeHue paccyquTEIbHOCTU U
paccynka. llkana nenpeccun ['aMunbToHa MO3BONSET
OTIPEICTUTH THITHI OECCOHHUIIBI: HAYaJ bHYI0, YMEPEH-
HYI0, TO3/IHIOIO U TeHepaau3oBaHHy10. COOTBETCTBUE
nokazareneit HAM-D auarnosy nmo DSM-IV yxka3zsl-
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BaeT: 0-7 - oTcyTCTBHE Aenpeccuu, 8-12 - nerkas ner-
peccus, 3-17 — ymepennas aenpeccus, 18-29 — 1soke-
nas genpeccust, 30 u Oosee 0003HAYAET OYCHD TSDKE-
J0e paccTpoiicTBo. B TpoMOo1iTax mia3mMsl KpOBH 10-
Ka3aTeslb CepOTOHMHA OTIPEEIISIN TOCPEACTBOM OCHOB-
Horo npuHnuna koHkypeHtHoro ELISA. Koukypennus
MPOUCXOJUT MEXAY OMOTHHHUPOBAHHBIMH M HEOMOTH-
HUPOBAaHHBIMHM AHTUTCHAMHM 10 OTHOLICHHUIO K (UKCH-
POBAaHHOMY UHCIy aHTUTEI-COEIUHUTENbHBIX CAaWTOB.
Yuciio OMOTHHUPOBAHHBIX aHTHICHOB, CBSI3aHHBIX C aH-
THUTEJIaMH, 00pPaTHOIPONOPIIMOHAIBHO YHCIy KOHIIEH-
Tpanuyu aHAJIUTHYECKHUX MPoO0.

KonTponbayto rpynmy cocrasuiu 100 310poBbIX 100po-
BOJIBIIEB. YUaCTHUKAMHU HCCIIEIOBAHUS FapaHTHPOBAJIaCh
QHOHUMHOCTh. CaMBbIM PacNpOCTPaHEHHBIM U MOMYJISp-
HBIM BONPOCHHKOM CaMOHAOIIOACHHUS HO30J0TMYECKU
OpPUEHTUPOBAHHBIX JICPECCUBHBIX COCTOSIHUH SIBISIETCS
nenpeccuBHas mmkana [ammisrona (HAM-/) [3].

Pesynbrarnl U ux odcy:xaenue. Hapymenue cHa omnpe-
JieneHo y 85% ot o0Iero 4ncia UCCleayeMbIX, U3 HUX
32% 3ackInaliy ¢ TPyAOM, paHO MPOCKINAIUCH - 22%, yme-
peHHasi becCOHHUIIA oTMeuanack y 16%, renepain3oBaH-
Has - y 30% (muarpamma 1).

351 32%
304 N
25122%
20
154
10
5
0- . . .

N paHHAasa
ElymepeHHasn

16%

Ono3pHAA
reHepanusoBaHHas

Huaepamma 1. Cmaouu uncomHuu

W3 gncna ob6cnenyeMbIx KITHHUYecKast (OoIbIIast) aempec-
cust (DSM-III) nuarnoctupoBana B 30% cirydaes, mpen-
PacIoIOKEHHOCTD K JIeTIpeccud - B 68%, 4yBCTBO caMo-
obBuHEHUS — B 52%, cynuuaHble HamepeHus - B 15%,
MTOHIKEHUE PabOTOCITOCOOHOCTH - B 48%, 001I1ast CKOBaH-
HOCTG - B 56%, axkutanus - B 45%, mcuxmaeckast TpeBora
-B 70%. A - nuckoM(pOpTHOE HACTPOEHHNE OOHAPYKEHO y
80% OGompHEIX, B (I) — moxoif anmeTuT 1 3HAYNTETHHAL
norepst Beca —y 45%, B(III) — nmcuxomoTopHOE BO30YX-
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nenue —y 54%, B(IV) — nonnxenue uarepecos —y 22%,
B (V) - camxenue snepru, ciadocts —y 35%, B(VII) —
3aTOPMOXKEHHOCTh MbIIIUIeHUs — y 46%. V nu1 ¢ uHCOM-
HHel onpeienseTcss HU3Kuii mokasarenb CepOTOHUHA B KPO-
BU, YTO COBIMAJAET C MHEHUEM aBTOPOB, KOTOPBIE YTBEPIK-
JIAlo0T, YTO CEPOTOHUH y4acTBYeT B MexaHu3Me cHa [1,2.4].

70
60 +
50 +
40
301 25%

20 1
10%

10 ﬁ
0 T

NHuskun

OcpenHun ElBbicOKUu#

Juaepamma 2. Ilokazamens cepomonuna 6 Kposu

Huzkuii nokasarenb cepoTOHMHA B KPOBH BBISIBIIEH Y 25%,
cpenanii - y 10%, BeICOKHIT — y 65% 00CIeT0BaHHBIX JIHII.
Cormacuo Teopuu muddepeHIMAITBHBIX SMOIHi [2], cyObek-
THBHOE MEPEKUBAHUE JCTIPECCHU MTPEICTaBISIET COO0N H3-
MEHYHBYIO KOMOMHAIMIO ahPekToB U adPeKTHBHO-KOTHHU-
THBHBIX CTPYKTYp. [lepexxuBanne nenpeccuid BKIIFOYaeT B
cels cremyronme pyHIaMCHTAIBHBIC SMOIIMU: TICHXHIEC-
KYIO TPEBOTY, SMOIIMOHAIBHYIO ¥ MHTEJUIEKTYaJIbHYIO 3aTOp-
MOYXEHHOCTB, HHCOMHHIO; YXy/IIeHHE (PU3MIECKOTO COCTO-
SHUSI ¥ IyBCTBO YCTAJIOCTH PACCMATPHBAIOTCS KaK HETIOC-
PpencTBEeHHBIH (P GEKT MM TOOOIHBIE SIBJICHUS ACTIPECCHH.
KoH(pMIKTHOCTE TepeknBaeMBbIX MPU JACTPECCUN SMOIHN
BJICYET 3a COOOM TIOBBIMICHHE 3aTPaT SHEPTUH, UTO, B CBOIO
04epesib, BEI3BIBACT y OOBHOTO YYBCTBO YCTATIOCTH.

Hcxonst U3 MOMYyYCHHBIX JaHHBIX, TPUYUHOW HHCOMHUU B
OOJIBIIICHCTBE CITy4acB SIBIIACTCS JICIPECCUBHAS CHMIITO-
Maruka. O0111asi CKOBaHHOCTb, TOHMKECHHIE PAab0TOCIOC00-
HOCTH U HHTEPECOB, TICUXUYCCKAsi TPEBOTa XapaKTECPHBI IJIs
Oecconnuibl. Takum 00pa3oMm, Mpu HHCOMHUH HEOOXO/IHU-
MO BBISIBUTH HCTHHHYIO TIPUYMHY HapylicHus cHa. Jlede-
HHUE JIOJDKHO TPOBOIUTHCS C YICTOM 3THOIOTUU M OHOXH-
MHYCCKOTO MEXaHH3Ma YMCHBIIICHHS KOJIMYCCTBA CEPOTO-
HUHA B IUTa3Me KPOBH. Pe3ynbrarsl HCCICIOBAHUS TUKTY-
0T HEOOXOIIMOCTh IIPOBEICHHSI, HAPSTY C MEIUKAMEHTO3-
HBIM, TICHXOPCAOMIUTAIIIOHHOTO JICUCHUSI.
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SUMMARY

INSOMNIA, SEROTONIN AND DEPRESSION

Vashadze Sh.

Sh. Rustaveli Batumi State University,
Batumi Diagnostic, Treatment and Recovery Center

It was the aim of the research to investigate insomnia in
healthy volunteers. One hundred healthy volunteers from
sixteen to seventy five years old (50 females and 50 males)
were investigated. Biochemical aspects of insomnia were
determined. Because depression and insomnia are closely
linked, correlation between insomnia and depression was
studied. The degree of depression was evaluated and means
of its prevention was determined. The index of serotonin
in blood plasma platelets was determined because the
serotoninergic system is involved in the regulation of sleep
and wakefulness. Low Serotonin levels are believed to be
linked with depression, insomnia; when levels of serotonin

© GMN

are brought up to normal, sleep falls into place. Sleep
disturbances was revealed in 85% persons, of which 32%,
had difficulties to fall asleep; moderate insomnia was
found in 16% persons; severe depression was found in
30% persons. Serotonin index in blood plasma platelets
was low in 25% persons, moderate - in 10% persons and
high in 65% persons.

It is concluded that depression is a main factor of insomnia;
treatment includes drug therapy and psychoreabilitation.

Key words: insomnia, serotonin, depression.
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PE3IOME
HMHCOMHUSA, CEPOTOHUH U AEITPECCHSI
Bamanze 111.B.

bamymckuii ecocyoapcmeennulil ynugepcumem um.
L1 Pycmasenu, L{enmp ouazHocmuxu u 60CCMaHo8UmMeiib-
Hoeo neuenus, bamymu

Hapymenuem cHa, 0 JaHHBIM JINTEPATYPbI, CTPAIAIOT
ot 30 no 55% nacenenus miaHeTsl. Llenpro nccnenoBa-
HUS SIBUJIOCH M3YYEHNE HHCOMHUH Y 3/I0POBBIX JIHIL, YC-
TaHOBJICHUE e¢ OMOXMMHUYECKHX aCIIeKTOB, OTIpE/ICIICHNE
B3aMMOCBSI3M MEKY MHCOMHUEH U JieTpeccueii; omneH-
Ka YPOBHSI JISIPECCUU U ONPEICIICHHE ITyTeil ee MpeBeH-
nuu. Hamu HaGnronanuck 100 310pOBBIX JIKIL B BO3pac-
Te oT 16 10 75 net, u3 Hux 50 xeHmuH u 50 myxuun. C
MIPUMEHEHHUEM JCTPECCUBHOIO BOIpOCHUKa ["'aMuibTO-
Ha (HAM-]I), onpenesien nmokasareib CEpOTOHHHA B

MEJULIUHCKHE HOBOCTH I'PY3HH
LSISHON3ILML LSIIRNGO6™ 5OSLRI60)

TpoMOOIUTax B IUIa3Me KpoBH. Hapyrienue cHa BbIsIB-
neHo y 85% ot oO1iero uncia ucciaeyemMbIx, u3 Hux 32%
3achIallv C TPYJIOM, yMEpEeHHasi OECCOHHMIA OTMEYanach
y 16%; knununueckas genpeccust (DSM-IIT) — y 30%,
HU3KHH [T0Ka3aTesb CEPOTOHMHA B KPOBHU 3a(pUKCHPOBAH
y 25% OONbHBIX.

Ucxons u3 nonydeHHBIX JaHHBIX, MPUUUHOW HHCOMHUU
B OOJIBIIICHCTBE CIIYYacB SIBISCTCS JACPECCUBHAS CUMII-
ToMatuka. beccoHuIla xapakTepu3yercs 00meii CKoBaH-
HOCTBIO, MTOHMKCHUEM PabOTOCIIOCOOHOCTH U UHTEpE-
COB, TICUXMYECKOHN TPEeBOro#. Y JIMIl ¢ HHCOMHHEH ompe-
JlelIeH HU3KWH MoKa3areslb CepOTOHMHA B KPOBH, UTO
YKa3bIBaCT Ha €ro y4acTHe B MeXaHU3Me cHa. Takum 00-
pa3oMm, Mpu HHCOMHUHU HEOOXOIUMO BBISIBUTh HCTHHHYIO
MpUYNHY HapyuIeHus cHa. JledeHue 1oaKHO TPOBOAUTh-
CsI C YYETOM STHOJIOTUU M OMOXMMHYECKOTO MEXaHH3Ma.
PesynbTaThl ucclieJoBaHUs JUKTYIOT HEOOXOIUMOCTh
MPOBEJECHHUS, HAPSIAy C MEIUKAMEHTO3HBIM, ICUXOpea-
OMIIUTALIMOHHOTO JICUCHUS.

THE TBILISI PAPER AND PENCIL DUAL-TASK

Inasaridze' K., Della Sala S%., Logie* R.H.

'Thilisi State Medical University, Memory Clinic, Thilisi Georgia,
?Human Cognitive Neuroscience, Psychology, University of Edinburgh, UK

One of the functions of the central executive component
of the working memory model [3] is said to be dual-task
coordination. Its function is to divide attention and allo-
cate cognitive resources to two different tasks performed
simultaneously. This coordination function has been iden-
tified in laboratory experiments using dual-task paradigms
[4,10,23]. These paradigms proved effective in identify-
ing those brain damaged patients with severe behavioural
problems who may benefit from a token economy thera-
peutic programme [2], in advising on effective rehabilita-
tion approach (during physiotherapeutic treatments) of
brain damaged patients [22] and as a potential marker of
dysexecutive behaviour [9].

Most interestingly, a deficit in the dual-task coordina-
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tion has been deemed to characterise the cognitive im-
pairment of patients with mild Alzheimer’s disease (AD)
both in a laboratory setting [3-5,16,20,23-25] and in eve-
ryday tasks [1,12]. Remarkably it has been shown in sev-
eral studies that dual-task performance, as measured by
the same tasks which are sensitive to AD, is unaffected
by normal ageing [3-5,16].

However, in most studies a computerised version of the
dual-task was used [3,5,23,24]. This requires a light pen
that is not a standard piece of equipment in most labora-
tories or clinics and computer programmes to run the tasks,
which may not readily transferable from one computer to
the other. Therefore a paper and pencil version was pro-
posed [8,16].
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Della Sala et al.’s [16] study replicated previous findings.
The paper and pencil version of the dual-task was sensi-
tive in detecting cognitive deficits associated with AD
while it was relatively insensitive to the effects of normal
ageing. Green et al. [20] used the same paper and pencil
version of the dual-task with minimally and mild impaired
AD patients and age-matched controls. A clear tendency
of dual-task decrement was found for AD patients. They
also found that the performance on the paper and pencil
version of the dual-task was correlated with scores on an-
other, quite different dual-task.

A mild decrement in performance using paper and pencil
version of the dual-task was shown in patients with Par-
kinson’s Disease [15] and the test proved useful in differ-
entiating patients with frontal lobe damage from patients
with hippocampal damage [14]. The new paper and pen-
cil test appeared to be more sensitive than “frontal” tests
to behavioural changes arising from frontal lobe damage.
Finally, it proved better in differentiating brain damaged
patients with lesions damaging the frontal lobes from those
without a dysexecutive syndrome then the classic “fron-
tal” tests like verbal fluency or the Wisconsin Card Sort-
ing Test [8]; similar conclusions were reached in a study
assessing adults with autism [19].

Since the dual-task paradigm proved useful in several clin-
ical circumstances it is essential to make the method avail-
able in a user-friendly form for clinical settings [17]. There-
fore there is a pressing need to validate and further refine
the paper and pencil method of the dual-task. The present
study aimed at (i) Describing a newly devised paper and
pencil version of the dual-task; (ii) Investigating if dual-
task performance is affected by age and (iii) Reporting
norms for the Georgian population on this version of the
dual task.

Material and methods. The paper and pencil version of
the dual-task. In the paper and pencil version of the dual-
task participants performed two tasks: the List Memory
Task — serial digit recall verbal task - and a Tracking task,
singly and in a dual-task paradigm, whereby the two indi-
vidual tasks were performed simultaneously.

List Memory Task. Participants listened to lists of digits
read aloud by the experimenter and were asked to repeat
each list of digits in serial order. Digits were presented at
arate of 1 per second. The task proper was preceded by a
Digit Span Determination task. In this preliminary task,
participants were tested on series of lists of increasing
length, starting with 2-digit lists. Six lists were given at
every difficulty level. The participants’ digit span was
determined as the maximum list length at which they cor-
rectly recalled at least 5 items out of 6. In the List Memo-
ry Single Task each participant was administered lists of
digits at their own span, one after another, continuously,
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for 2 minutes. For example, if a person’s span was 5, this
person would be asked to repeat back lists of 5 digits for 2
minutes. The participant’s score for the List Memory Task
was calculated as the proportion of correctly recalled lists
over the total number of lists presented [13].

Previous Paper and Pencil Motor Tracking Task. In pre-
vious dual-task studies [8, 16] using paper and pencil ver-
sion of the perceptuomotor tracking task, 328 circles with
a diameter of approximately 9 mm joined together in a
chain were randomly distributed on A3-sized paper (Fig-
ure la). Participants were required to use a felt pen to
cross out circles from the start circle to the end, as indi-
cated on the test sheet. They had to place a cross on each
successive circle as quickly as possible. Participants were
first given a number of practice trials with a short, 35-
circle path presented on an A4-size paper, to accustom
them to the procedure, and to ensure that they had under-
stood the task requirements. The score of the motor task
was the number of circles successfully crossed out by the
participant.

The Dual-task condition. In the dual-task condition par-
ticipants performed both the tracking task and the memo-
ry task concurrently for 2 minutes.

The pilot study. Participants. Thirtyseven healthy controls
(19 elderly) participated in the pilot paper and pencil dual
task study. Four patients affected by Vascular Dementia
also entered the pilot study.

Tests. The List Memory Task and paper and pencil ver-
sion of the perceptuomotor tracking task used in previous
studies [8,16] were used.

Results and their discussion. The controls performed the
paper and pencil motor tracking task appropriately. How-
ever 3 out of 4 vascular dementia patients encountered
problems in their performance. In the dual-task condition
the patients wrote the numbers they heard inside the cir-
cles instead of crossing them out. Another problem was
their difficulty in following the random track of circles,
inappropriately jumping from one circle to the next. Based
on the outcome of this pilot study a new, modified, sim-
pler version of the task was developed, the “Tbilisi paper
and pencil motor task”.

The “Thbilisi paper and pencil tracking task”. Instead of
circles, filled black arrows were used to prevent writing
the numbers inside. The arrows also indicated the direc-
tion to follow and were arranged in vertical parallel lines
instead of random trajectories. Participants were present-
ed with 373 black arrows linked together by straight 1 cm
lines and forming a path laid out on an A3-size sheet of
white paper (Figure b). The height of the tip of each ar-
row was 5 mm and the length of each base was 7 mm.
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Participants were required to use a felt pen to cross out
the arrows from start to end, as was indicated on the test-
ing sheet. They were asked to place a cross on each suc-
cessive arrow as quickly as possible. The number of ar-
rows was chosen through pilot trials so as to make it dif-
ficult to cross all arrows in the array in two minutes. Par-
ticipants were first given a few practice trials with a short,
35-arrow path presented on an A4-size paper, to accus-
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tom them with the procedure, and to ensure that they un-
derstood the task requirements. The score of the motor
task was set as the number of arrows successfully crossed
out by the participant within the allotted time.

The assessment of 15 further vascular dementia patients
showed no problems with the new version of the motor
tracking task.

Figure. The perceptuomotor tasks used in dual task paradigms:
a) the old version of the motor tracking task; b) the “Tbilisi paper and pencil tracking task”

Participants. 64 young controls, 33 men and 31 women,
aged 17-25 (M=20.69; SD=2.97) years were recruited for
the experiment from different universities of Georgia. 64
normal middle-age and elderly participants - 31 men and
33 women - aged 50-75 (M=59.77; SD=7.13) were also
included in the study. Young participants had a mean of
14.3 years of education (SD = 2.42, range = 7-17) while
the middle-age - elderly participants had a mean of 15.76
years of education (SD=2.3, range=8-17). The middle-age
and elderly participants’ education level was significant-
ly higher than young participants’ level of education t
(115.529)=-3.025; p<.003. The inclusion of over 60 par-
ticipants in each study group ensures enough statistical
power for data analyses.

Procedures. The experimental material included the Tbilisi
paper and pencil tracking task and the List Memory Task, as

described above. The experimental methods and procedure
was approved by the Ethic Commission of the Georgian State
Medical Academy. All participants were exempt from neu-
rological or neuropsychological deficits. Participants first
performed the Digit Span Determination procedure, then the
List Memory (single task), the Paper and Pencil Tracking
Task (single Task), the paper and pencil dual task (List Mem-
ory plus tracking), and lastly the dual task condition was
administered again by the same experimenter (test-retest).
Each single task as well as the dual task lasted two minutes.
The presentation order of List Memory and tracking per-
formed as single tasks was counterbalanced across partici-
pants. The data were analysed using SPSS 10.0.

Table 1 reports the means for the Digit Span, the List
Memory Task and the Tracking task achieved by the young
and the more elderly participants.

Table 1. Mean performances on paper and pencil version of the dual task for the two study groups

o List Memory Task Tracking (number of crossed
.. Digit out arrows)
Participants Span Retest
P Single Dual D"'uzi Single | Dual Retest Dual
Youn Mean 5.22 .82 .82 .83 186.02 181.02 181.48
& SD (.98) (.15 (.14 (.15 (27.55) (31.43) (30.51)
Elderl Mean 4.62 .83 .85 .85 157.97 152.71 153.71
Y SD (.73) (.14) (.15) (.15) (31.09) (31.89) (31.32)

To determine the effect of dual task on performance on
the List Memory Task and the motor tracking, the data
from the single and dual tasks were entered separately
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into a 2 (age group) Y 2 (condition — type of task: single
vs. dual) ANOVA. For the List Memory Task, the ANO-
VA showed no significant effect of type of task, no effects
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of group and no interaction (F<1). For the Paper and Pen-
cil Motor Tracking Task, the ANOVA showed a signifi-
cant effect of type of task, F(1,120)=6.619, MSE=242.383,
p<.011 and of group F(1,120)=29.804, MSE=1624.623,
p<.0001 but no interaction (F<1).

In previous discussion of dual-task results [7,8,23] it was
argued that reporting only the patterns for each individual
task under dual task condition might be misleading, be-

cause this cannot account for the overall changes in per-
formance across both tasks or for trade-offs in perform-
ance between tasks. Thus, an overall measure of perform-
ance (percentage change) was calculated for each partic-
ipant. This combines the percentage change in accuracy
that occurs between the single and dual tasks for the List
Memory Task and the Motor Tracking Task. The percent-
age change formula is the following:

Percentage change =

Single task performance— dual task performance

X 100

Single task performance

The percentage change for each task was combined as follows:

Combined percentage | = 100 -

Percentage change verbal+ Percentage change tracking

change (mu score) >

When this formula was applied, a clear separation between
performance of AD patients and control participants was
found [8, 23]. Using this formula the combined percentage
change “mu score” was calculated for the paper and pencil
version of the dual-task (for the young participants
mu=100.06, SD=13.63; for the older participants
mu=100.98, SD=17.34). Both younger and older partici-
pants marginally bettered their performance under dual task
conditions by 0.06% and 0.98% respectively. There was
no significant difference for the combined percentage
change mu score between younger and older participants.

The analyses were repeated considering the possible ef-
fects of education. No significant effect of education and
no covariate Y condition interaction were found for the
List Memory Task (F<I1). A significant effect of educa-
tion was found for the paper and pencil motor task
F (1,119)=6.27, MSE =1556.277, p<.014 suggesting an
effect of education on motor tracking under dual task
condition. The significant effect of the group remained
F (1,119)=36.023, MSE =1556.277, p<.0001 while the
effect of type of task (F<I) was no longer significant. The
education effect on mu score was excluded by using the
Univariate (the one-way factorial) ANOVA. The main ef-
fect of education was not significant for the combined
percentage change score.

The test-retest reliability coefficient for the paper and pen-
cil version of the dual-task. To assess the test-retest relia-
bility of the combined percentage change mu score, cor-
relations between the paper and pencil dual-task mu scores
were carried out separately for the younger and older par-
ticipants. Both the younger and the older participants
showed a highly significant test-retest reliability for the
paper and pencil dual-task mu score (r=.83, p<.0001 and
=90, p<.0001 respectively).

Correlation with the computerised version of the task. To
validate the task further, correlations were carried out on
the mu score obtained by the same participants with the
computerised version of the dual-task (identical to that
used in the previous studies [5,10,23,24]) and their scores
on the paper and pencil version of the dual-task. The cor-
relations were highly significant both for the young and
the older groups: r=.50, p<.0001 and r=.49, p<.0001, re-
spectively.

Norms for the mu scores. The norms for the mu scores
for Georgian young and older population (table 2) are
reported. The means and standard deviations were cal-
culated for the mu scores. The lower cut-of score, sug-
gesting a pathological performance, was determined as
the Mean — 2 SD.

Table 2. The means, standard deviations and cut-of score for the mu score for the younger and older populations

Paper and pencil mu score
Mean 100.06
Young (17-25 years) SD 13.63
Cut-off score 72.80
Middle-age and Elderly I\/;egn 11070'3948
(50-75 years) Mean — 2<SD 66.30

A new, modified version of the paper and pencil dual-
task, the “Tbilisi paper and pencil tracking task” was de-
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veloped. This proved simpler and less prone to perform-
ance errors than the previous versions [8,16,20] which
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already had demonstrated to be sensitive to the cognitive
deteriorations which characterise the early stages of de-
mentia.

The test showed high test-retest reliability, is simple to
administer in clinical setting and convenient logistical-
ly. This new method will contribute to the assessment
and follow-up of demented or otherwise brain-damaged
patients.

Contrary to the computerized version of the dual-task, no
titration procedure could be applied to the paper and pen-
cil tracking task which accounts for the overall age effect
on the perceptuo-motor task. No significant age differ-
ence was observed for the verbal task. Importantly, no
significant age or education effects were observed for the
combined dual-task measure confirming previous find-
ings [10,16,18,23].

Norms and cut-off scores were defined for the Georgian
young and older population, which will foster the use of
dual-task procedures both in clinical settings and research
in Georgia.
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SUMMARY
THE TBILISI PAPER AND PENCIL DUAL-TASK
Inasaridze' K., Della Sala S%., Logie’ R.H.

Thilisi State Medical University, Memory Clinic, Thilisi
Georgia; “Human Cognitive Neuroscience, Psychology,
University of Edinburgh, UK

One function of the central executive component of the
working memory model is the coordination of two si-
multaneous tasks (the dual-task method). The concept
of a coordination function has proved effective in iden-
tifying brain damaged patients with severe behaviour-
al problems and in discriminating the performance of
patients with mild Alzheimer’s disease from that of
healthy elderly. A computerised version of the dual-task
method was successfully used in previous laboratory
studies but it is not suited to use in a practical, clinical
setting. Thus a paper and pencil version of the dual-
task method was devised.

The present study was aimed at refining the paper and
pencil dual-task method; investigating whether or not age
per se affects performance; assessing its test-retest relia-
bility and providing norms for the Georgian population.

The new paper and pencil version of the dual-task was
administered to 64 young and 64 middle-age and elderly
participants.

A new, modified, simpler version of the paper and pencil
dual-task, the “Tbilisi paper and pencil motor task” was
developed. This task has high test-retest reliability and
correlates with the established computerised version of
the task. No age or education effects were detected.

Key words: behavioural problems, working memory

© GMN

model, dual-task method, Alzheimer’s disease, a paper and
pencil version of the dual-task method.

PE3IOME

HUCITOJb30BAHUE METOAA «TBUJIMCCKOE
MOTOPHOE 3AJJAHUE KAPAHJAIIIA - U - BY-
MATI'N»

Huacapunze' K.X., Jleana Cana® C., Jlorue? P.X.

"Tounucckuil 20cydapcmeenHbitl MeOUYUHCKULL YHUBEPCU-
mem, kaunuka namamu, Tounucu, I'pysus, *Koenumuenas
HeUupoHayKka 4enogeka, DOuHbypecKuil yHusepcumen

OnHol u3 QYHKIHHA I[EHTPATIbHOTO UCIOIHUTEIHHOTO
aNIieMeHTa paboyeil MOJIeIN MaMsTH SIBJISIETCS] KOOP/HHA-
U ABYX CUHXPOHHBIX 3aJlaHUH (MeToj ABOMHOTO 3aja-
Hust). KoHIenust KoopJuHaMoHHOH (GYHKIMH JI0Ka3aja
CBOIO 3((PEKTUBHOCTH MPH BBISBICHUU MOBPEKACHUN
MO3ra y HallueHTOB CO CIOKHBIMU ITOBEJCHYECKUMU IPO0-
JeMaMH ¥ TIpU JTUGPEPEHIUAITE CIA0BIX TPOSIBICHUN
Oones3Hu AnblreiiMepa oT 310pOBBIX NOXKWIIBIX MallleH-
ToB. KoMmbloTepHas Bepcus MeToa JBOMHOTO 3aJaHus
YCIIEIIHO MPUMEHSUIACh B MPEABIIYIINX J1a00PaTOPHBIX
UCCIIEIOBAHMSIX, OJTHAKO OHA HE MCIOJIb30Balach B KIIU-
HUYECKOH TpakThke. J{JIst KIIMHUYECKOH MpaKkTHKK Oblia
paspaboTaHa BepcHs METO/A JBOMHOTO 3aJaHUsI — METOJ
«KapaHjama — u — Oymarmy.

L{eap1o TaHHOTO HUCCIIETOBAHMS OBIJIO YCOBEPIIEHCTBO-
BaHWE BEPCUH METO/IA IBOMHOTO 3aJaHUs — METO/1A «Ka-
paHnmama — u — Oymarn». OTHOBpEMEHHO 3a1aveii uc-
cle0BaHUs ObUIO YCTAHOBJICHHE BIHMSHHUS CaMOTO MO
cebe Bo3pacTa, Ha METOAMKY; KPOME TOTO, OIICHKA TECT-
peTecToBOi HAJEXKHOCTH M yCTAaHOBJICHHE HOPM IS
rpy3uHckoi nonynsanuu. Hosast Bepcust metona IBOM-
HOTO 3aJIaHAs — METOJI «KapaHaIra — i — Oymarn» Oblia
anmpobupoBaHa Ha 64-X MOJOIBIX HCIBITYEMBIX U Ha
64-X HCIIBITYEMBIX CPETHET0 BO3pAcTa U MOKMIIBIX. Bblt
pa3paboTaH HOBBIH, MOAU(DHUIIPOBAHHBIN, Ooee mpo-
CTO¥ METON MBOWHOTO 3aJaHUs KapaHjaama u Oymaru
«Tounnucckoe MOTOpHOE 3aaHNE KapaHaama — 1 — Oy-
Marm». JT0 3a/[aHUEe UMEET BBICOKYIO TECT-PETECTOBYIO
HaJIS)KHOCTb M KOPPEIHUPYET C €ro KOMITBIOTEPHOI Bep-
cueil. Bnustaue Bo3pacTta u ypoBHS 00pa3oBaHUs Ha Me-
TOJUKY HE BBISIBIICHO.
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MICROTESLA EXTREMELY LOW FREQUENCY MAGNETIC
FIELDS MAY AMELIORATE HYPERTENSION

Tsutomu Nishimura'?, Kaneo Mohri’, Harue Tada', Junichi Yamada®,
Masahiro Suzumura*, Masanori Fukushima'

'Department of Clinical Trial Design and Management, Translational Research Center, Kyoto University Hospital,
Kyoto, 606-8507, Japan; *Kyoto Magnetics Co., Ltd., Kyoto, 602-0861, Japan; 3Aichi Micro Intelligent Co., Ltd.,
Aichi, 476-8666, Japan; ‘Ichikawa Koumuten Co., Ltd., Gifu, 500-8518, Japan

In many studies it has been found that extremely low fre-
quency magnetic fields (ELFMF) have no effect on hu-
man blood pressure (BP), either systolic blood pressure
(SBP) or diastolic blood pressure (DBP) [1-5]. In con-
trast, in a self-controlled trial of 60 subjects with arterial
hypertension who were each exposed to 10 sessions of a
50-Hz 100-puT MF for 12-15 min, Chiuich and Orekhova
found that the ELFMF induced a significant decrease in
BP [6].

We previously performed a series of experiments to test
the effects of ELFMF on water [7-10], human polymor-
phonuclear leukocytes [11] and fish. Since treatment of
highly purified water with a 1-uT 8/6-Hz ELFMF pro-
duced gradually decreasing electrical resistivity [8] we
subsequently focused on investigating the effects of a
1-uT 8/6-Hz ELFMF. Here, we report the effects of a
1-uT 6/8-Hz MF on BP in humans.

Material and methods. The pT ELFMF device comprised
a pair of coils (L, 3.0 m; H, 1.7 m), which generated a
1-uT 8/6-Hz ELFMF. The distance between the coils was
3 m. We installed the device in the staff common room of
Ichikawa Koumuten Co.. All subjects provided informed
consent, and the study was approved at a meeting of the
directors of Ichikawa Koumuten Co. (note that at that time
the company had no Institutional Review Board). Between
March 2004 and March 2005, employees of Ichikawa Kou-
muten Co. aged 20 to 80 years were recruited for the study.
Subjects were exposed to the u'T ELFMF in at least one
approximately 10-min session per week, with only one
session permitted per day. Subjects were exposed to the
ELFMF over a period of greater than 3 months in order to
investigate the effects of repeated exposure. At each as-
sessment time-point (baseline, 1 month, 2 month, and 3
month after the first ELFMF session), subjects” BP was
measured three times before exposure and three times af-
ter exposure, while the subject was in a sitting position,
on each of two separate days. The three pre-exposure and
three post-exposure measurements on each of the two days
(i.c. a total of 6 measurements) were averaged to arrive at
the pre- and post-exposure BP measurements for that time-
point, respectively. BP was measured automatically using
an ES-P2000A sphygmomanometer (Terumo Corpora-
tion). We classified subjects into three groups, hyperten-
sive, normotensive, and hypotensive, using the average
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of the baseline pre-exposure SBP measurements (hyper-
tensive subjects >140 mmHg; normotensive subjects 100-
140 mmHg; and hypotensive subjects <100 mmHg) in
accordance with World Health Organization/Internation-
al Society of Hypertension guidelines [12].

The primary endpoint was the difference between the base-
line pre-exposure SBP and the 3-month pre-exposure SBP
measurements. The secondary endpoint was the difference
between the baseline pre-exposure DBP and the 3-month
pre-exposure DBP measurements. Data management and
statistical analysis were conducted by Clinical Trial De-
sign and Management, Translational Research Center,
Kyoto University Hospital.

The differences between the pre-exposure baseline and
the pre-exposure 3-month SBP and DBP values were tested
using the paired t-test for each subgroup. The differences
between the baseline, 1-month, 2-month, and 3-month pre-
exposure SBP/DBP values and the corresponding post-
exposure SBP/DBP values were tested using the paired t-
test for each subgroup. A value of 0.05 indicated statisti-
cal significance. Statistical analyses were performed us-
ing SAS ver. 8 (SAS Institute Inc., Cary, NC, USA).

Results and their discussion. Data on the subjects are
shown in Table 1. Between March 2004 and March 2005,
107 employees of Ichikawa Koumuten Co. volunteered
to take part in this study. However, analysis for efficacy
was carried out for data from only the 30 subjects who
were exposed to more than 15 sessions of ELFMF over
more than 3 months. Because we analyzed the difference
between the baseline and 3-month pre-exposure BP meas-
urements, we could not include subjects who were ex-
posed to fewer than 15 sessions of ELFMF. The mean age
of subjects was 46.5 years (range 28-72 years). All sub-
jects were male. The median number of ELFMF sessions
was 31.5 (range 15-78 sessions) over 3 months, and the
median duration of exposure sessions was 10.0 min (range
2.0-120.0 min). We advised subjects to undergo ELFMF
exposure for about 10 min, but some employees of
Ichikawa Koumuten Co. rested in the study room for more
than 10 min, and data were also gathered for these sub-
jects. Table 2 shows the baseline, 1-month, 2-month, and
3-month pre- and post-exposure SBP and DBP values for
all subjects, the hypertensive subgroup, and the normo-
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tensive subgroup. According to a paired t-test, the differ-
ences between the baseline and 3-month pre-exposure SBP
and DBP values were statistically significant for all sub-
jects (p<0.001, p<0.001, respectively). Although the base-
line, 1-month, 2-month, and 3-month post-exposure SBP
values were lower than the corresponding pre-exposure
SBP values (p<0.001; paired t-test), this tendency was not
seen for DBP (p=0.84; paired t-test).

In the hypertensive subgroup (n=12), the average age of
subjects was 53.4 years (range 32-72 years). The median

number of ELFMF sessions was 27.5 (range 16-55 ses-
sions) over 3 months, and the median duration of sessions
was 10.0 min (range 5.0-59.0 min) (Table 1). According
to a paired t-test, the differences between the baseline and
3-month pre-exposure SBP and DBP values were statisti-
cally significant for this group (p<0.001, p=0.021, respec-
tively) (Table 2). Although the baseline, 1-month, 2-month,
and 3-month post-exposure SBP values were lower than
the pre-exposure SBP values in the hypertensive subgroup
(p=0.046; paired t-test), this tendency was not seen for
DBP (p=0.72; paired t-test).

Table 1. Subject characteristics

. Hypertensive Normotensive P value
All subjects le:bgroup subgroup (t-test)
Number of subjects 30 12 18
Sex
Male 30 100% 12 100% 18 100%
Female 0 0% 0 0% 0 0%
Age (years)
Mean 46.5 53.4 41.8 0.01
Range 28-72 32-72 28-70
<30 1 3.3% 0 0.0% 1 5.6%
30s 10 33.3% 2 16.7% 8 44.4%
40s 10 33.3% 4 33.3% 6 33.3%
50s 3 10.0% 2 16.7% 1 5.6%
60s 3 10.0% 2 16.7% 1 5.6%
>70 3 10.0% 2 16.7% 1 5.6%
Number of ELFMF sessions
Median 31.5 27.5 35.5 0.31
Range 15-78 16-55 15-78
<25 11 36.7% 6 50.0% 5 27.8%
26-50 13 43.3% 4 33.3% 9 50.0%
51-75 5 16.7% 2 16.7% 3 16.7%
>76 1 3.3% 0 0.0% 1 5.6%
Duration of session (min/day)
Median 10.0 10.0 9.0
Mean 10.6 1.7 10.0 <0.001
Range 2-120 5-59 2-120

Table 2. Baseline, 1-month, 2-month, and 3-month pre- and post-exposure SBP and DBP values
for all subjects, the hypertensive subgroup, and the normotensive subgroup (data are mean + SD)

Baseline | 1 month | 2 month | 3 month | pvalue
All subjects n=30
Pre-SBP 136.7+13.2 129.5+12.0 128.0£10.7 123.8+11.2 <0.001
Post-SBP 132.1£12.9 126.8+10.8 124.6£12.1 121.949.9
Pre-DBP 79.0+12.4 74.2+9.2 73.9+12.4 70.6+9.0 <0.001
Post-DBP 78.5+10.3 75.349.5 72.1£10.8 72.7+7.6
Hypertensive subgroup n=12
Pre-SBP 149.547.3 137.5+12.7 135.0+8.9 129.6+11.1 <0.001
Post-SBP 142.9+10.6 135.649.0 133.1+10.8 128.948.1
Pre-DBP 84.7+13.6 79.5+7.5 81.6+7.8 75.0+6.3 0.021
Post-DBP 85.3+9.7 80.8+8.3 78.5+6.5 75.9+6.3
Normotensive subgroup n=18
Pre-SBP 128.1+8.2 124.1+8.0 123.449.3 120.54£10.1 0.013
Post-SBP 124.948.7 120.9+7.3 118.949 .4 117.84+8.6
Pre-DBP 75.3+10.2 70.6+8.6 68.7+12.4 68.0+9.4 0.001
Post-DBP 74.0+8.2 71.7+8.6 67.7£11.0 70.8+7.8
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In the normotensive subgroup (n=18), the average age was
41.8 years (range 28-70 years). The median number of
ELFMF sessions was 35.5 (range 15-78 sessions) over 3
months, and the median duration of sessions was 9.0 min
(range 2.0-120.0 min) (Table 1). According to a paired t-
test, the differences between the baseline and 3-month pre-
exposure SBP and DBP values were statistically signifi-
cant for this group (p=0.013, p=0.001, respectively) (Ta-
ble 2). Although the baseline, 1-month, 2-month, and 3-
month post-exposure SBP values were lower than the pre-
exposure values in the normotensive subgroup (p<0.001;
paired t-test), this tendency was not seen for DBP (p=0.51;
paired t-test).

There were no hypotensive subjects identified in this study.

The effects of ELFMF on BP are controversial, and in
this study we examined the effects of a pT ELFMF on BP
in human subjects. In this study the number of ELFMF
sessions varied for each subject, and there was no control
group of hypertensive subjects who were exposed to a
sham ELFMF. Regarding regression to the mean, for each
assessment point we measured pre-exposure BP three
times on each of two days, then averaged the six meas-
urements. Therefore, the probability of regression to the
mean was low.

For all 30 subjects the average post-exposure SBP tend-
ed to be lower than the pre-exposure SBP. A paired t-test
revealed that the differences between the baseline and
3-month pre-exposure SBP and DBP values were statis-
tically significant in the hypertensive and normotensive
subgroups. The SBP and DBP of the hypertensive sub-
group decreased more than that of the normotensive sub-
group. These results suggest that T ELFMF may have
a hypotensive effect on subjects, particularly hyperten-
sive subjects.

The results of the present study correspond with those
of a study by Chiuich and Orekhova [6]. In that study,
arterial hypertensive subjects were treated with 10 ses-
sions of a 50-Hz 30-mT ELFMEF, each of 12-15 min-
utes’ duration, applied to either the forehead or neck[6].
In the forehead group, pre- and post-treatment SBP were
169.7 and 137.1 mmHg, respectively [6]. In the neck
group, pre- and post-treatment SBP were 167.8 and
137.7 mmHg, respectively [6]. In the forehead group,
pre- and post-treatment peripheral vascular resistance
were 970.4 and 1340.0 dyn'sec' cm™, respectively [6].
In the neck group, pre- and post-treatment peripheral
vascular resistance were 1083.4 and 1335.0 dyn'sec' cm?,
respectively [6]. These increases in peripheral vascu-
lar resistance ameliorated hypertension [6]. The differ-
ences between the results of Chiuich and Orekhova and
other studies (in which it was found that ELFMF had
no effect on BP [1-5] may have been caused by the dif-
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ferent durations of exposure, and differences between
subjects: in Chiuich and Orekhova’s study the subjects
were subjected to 10 sessions of ELFMF [6], whereas
in other studies, subjects were subjected to only one or
two sessions of ELFMF [1-3,5]. In addition, in Chiuich
and Orekhova’s study, subjects were hypertensive,
whereas in the other studies, the subjects were normal
[1-5]. In our study, both normal and hypertensive sub-
jects were involved, and subjects were subjected to
more than 15 sessions of ELFMF. The BP of the hyper-
tensive subjects decreased more than that of the nor-
mal subjects. Repeated treatments and the status of the
subjects thus seem to be important in eliciting an effect
of ELFMF on BP.

The precise mechanism by which a 6/8-Hz 1-uT ELFMF
might ameliorate hypertension is unknown. Studies have
shown that static magnetic fields (SMF) of up to 8 T
produce no changes in major vital signs in humans [13-
17]. However, in animal studies, SMF have been found
to affect BP regulation [18-27]. SMF induced a signifi-
cant increase in plasma NO_levels in nicardipine-treat-
ed rats exposed to SMF relative to unexposed nica-
rdipine-treated rats [19]. It is possible that ELFMF, as
well as SMF, may act to increase plasma NO_levels and
thus exert a hypotensive effect. An opposing theory in-
volves an increase in peripheral vascular resistance,
which is supported by the findings of Chiuich and
Orekhova as described above.

The results of the present study correspond with those of
Chiuich and Orekhova in that we found that ELFMF acts
to ameliorate hypertension, regardless of the differences
in magnetic flux density. One hypothesis explaining this
is that humans may be especially sensitive to 0.001-10-Hz
ELFMEF, given that the frequencies of naturally-occurring
geomagnetic storms are 0.001-10 Hz [28]. Thus, 0.001-
10-Hz ELFMF may act catalytically to influence humans
physiologically, even when low magnetic flux densities
are used.

Although there was no control group of hypertensive
subjects who were exposed to a sham ELFMF, this re-
sult warrants a controlled clinical trial to determine
whether uT ELFMF has a hypotensive effect on hyper-
tensive subjects.
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SUMMARY

MICROTESLA EXTREMELY LOW FREQUENCY MAGNETIC
FIELDS MAY AMELIORATE HYPERTENSION

Tsutomu Nishimura'?, Kaneo Mohri®, Harue Tada', Junichi Yamada®,
Masahiro Suzumura®, Masanori Fukushima'

'Department of Clinical Trial Design and Management, Translational Research Center, Kyoto University Hospital,
Kyoto, 606-8507, Japan, *Kyoto Magnetics Co., Ltd., Kyoto, 602-0861, Japan; *Aichi Micro Intelligent Co., Ltd.,
Aichi, 476-8666, Japan; ‘Ichikawa Koumuten Co., Ltd., Gifu, 500-8518, Japan

We studied the effects of a micro-Tesla extremely low
frequency magnetic field (WT ELFMF) on blood pres-
sure. A 1-uT magnetic field was generated by Helmholtz
coils (L, 3.0 m; H, 1.7 m) with 8/6-Hz alternating cur-
rent. This study was carried out between March 2004
and March 2005, and data from a total of 30 volunteers
were analyzed. The subjects’ blood pressure was meas-
ured before and after exposure, at baseline, and 1, 2 and
3 months after the first ELFMF session. The mean age
of the subjects was 46.5 years (range, 28-72 years). The
median number of ELFMF sessions was 31.5, and the
median duration of each session was 10.0 min (range,

2.0-120.0 min). In the hypertensive and normotensive
subgroups, the difference between the baseline and 3-
month pre-exposure systolic blood pressure (SBP) meas-
urements was statistically significant (p<0.001, p=0.013,
respectively; paired t-test). The SBP of the hypertensive
subgroup decreased more than that of the normotensive
subgroup. These data suggest that the pyT ELFMF may
have a hypotensive effect on subjects, particularly hy-
pertensive subjects.

Key words: Hypertension: Clinical trials; ELF; blood
pressure.

PE3IOME

MHUKPOTECJIA MATHAUTHOT'O MOJISI KPAMHE HU3KOM YACTOTHI
MHOJOKHUTEJIBHO BJIUAET HA APTEPUAJIBHOE JTABJIEHUE

Teyromy Humumypa'?, Kaneo Mopw®, Xapye Tana', FOuuun SImana’,
Macaxupo Cynzymypa‘, Macanopu ®@ykyurnma'

'Hayuno-ucciredosamensckuti yeHmp nepesooa 20Cnumais npu yHusepcumeme Kuomo,
Omoen knunuyecko2o ucnvimanusi u ynpaeienusi, Kuomo, 606-8507, Anonus;
[peonpusimue ¢ oepanudennol omeememeennocmolo, Kuomo Maenemusma, Kuomo , 602-0861, Anonusi;
lpeonpusimue ¢ oepanuuennoil omeememeennocmoio, Atiuu Muxpo Humennuoxcenm, Aituu, 476-8666, SAnonus;
TIpeonpusimue ¢ oepanuuennoi omeemcemeennocmoio, Huuxasa Koymymen, Lughy, 500-8518, Anonus

Hawmu uccienoBano BiausiHuE MUKpO-Teciaa MarHuTHOTO
nosist KpaiiHe Hu3Koit yactorsl (LT ELFMF) Ha kpoBsinoe
nasneHue. MarautHoe nosne cusnoit 1-pT renepupupona-
nu konbiiamu [enpmrombia (L, 3.0 m; H, 1.7 m) ¢ 8/6-Hz
TepeMEHHBIM TOKOM. /laHHO€ HCClieJOBaHNE TPOBOUIIOCH
¢ mapta 2004 no mapt 2005. beutn npoaHanu3UpPOBAHbL
JIaHHBIE, TIOJTyYSHHBIE ITpH ncciienoBanuu 30 100pOBOIIb-
ueB. JlaBiieHue KPOBH M3MEPSUIOCH IEpe]] MarHUTHBIM
BO3/ICHiCTBHEM, U TIOCIIE BO3JEHCTBUS: Ha 0a30BOM JIN-
Huu, uepes 1, 2 u 3 mecsua nocne nepsoit ELFMF cec-
cun. CpenHuil BO3pacT UCHIBITYEMBIX COCTaBIN 46.5 et
(B mpenenax 28-72 net). Cpenuee uncino ELFMF ceccuit
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coctapysuio 31.5. Cpenusis NpoIoKUTENBHOCTD KaXKI0M
ceccun coctapisiia 10.0 muH (B npenenax, 2.0-120.0 mun).
B HOpMOTEH3UBHOI1 M THIIEPTEH3UBHOW MOATPYIINAX, pa3-
JMYMs oKaszarelei cucronnueckoro aasienus (CL) mex-
Jty 6a30BOii TMHUEH U 3-MECSYHBIM  TTPEABAPUTEILHBIM
HKCMOHMPOBAHUEM OBUIM CTaTUCTHYECKH JTOCTOBEPHBI
(p<0.001, p=0.013, cOOTBETCTBEHHO; CIAaPEHHBIN t-test).
Cucronuueckoe J1aBieHHE B TUIIEPTEH3WBHOW MOJTPYII-
e MOHMXKAJIOCh B OOJIBIICH CTETNeHU, YeM B HOPMOTEH-
3uBHOHM noarpymnie. [TomyueHHbIe NaHHBIE TO3BOJSIOT
npeanonoxuTh, uto u'T ELFMF oka3bIBarOT FUIIOTEH3HUB-
HBIH 9 (HeKT Ha THIIEPTOHNKOB.
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OLEHKA DO@PEKTUBHOCTHU NPEITAPATOB TOITIOJISA POPULUS NIGRA
BJIEYHEHUU DKCIHEPUMEHTAJIBHOI'O TAPOJOHTUTA

Kunuanu H.B., Kyuyxunze xx. K., Unuya 3./:k., Kunnanu B.A., JatynamBuiau U.B.

Tounucckuii 20cyoapcmeeHHblll MEOUYUHCKUL YHUBEPCUTNem

OnHa U3 caMbIX PaclpOCTPAHCHHBIX OOJIE3HEH ueoBe-
YEeCTBA — MAPOJIOHTHT IO CEH JICHb OCTACTCS B IICHTPE BHU-
MaHHUs UCCIIeI0BaTeIeH-cTOMATONIOTOB [3,4,6,8], uTo 00yc-
JIOBJICHO BEChMa YaCTON XpOHH3AIMEH U PEIUINBAMU 3a-
0oJIeBaHUs, TSHKEIIBIM MMOPAXKCHUEM 3y00-IECEHHOTO arl-
napara, HapyIICHUEM >KEBaHUsI, 3CTCTUYCCKUM JTUCKOM-
(hopTOM M NUKTYyeT HEOOXOMUMOCTh M3BICKAHUS HOBBIX
MPUPOIHBIX PACTUTEIBHBIX CPEACTB JIJIS €r0 MaTOTCHETH-
YECKOro JicUcHHs. Pe3ynpTaThl MPOBEACHHBIX 3a MOCHC-
JIHEee JecATUIIeTHE uccleaoBanuii [2,6,7,15] ykas3biBaror,
YTO BEIICCTBA 3TH JOJDKHBI 001a1aTh aHTUMUAKPOOHBIM,
MPOTHBOBOCIAIUTEIILHBIM, AaHTHOKCUIAHTHBIM JICHCTBHU-
eM. [To HaIUM JaHHBIM, BIIIEHA3BAaHHBIMUA CBOMCTBAMH,
0 BCEH BEPOSITHOCTH, O0OJIAZIAI0T COCTUHCHUS, COIePIKa-
HIMECs B JINCTBCHHBIX MOYKAX TOMOJS IPY3UHCKOH (io-
pet - Populus Nigra. Anpo0Oaruio NOJyYCHHBIX W3 HUX
MpEenaparoB, €CTECTBEHHO, CICIYET IPOBECTH B IKCIICPHU-
MEHTE.

Hcxons u3 BBINICHU3JIOKCHHOI'O, CJIbI0 JaHHOI'O0 HCCJIIC-
JOBaHUsA sBHJIaCh OILICHKaA 3(1)(1)CKTI/IBHOCTI/I npernaparon
JIMCTBCHHBIX ITOYCK Populus Nigra IMpU SKCICPUMECHTAJIb-
HOM MapOJAOHTHUTE.

Marepuaj 1 MeTOABI. DKCIIEPUMEHTAIBHBIN 11apoJI0H-
TUT BOCHPOM3BOJIWIN Y 38-1 TIOJIOBO3PEIBIX KPBIC METO-
oM Bonoxxnna B.W. u Bunorpanosoii C.B. Hanoxenuem
JIMTaTypbl BOKPYT IIEHKH 3y0a MocIie paccioeH s TKaHeH.
VY 20-u n3 Hux nedenne npenaparamu Populus Nigra ne
MPOBOAMIOCK; 18 KPBIC TaKOMY JICYEHHUIO TTO/IBEPIIHCH
MOCJIE TIOSIBJICHUS] JOCTOBEPHBIX IPU3HAKOB MapOJOHTH-
Ta, 15 KPBIC CIYKUIIN KOHTPOJIEM.

Jleuenue skcrpakToM 1 Masbto Populus Nigra HaunHanm
crycrs 1,5 mecsina mociie HaJoKeHust Turarypbl. s uzy-
YeHust AeKTpoHHO-TapaMaruuTHeIX (DI1P) nentpos ae-
CeH, ee TKaHb MOMEIAIN B TpyOoukHu JutnHOW 20 MM H
3aMOpaKHBAITH 10 TEMIIEPATYphl KUAKOro a3oTa (-196°C).
Cnextpsr DIIP TkaHM eceH KPBIC PErHCTPUPOBAIN Ha
panuocrextpomerpe PO 1307, cHabkeHHOM KOMIIBIOTEP-
HOW CHCTEMOW HAaKOIUICHHUSI CUTHAJIOB. MBI CTPEMHIIUCH
orpenenuTh Take DIIP-criekTphl anbBeoSIpHON TKaHH
HKHeH yentoctu. OnHako, DI1P-curnanel 3Toil TKaHU HEe
BBISIBJSUTHCH, TIO BCEH BEPOSTHOCTH, IO MIPUYMHE HU3KO-
IO YPOBHS OKUCJIUTEILHOTO METab0IM3Ma B KOCTHOH TKa-
HH, KOTOPBI HEJJOCTAaTOYEH JIJIsl TPOM3BOICTBA ITapamar-
HUTHBIX IEHTPOB B KOHIIEHTPALIUH B MpEJeiax 4yBCTBHU-
TEJILHOCTH PaJMOCIIEKTPOMETA.

© GMN

I[J'DI JICUCHUA DOKCIICPUMECHTAJIbHOI'O ITapOAOHTUTA TPUME-
HAJIW Ma3b U OKCTPAKT JIMCTBCHHBIX IMMOYECK TOIIOJIA Populus
Nigra - JACCHBbI 3KCIICPUMCHTAJIBHBIX XKUBOTHBIX CMa3bl-
BaJiIn Ma3bl0o, DKCTPAKT KE Z[O6aBJ'DIJ'II/I K IMUThEBOM BOJIC.
JZ[eTanLHoe OIMMCAaHUE MpcnapaToB NPUBOAUTCA HUKC.

IIpenapamol uz aucmeennvix novex monois Populus
Nigra - masv u skempaxm. B Hacrosiniee BpeMs BecbMa
aKTyaJbHBIM SIBISETCS CO3/1aHUE HOBBIX JIEKAPCTBEHHBIX
Je4eOHBIX MPenaparoB pacTUTEIBLHOTO MPOUCXOKACHUS
U MX NpUMEHEeHUe B MeaunuHe. B aToMm ruiane ocoboe
BHUMAaHME MPHUBJIEKAIOT BECbMa PACIPOCTPAHEHHEIE B
pacTuTeNnbHOM MUpe (EHOIOBBIE COCTMHEHHS, K HUM TIPH-
HaJuIeXkKaT (JIaBOHOW/BI, TyOUIbHBIC BEIIECTBA, OKCHUKY-
MapuUHBI U JIP., XapaKTePU3YIOLUECS IUPOKUM CIIEKTPOM
Ouonormyeckoro JercTBrsi. CaMbIM 3HAYHMMBIM M3 HUX JIJIS
MenuuuHbl siisercst Populus Nigra, ¢ npeBHUX BpeMeH
YCTELIHO MPUMEHsIEMBIN B HapoaHON MeauiuHe. Jlexap-
CTBEHHBIE CPEJICTBA, TIOJyUYEHHBIE U3 ATOTO PACTeHHUs, 00-
Jalal0T aHTUMHUKPOOHBIM, TIPOTHBOBOCHAINTEIBHBIM U
AHTHOKCUIAHTHBIM JeiicTBueM. Ecnu ydecTs, 9TO mapo-
JIOHTUT SIBIISICTCSI BOCMAJIEHHEM TKaHEel MapoJiOHTa, MPo-
BOLIMPYEeMBbIM MUKpoOamu [3-5 u ap.] Ha oHe cHMKEH-
HOTro MecTHOro ummynurera [9,11-14] u ycunenus mne-
POKCUIAIIMOHHBIX MPOIECCOB [2,7], TOTUYHO JAOMYCTHUTh,
yto npenaparsl Populus Nigra 1omKHBI ObITh 3P PEKTHB-
HBIMU CPEACTBAMH IS JedeHUs napopoHTuta. Iloatomy
Halel 3aja4eil SBUIIOCH MPH y4acTuH (PpaHIy3CKUX yue-
HbIX [10] co3manue u ampoOarus mpenapaToB JIUCTBCH-
HBIX 1To4yek Populus Nigra juist sedeHust skcriepuMeHTalb-
HOTO MapOJOHTUTA Y KPBIC.

[pennoxena neueOHast Ma3b, KOTOPas COJAEPIKUT MOHOTJIH-
UEMUTUCTHIIIST, Tap(PIOMEPHOES MACIIO M CITUPTOBBIH JK-
CTPaKT JHUCTBCHHBIX mouek Populus Nigra B Hmxkenpuse-
JICHHOM COOTHOIIIEHUHU WHTPEAUEHTOB: MOHOIIUIIEMU/I-
muctinsIT - 20-22, mapdromeproe macio - 70-77, criup-
TOBOM AKCTPAKT TUCTBEHHBIX Mouek Populus Nigra - 1-10.
W36panHOE COOTHOLIEHHE MHTPEANEHTOB B JICYEOHON Ma3u
obecrieynBaeT KenaeMble ONTHMAIIbHBIC JIeYeOHbIE CBOM-
CTBa Ma3H, yCHIMBarouye 3pQeKT ee AeHCTBUS NIPH Jieue-
HUY MApOJIOHTUTA. PaCTUTEIBHBIM CHIPHEM UCTIONIB30BAHbBI
nuctBeHHbIe ouku Populus Nigra, conmepxamue ¢raBo-
Houbl, BUTaMuH C, KapOTHH, TOKO(EpOI1, IHKO3U/IbI -
canuiyH ¥ nomynuH [10]. [IpensapurensHble ucciaenoBa-
HUS TIOKa3alii, YTO TPEATIOKEHHAs Ma3b XapaKTepu3yeTcs
MPOTUBOBOCIATUTEIBHBIM, AaHTUMUKPOOHBIM U aHTHOKCH-
JIAHTHBIM JeHCTBHEM. AHAJIOTUYHBIM JIeYeOHOM Ma3u Jeii-
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CTBHEM 00J1aJ]acT M3TOTOBJICHHBIA U3 JMCTBEHHBIX MMOYCK
Populus Nigra skcTpakT, UMEIOIIN TaKoU ke dIPPEKT eii-
CTBHSL. YKa3aHHBIC Tpenaparhl (Ma3b U SKCTPAKT) OTIINYA-
FOTCSI KaK CITI0COOOM H3TOTOBJICHUS, TaK M IPUMCHCHHUSL.

Pe3ysnbTarsl 1 uxX o6cy:kaenune. B tadnuie npeacrasie-
HBI naHHble 00 DIIP-ciekTpe JeceH 3M0pOBBIX KpBIC, a
TaK)Ke KpPbIC ¢ IKCIIEPUMEHTAIBHBIM apOJOHTUTOM He-
neueHHbIX (20) ¥ JEYSHHBIX Ma3bl0 U HKCTPAKTOM U3 TO-
yek Populus Nigra (18). I3 npuBeneHHBIX B Ta0IMIIE AaH-
HBIX CJIEJIYET, UTO MPH SKCIEPUMEHTAIbHOM NMapOAOHTH-
Te 0e3 JIeYeHuns!, B TKAHU JIECEH HHTEHCHBHOCTh CBOOO/I-
HopaaukansHoro OIIP-curnana ysenuuuBaercs Ha 24%
0T HOPMaJIbHOTO YPOBHS, MOYIIUPHUHA KE €r0 yMEHbIIIa-
ercs Ha 11% mo cpaBHEHHUIO ¢ KOHTpOsIEeM. FIHTEeHCHBHOCTh
OIIP-curnana FeS-nentpoB yBenuuuBaercs Ha 31%,
Mn?*-conmeprkalix KOMIUIEKCOB - Ha 21% 1Mo cpaBHEHHIO
¢ koHTpojaeM. Hapsay ¢ 3TuM, B TKaHHU JIeCEH MOSIBIAETCS
OTCYTCTBYIOIIUH B IECHAX 3A0POBBIX )KUBOTHBIX JOBOJIb-
HO uHTeHCcHuBHbIH DIIP-curnan Fe?* u curnanst FeSNO u

MEJULIUHCKHE HOBOCTH I'PY3HH
LSISHON3ILML LSIIRNGO6™ 5OSLRI60)

Mo**mamnoit amruntya, Ha 40% ymenbinaercst DTIP-cur-
Has cBoOoHOTro *enesa (Fe?), curHanbl HUTPO3UIBHBIX
KoMILIeKcoB HeremoBoro xese3a (FeSNO) u cnabwrit DI1P
curaan Mo**; curaan TP MOHOHHTPO3UITBHBIX KOMITICK-
coB kene3a ymMeHbmaercs Ha 40%, 4To yka3blBaeT Ha
yMeHbllIeHHe cofepxanus cBobogHoro NO B TkaHM je-
ceH. B nenom, DIIP-criekTp KpbIC ¢ HEIEUEHHBIM Mapo-
JIOHTUTOM cx0x ¢ DIIP-criekTpoM YenoBeka ¢ mapojioH-
TUTOM CPEAHEH TSIKECTH U TSDKEIIONH (OPMBI.

Jleuenue sxcieprMEHTaIbHOIO MAPOAOHTHUTA IIpenapara-
mu Populus Nigra croco0cTBOBaJIO BOCCTaAHOBJICHHIO
napameTpoB DIIP curnaios geceH KpbIC 10 KOHTPOIBHO-
ro ypoBHs - ucue3anu DIIP curnanst Fe** u Mo, unren-
cuHocTh DIIP curnana Mn?*-copepaniux KOMILJIEKCOB
XOTS ¥ IPHOJIMIKAIACh K HOPME, OJTHAKO OCTaBaJIach JA0C-
TaTOYHO BBICOKOM, UYTO yKa3bIBaeT Ha BECbMa BBICOKYIO
WHTEHCUBHOCTH TIPOLIECCOB CBOOOJHOPAIUKAIBHOTO
OKHCJICHUS U CO3/IaeT OMAaCHOCTh BOBHUKHOBEHHS HOBOM
BOJIHBI BOCTIJICHUS B TKaHU JIECEH.

Tabnuya. DnekmponHo-napamacHummble CUSHAIbLL Oecet KpbiC 6 HOpMe,
npu 9KCNepuUMeHmalbHoM napooonmume 6e3 nedenus u nocie aedenus npenapamamu Populus Nigra

Kpbichl ¢ Kpsicsl nocie
KonTposibHbBIE HeJIeYeHHBIM JIeYeHns
JKHBOTHBIEe n=15 NAPOAOHTHTOM NApOJOHTHTA
n=20 n=18
CBoOoHOpaauKanbHbie curHaibsl g=2,00 30,4x0.9 38,6£0.8 26,8+1,0
AH 13,0+0,5 10,2+0,6 12,1+0,5
FeS-conepxamue 6enku g=1,94 20,0+1,7 29,2+1,8 23,2+1,8
Fe” g=2,25 - 32,043,5 -
FeS-NO g=2,03 - 8,2+0,9 -
Mn%-co;:[epx(anme KOMITIeKCH g=2,14 5,5+0,7 18,0+1,6 8,3+1,2
Mo *“conepsanue kommaekcs g=1,97 - 8,4+1,1 -
MOHOHUTPO3UIIBLHBIE KOMITICKCHI Jxene3a g=2,01 47+1,8 28,2+1,6 42,2+1,5

AHanu3 noay4yeHHbIX HAMU PE3YIbTATOB [TOKa3aJ, YTO MPU
SKCIIEPUMEHTAILHOM TMapOJIOHTUTE HapyIIaeTcsl TpaHC-
mopT 3ekTpoHOB Ha HA JTH yOUXUHOHOKCHPETYKTa3HOM
YYacTKE, YTO MPOSIBISCTCS B YBEIIMYCHHUH JTOJH YOHUCCMH-
XUHOHOB B CBOOOJIHOPAIUKATIBHOM CHrHaC (yMEHBIIIC-
HueM ero nonymupunsl [IH) 1 yBenmuueHneM curHana sxe-
ne3ocepHbIX eHTpoB NAJIH aeruaporeHassl.

[Ipu HapylIeHUH TPAHCIIOPTA JIEKTPOHOB B MUTOXOH]I-
pUax yrHeTaeTcs OKUCIUTENbHOE (ochoiupoBaHUE U
CHHTE3 MAKPOIPIHUECKUX COCTUHEHUH, YTO CIIOCOOCTBYET
WHTEHCH(DUKAIIMN THIIOKCAHTHHOKCHUIA3HOTO MY TH U YCH-
JIEHHOH TpaHc()OpMaIiK KCAHTUHIETUAPOreHa3bl B KCaH-
THHOKCH/Ia3y ¥ MPOSIBISICTCS B MOSIBJICHUHU curHaia DI1P
Mo**-conmeprkaliieif KCAaHTHHOKCHUAA3bl B CIICKTPE JIECEH,
KOTOpast HapsaAy ¢ CEMHUYOUXHUHOHOM, SIBJISIETCSI TeHEpa-
TOPOM CYIEPOKCHAAHUOHPATUKAIOB. VHTeHCUpUKAIUs
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o0Opa3oBaHMs CBOOOJHOPAJIUKAIBHBIX (POPM KHUCIIOpOIa
COMPOBOXK/IACTCS MOBPEKACHIEM MEMOPAHHBIX CTPYKTYP
KJIETOK, Ha YTO yKa3bIBaeT pe3koe yBeaudenue DI1P-cur-
Hama Mn*"-cofeprkanux KOMIUIEKCOB U CHTHaIa cBOOOI-
Horo Fe?", koTopsle camu 10 cede SBISITCS MPOMOTOpPa-
MH MEPOKCHIATUBHBIX MPOIECCOB. YBEIHYCHUE HHTCH-
CHBHOCTH cuTHama Mn*"-copepalinux KOMITIEKCOB yKa-
3bIBACT TAK)KEC HA MHAKTHBAIMIO MHUTOXOHIPHAIBHOM Cy-
MEPOKCHTUCMYTa3bl, 4TO 00YCIaBIMBACT CHIDKCHHUE aH-
TUOKCHUJIAHTHOW 3al[UThl TKaHeH W MHTEHCH(DHUKAIIUU
OKHCIUTENBHOTO cTpecca. OKUCIUTENbHBIN CTpece Mo-
cpenctBoM siepHoro (hakropa NF-kB BosneiicTByer Ha
skcrpeccuto TNF-o u IL-16eta [14], yem co3naer ycio-
BUSL JUIs JAJIbHEHIIEro ycyTyOieH s 3a001eBaHus IeCeH.

CymecTBeHHOE yBennueHue curnanoB OIIP monoHuTpo-
3WJIBHBIX KOMIIJIEKCOB €Jle3a B TKAHU JCCEH YKa3blBacT
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Ha CHIDKEHUE cozepxkanus cBodoxsoro NO u, cooTBer-
CTBEHHO, YMEHBILICHHE MECTHOTO MMMYHHUTETA U aHTH-
MHUKPOOHOI pE3UCTEHTHOCTH, pEreHepalIOHHOM CrI0c00-
HOCTH TKaHH, YTO TaK)Ke UI'PAET BECbMa CYIIECTBEHHYIO
poJib B yCyryOJIeHUM BOCHAIMTEIBLHOTO MIPOLECcca U HC-
TOIICHUH TKAaHH JICCCH.

[IpuMeHeHHe npenaparoB JUCTBEHHBIX MOYEK TOMOJIS
Populus nigra HoOpManM3yeT MUTOXOH/IpUAJIEHOE JIbIXaHUE,
CHIKAET MPOSIBJICHNE IPU3HAKOB BOCTIAJICHHUS, PE3KO YITyd-
HI1aeT mokasarenu napamerpoB OIIP TkaHu neceH, oHaKo
HOJTHOM €r0 HOpMaJTH3aliH He IPOMCXOAUT - OCTAETCsI omac-
HOCTb HapacTaHUs IEPOKCHIAINH (UTO, BOOOLIIE, XapaKTep-
HO JUTs TapofoHTuTa). HecMoTpst Ha 3TO, OY4EBUIHO, YTO
MOII[HbIE aHTHOKCHJIAHTHBIE U MPOTUBOBOCHAINUTEIBHBIC
cBoiicTBa mpenaparo Tonons Populus nigra mo3BomisioT
PEKOMEH/IOBATh MX Kak 3(QEKTHBHBIC peaOMINTAIIMOHHBIC
JieueOHbIe CPE/ICTBA TMHIMBUTA U MTAPOJIOHTHUTA.
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SUMMARY

APPLICATION OF POPULUS NIGRA PREPARATIONS AT EXPERIMENTAL PARODONTITIS

Kipiani N., Kuchukhidze J., Chichua Z., Kipiani V., Datunashvili I.

Tbilisi State Medical University, Georgia

Severe oxidative stress, developed under experimental per-
iodontitis is accompanied by disturbances in mitochondri-
al respiration in tissue cells of gingiva, membrane damage
and release of Fe* and Mn?* ,leading to the worsening of
inflammation process and gingival tissue necrosis.

Reduction of free nitric oxide in gingival tissue appeared
to be characteristic for experimental parodontitis: decreas-
es local immunity, antimicrobial resistance, and tissue re-
generation, disturbs blood supply and tissue trophism,
which forwards important role in deepening of inflamma-
tion process and wasting of gingival tissue.

© GMN

Application of preparations derived from black poplar
(Populus Nigra) gemma standardizes mitochondrial res-
piration, reduces presentation of inflammation, and con-
siderably improves EPR-spectrum of gingival tissue.
Though the complete normalization is not achieved - haz-
ard of peroxidation still remains, the applied preparations,
due to their strong anti- oxidative and anti-inflammatory
activities is as an effective and rehabilitative means to tack-
le gingivitis and peiodontitis.

Key words: parodontitis, treatment of parodontitis, black
poplar (Populus Nigra) gemma.
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PE3IOME

OIEHKA D®PEKTUBHOCTU ITPEITAPATOB TO-
IOJISA POPULUS NIGRA BJIEYEHHUU DOKCITIEPHU-
MEHTAJIBHOT'O ITAPOJIOHTUTA

Kunuanu H.B., Kyuyxunze /Ix.K., Unuya 3./1:x., Ku-
nuanu B.A., Jarynamsuin U.B.

Tounucckuii 20cyoapcmeenbiil MEOUYUHCKULL YHUBEPCUMem

TshKeIbli OKCUIAIMOHHBIHN CTpecc, pa3BUBAIOIIUIACS TPH
9KCIICPUMCHTAIBHOM TaPOJOHTUTE KPBIC, COMPOBOXKIA-
eTCsI HAPYIICHUEM MUTOXOHIPHATBHOTO JIBIXaHHS B KJICT-
Kax TKaHH JICCCH, MOBPEKICHUEM MX MeMOpaH, BBICBO-
OOKIeHHEM MOIIHBIX TPOMOTOPOB MEpoKcuaaluu - Fe?*
u Mn*, 4TO MPUBOAUT K MPOTPECCUPOBAHUIO BOCIAIE-
HMS ¥ THOENIN TKaHeH JeceH.

MEJULIUHCKHE HOBOCTH I'PY3HH
LSISHON3ILML LSIIRNGO6™ 5OSLRI60)

YMeHbIIeHHEe CBOOOTHOTO HUTPOOKCHIA B TKaHH JIECEH,
XapaKkTepHoe ISl HKCIEPUMEHTAIBHOTO MapOJOHTHUTA,
CHIDKAeT MECTHBIH IMMYHHUTET, aHTUMHKPOOHYIO pe3uc-
TEHTHOCTb, PETEHEPALINIO TKaHU, HapyIIaeT KPOBOCHA0-
JKeHUE ¥ TPO(PUKY TKAHH, YTO TAKXKe CIIOCOOCTBYET YCy-
ryOJICHHIO BOCTIAJIUTENILHOTO MPOIecca M MCTOLICHHUIO
TKaHU JIECEH.

HpI/IMeHeHI/Ie npenaparoB JUCTBCHHBIX IMOYECK TOIOJIA
P opulus nigra HOPMAJIU3YyET MUTOXOHAPHAJIBHOC IbIXaHUC,
CHUWIKACT MPOABJICHUA BOCTIAJICHUS, PE3KO YIydllacT OI1P-
CIHCKTP TKaHU ACCCH, OJHAKO ITOJIHOU HOpMaJIM3alunu HC
MPOUCXOOUT - OCTACTCA OIMACHOCTb HapaCTaHUs IMCPOK-
CHOaluu. HeCMOTpH Ha 3TO, OUYCBUIHO, YTO NPCATIOKCH-
HbIC HAaMU MPErapaThbl, BBUAY UX MOIIHOTO aTUOKCUAAHT-
HOT'0O U ITPOTUBOBOCHATIUTCIIBHOTO HeﬁCTBHH, MOTYyT OBITH
PCKOMCHIOBAHbI KaK 3(1)(1)6KTI/IBHLI€ peaGI/IHI/ITaHI/IOHHLIe
JIe4eOHbIC CpCACTBa THHI'UBUTA U MAPOAOHTHUTA.

MOJVIEKYJISAPHBIE MEXAHNU3MbI AITIOIITO3A

Tonypunze M.JI., Kunuanu B.A., [TapauamBuian H.C., Kunuanu H.B., Ilerpuamsuian T.I.

Tounucckuii 2ocyoapcmeennviti MeOUYUHCKULL YHUBEPCUmemn

@eHOMEH anonTo3a BXOAUT B KPYI Ba)KHEHIHX MPO-
6seM OMOJOTHH W MEIUIMHBI, KOTOPBIC B IOCIEAHHE
TOABI SIBISIOTCS 00BEKTOM CaMOTO MPHUCTAIBHOTO BHU-
Manus. CIOXHEHIITNH 110 MEXaHU3MY MPOIIECC Ao TO-
3a JIGKUT B OCHOBE )KM3HENEATEIBHOCTH KaK OT/EIb-
HBIX KJIETOK, TaK M IIEJIOCTHOTO OPraHW3Ma B HOPME U
TIpH TaTOJIOTHH.

ArmonTos, ¢opma cmepTH KieTku [3,5,7,8], mpossisio-
IIIiics B YMEHBIIICHUHN ee 00beMa, KOHICHCAINH U (par-
MEHTAIlMH XPOMaTHHA, YIUNIOTHEHHH MEeMOpaHBI KICTKH
0e3 BBIXO/Ia €€ COeP)KUMOT0 Hapyxy (‘“mMopdonorngec-
kuii” moaxon). [IpuanHoN anonTo3a, 3anporpaMMHAPOBaH-
HOM CMEPTH KIICTKH, SBISIETCS pean3alns TeHeTHIeCKO
MIpOrpaMMBbI KJIIETKH WIIM OTBET Ha BHELIHUH CUTHAJ, KO-
TOpPBIA TpeOyeT 3aTpar HEPIUM U CHHTE3a MaKpoMoJle-
Ky (“Omoxmmmdecknii” moaxomn) [13].
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TepmuH «amonTo3y (Tped. “nuctonazn’’) BIEPBEIC TPUMe-
aun Kerr J. B 1972 rony mns o6o3HaueHUS TOH (POPMBI
CMEPTH KIJIETKH, TPOTOTUIIOM KOTOPOH SIBIISIETCS THOETH
THMOIIMTOB IO BIUSHHAEM TITIOKOKOPTUKOHU OB [ 15]. OHa
OTOXKJIECTBISUIACH C 3alPOTPAMMUPOBAHHON CMEPTHIO
kieTkn. DU3HOIOrHYeCcKOe 3HAYCHHE HOBOOOHAPYKEHHO-
T0 )eHOMEHA TPYAHO OBLIO MEPEOIICHUTD, XOTA aKTHBHOE
€ro U3y4YeHrne BO30OHOBIIIOCH JINTIH B 80-bIX roax. B ma-
6oparopun Wyllie A.H. [15] O yCTaHOBICHBI CBSI3b
aronTo3a ¢ KaranuTuieckol aerpagaunei JIHM sinepHbl-
MU 3HJIOHYKJI€a3aMH, aKTHBHBIA YHEPTrO3aBUCUMBIN Xa-
pakTep arnonro3a. MIHTepec K aronTo3y NOCTETIEHHO yCH-
muBancs. C pa3paboTKoil HOBBIX METOIUIECKUX BO3MOXK-
HOCTEH perucTpanuy, U3y4eHUs] U aHaJIu3a MOJIEKYJIsp-
HBIX MEXaHH3MOB a0 TO3a MOSIBUIIACH BOZMOXKHOCTB €T0
yrimyonénnoro uccienoBanus. bes ycranosnenus cytn de-
HOMEHA 3arporpaMMHPOBAHHON CMEPTH KJIETKH HEBO3-
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MOYHO OCMBICJICHHE U MMOHUMAHHE TAKUX aKTyaJbHBIX
BOMPOCOB MEIUIIMHBI, KAK KIMMYHHBIH TOMEOCTa3 U OH-
koreHe3 [3,4]. HakonuBiasics nndopmaius Tpedopaa
MEepeCcMOTPa MHOTHUX KOHIENTYaJbHBIX BOIMPOCOB KaK B
(PU3HOIOrMYECKOM, TAK U MaTOJOTHYECKOM aCIEKTaX.
BMecTo yCTaHOBUBIIUXCS B3TVISLIOB OTHOCHTEIBHO CMEp-
TH KJIETKH, KaK 00 OTPHUIIATEILHOM SIBICHUH, C(HOPMHUPO-
BAJIOCh MHEHHE O TOM, YTO CMEPTh KJIETKH, YaCTHYHO, 5B~
JSIETCSI 3aKOHOMEPHBIM U HEOOXOIMMBIM TIPOIIECCOM, CAMO
e CYIIeCTBOBAHHE OpPraHU3Ma Mo/Ipa3yMeBaeT paBHOBE-
CHE MEX/Y KU3HBIO U CMEPTHIO Ha YPOBHE KJIETOUHBIX
MOMYJISAIUA. ATIONTO3 yKEe HE pacCMaTpUBAIN KaK 11aTo-
JIOTHYECKOE sBJICHHE. Bomee TOro, B maTtoreHe3e MHOTHX
NaTONIOTMYECKUX MPOIECCOB M OO0JIE3HEH BeIyIIUM 3Be-
HOM CUHTAJICS Y)KE He aloITo3, a HapylIeHue 3Toi dop-
MBI CMEPTH KJIETKH.

AmonTo3, BechbMa pacHpOCTPAaHEHHBIH OHMOJIOrHYECKU
(heHOMEH CaMOyHUYTOXKEHUS KIIETKH, OIPEJIeIIsieT KIIeTou-
HBI TOMEOCTa3 U ApXUTCKTOHUKY opranusmisa. MM pery-
JIUPYIOTCS KOJUYECTBEHHOE [TOCTOSHCTBO KJIETOK B Opra-
HU3ME U COOTHOUICHUE Pa3JIMYHBIX TUIIOB KJIETOK, OIpe-
nensiercs (hopMa OpraHoB U OTIEIBHBIX €ro YacTeil, mpo-
MCXOIIUT M30aBJIeHNE OpraHU3Ma OT TeHETUYECKH Jie(eK-
THBIX KJIETOK. B nomyisinuy Hepa3MHOKAIOIUXCS KIIETOK
pOJIb anonTo3a MUHUMAJIBHA U BBIPAIKAETCS TOIBKO OTBE-
TOM KJICTKU Ha BHEIIHEE BO3ACUCTBUE, TOIJA KAK B IIPO-
Tudepupyromel KISTOYHOH TOMYJISIIIMKA 3TOT TPOIIEecC

MMEET OIPOMHOE 3HaUYCHHE - UM PETYIUPYIOTCSl B KOppe-
THPYIOTCs POLIECChI postudepanuu 1 quddhepeHnnanuu
kieTok. KieTka, BBIMOIHUBIIAS CBOIO (DYHKIIHIO, DITUMHU-
HHUPYETCS M 3aMEHSIETCs C TOMOIIbI0 aronTto3a. K ¢pusno-
JIOTHYECKOMY arlolTo3y OTHOCUTCS Takke n3baBieHne
OpraHu3Ma OT M3MEHEHHBIX M MEPEePOXKJACHHBIX KJICTOK.
3arporpaMMHUpOBaHHast CMEPTh SIBIISIETCS IPOLIECCOM Ca-
MOYMEpIIBJICHHS KJIETKH, KOTOPbIH KOJMPOBaH reHeTHIEC-
KM ¥ BKJIIOYAETCSl B HY)KHOE BpPEMSI C HY)KHOI HHTCHCHUB-
HOCTBIO, SIBJSISICH HEOOXOAMMBIM YCJIOBHEM CYIIECTBO-
BaHMsI OpraHu3Ma.

Hapywenus anonmo3sa SBISIIOTCSI OCHOBOW MHOTHUX Ta-
TOJIOTUYECKHX TPOLIECCOB M, COOTBETCTBEHHO, 3a001eBa-
Huil. K «mmaronorngeckoMy anonTo3y» OTHOCUTCS KaK yCHU-
JICHUE, TaK U 0CJIabjeHne HHTEHCUBHOCTH Tpoliecca, Ko-
TOPBIE SIBIISIOTCS PE3YJIBTaTOM MOBPEKIAIOIEr0 IeHcTBUS
BHEITHHUX (haKTOPOB MJIM reHeTrdeckoro nedexra. Camo
BO3/ICHCTBHUE BHEIIHEH Cpe/ibl Ha KJIETKY, C TOUKH 3PEHUS
BKJIIOUEHUS alloNTO3a U HApyIIEHUsS TEYSHUs 3TOrO Mpo-
necca, peanusyercs: 1) Bo31elCTBHEM TOTO K€ CUTHAJIb-
HOTO arrmnapara, KOTOPbId BKJIIOYaeT (hU3UOTOTHICCKUM
aronTo3, OHAKO MPOUCXOAUT U3MEHEHHE HHTEHCUBHOC-
TU CUTHAJa WU OUIMOKa BKJIIOUEHHUS; 2) TOBPEXKACHUEM
KJIETKH I10]] BIMSIHAEM BHEIIHeH cpenbl (cxema 1), uTo, B
Cllydae HeIOCTaTOYHOCTH 3al[UTHBIX MEXaHIU3MOB, BBI3bI-
BaeT anomnTo3 (BKIOYeHHBIH npu nospexaeHun JJHK
aronTo3 OTHOCHUTCS K (PM3HOJIOTHUECKOMY).

JeiicTBue BHEMIHUX (PAKTOPOB
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B Teuenuu anonTo3a pa3nuyaroT Tpu cTaguu: [ - UHAyK-
tuBHas, I - apdexropnas (popMupoBaHue BHyTpHKIIE-
TOUHBIX CUTHaJIOB amomnTosa), III - merpamanuonHas —
AKTHBAIIMS alloNTO3CNEeMPUUECKUX MTPOTea3 — Kacras,
nerpananus xu3HeHHoBaxHbIX O0enkoB u JJHK. ITocie-
JTHHE JIBE CTaJUU SIBIISIOTCS OOIIMMU JUUIsl BCEX Pa3HO-
BUIHOCTEHN amomnTo3a, MepBasi ke 3aBUCUT KaK OT TUIa
KJIETKH, TaK U OT BKJIIOUAIONIETO (MHIYKTOPHOTO) (ak-
Topa [5,21,26].

Tpuyuner unuyuayuu (BKIFOUCHUS) arloNTo3a pa3Hoo0-
pasHbl, 10 Mexanu3My K€ BKJIIOUYEHHS Pa3lIndaroT dKCT-
pauemunyssipHyo (BHEIIHIOW) U BHYTPEHHIOIO MHUIIHA-
LUI0. DKCTPALEIUTYIISPHBIN MITH BHEIIHUH MEXaHNU3M 101
pa3yMeBaeT BOCIPHTHE KIETKOH NOIyUYeHHOTO CUTHAIA,
T.€. PEEMIHUIO allONTO32; OH CBSI3aH C ACHCTBHEM CIICIIH-
(uuecKuX JIMraH/ Ha COOTBETCTBYIOIINE PELENTOpPHI (pe-
nenTopsl cMeptr). CylecTByeT TpyIina perentopos [2,5],
OCHOBHBIMH (DYHKITHSIMU KOTOPBIX SIBJISIFOTCSI BOCIIPUSITHE
W TIepejiaya CUrHasa anomnTosa:

1. Fas penentopsl (APO-1CD95) nsyuens! ayule, ueM
npyrue [6,9,11]. OHu 00pa3yroTcs Ha TOBEPXHOCTH KJICT-
KM CIIOHTAHHO (B TE€NaTONNTaX U KOPTHKAJIBHBIX TUMO-
LUTax), W 1TOCJIEe UX aKTUBAIMH (B 3pEIbIX JTUMQOLHU-
tax). [IpupoaHbIM (€CTECTBEHHBIM) JIUTAHAOM 3TOTO pe-
nenTopa siBisercs Fas-murang - mMosekyna, KoTopas B
BHJIE TPUMEpA ITIPEACTaBIICHA, TPEUMYIIECTBEHHO, Ha
MeMOpaHaxX KJIETOK MMMYHOJIOTMYECKH TPUBUIETHPO-
BaHHBIX TKaHEW W SIBISICTCS AHAJOTOM JIUTaHJl CeMei-
ctBa penentopoB TNF-o, CD40L u akropa pocra He-
pBoB [17,18,23].

2. Penrenrropsl cmepth — 6enku DR (Death receptors) DR3
(APO-3), DR4 (TRAIL R1), DRS (TRAIL-R2) - mpen-
CTaBUTEIHU ceMelcTBa (paKTOpOB pocTa HEPBOB [2,5]. Ux
yuranaoM SBIsoTesT TNF-oo 1 TRAIL-IMTOKUHEI, cuH-
TAIOIMINECS] MOITHBIMYM WHIYKTOPaMH MpOIecca aromnTo-
3a. OTH PElenTopbl OTBETCTBEHHBI 3a PEATH3ALNI0 pa3-
maHbIX 3¢ dexroB TNF. U3 aux tomsko y TNFR1 cyme-
CTBYET IUTOIUIa3MAaTHYECKUI JTOMEH CMEPTH, MOCPE-
CTBOM KOTOPOTO TNEPEAACTCS JETANbHBINA CUTHAIL.

3. MemOpannbie Mmonekyasl CD30, CD40 [4,14].

4. PenenTopsl 3aBUCHMOCTH OCYIIECTBISIOT WHUIHA-
LIMIO alloNTO3a B CIIydae OTCYTCTBHUS COOTBETCTBYIOIIE-
ro nuragjga. OHN pacHoJIOKEHBI KaK Ha, TaK U BHYTPH
MemOpans! [2]. BBumy ToTO0, 9TO ¥ B 3TOM Cllydae MHH-
LA ANIOTITO3a 3aBUCUT OT HAJIMYHSI JINTaHAa (aror-
TO3 BKJIIOUAETCS B CIydae €ro OTCYTCTBHS), ATOT MyTh
aronTo3a TAK)KE CUNTAETCS BHEITHUM. Y PEIENTOPOB
9TOTO CEeMeiCTBa CyIIeCTBYeT o0IIee CBOWCTBO — Xa-
pakTep u 3PPeKT nmepegaBaeMoro UMH CHTHAJIA 3aBH-
CAT OT JIOCTYNHOCTH pelenTopa Jjis nuranaa. Pernen-
TOp 3aBHCHMOCTH, TIOCJIE CBSI3BIBAHUS C IUTAHJIOM, Te-
penaeT KJIeTKe CHUTHAIN craceHus, TuddhepeHnnanini u
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MUTpaINU, UM, B Cllydae OTCYTCTBUS JUTaH/a, BEJeT
KJIETKY K aronTo3y. Mcxoas mu3 3Toro, KM3HECHOCO0-
HOCTb KJIETKH, Ha TIOBEPXHOCTH KOTOPOI HAXOAUTCS OTH
pelenTopsl, 3aBUCUT OT HAJIMYUS UIU OTCYTCTBHUS JIN-
ranyia. HanpumMep, KpoBEeTBOpHBIE KJIETKH Ha OIpe/e-
JICHHOM JTare pa3BUTHS MMOTHOAIOT BBy HEJIOCTaTKa
WIK OTCYTCTBHS HMTOKMHOB. Crnacaromum (akropom
JUISL KJIETKH SIBISICTCSl KOJIOHUSACTUMYJIUPYIOMMH (ak-
TOp. DTOT MEXaHM3M JI0 KOHIIAa HE U3yUeH, XOTs U3BeC-
THO, YTO OH NPOTEKAET NpH yyacTuu kacras. K Hum ot-
HOCSTCSl HCTPUH-1, HHTCTPUHBI ocyl?)3 u o,B,, mraner
9KCTPAIEIITIONIAPHOTO MaTpuKca (JIAMMHHH), PELeNnTo-
pbI anzporeHa u ap. [loreps penentopoB 3aBUCUMOCTH
WJIU HApYIICHUE UX (QYHKIIUUA CIYUTACTCS OJHUM U3 Me-
XaHU3MOB Pa3BUTHS 3JI0KaYE€CTBEHHBIX OIyXOJIEH.

5. K BHemHeMy MyTH pa3BUTHS alONTO3a OTHOCUTCS
YHUYTOXKCHUEC KJICTOK-MUIICHEH ITUTOTOKCHUYCCKUMU U
MPUPOTHBIMU KIICTKAMHU-KWIIIEpaMu — TiephopuHaMu U
rpam3uHaMu. [[UTOTOKCHYECKHE KIIETKH JICHCTBYIOT Ha
MeMOpaHy KJICTKH-MHIICHUA C TOMOIIBI0 Mep(GOPUHOB
[10,11,14]. B pe3ynabrate 3TOTO, B MeMOpaHax KJIETOK
00pa3yrTCs MOPhI, CKBO3b KOTOPBIC IPOHUKAIOT IPaH3U-
HBI-IIPOTEA3bl, Pa3pyIIAOIINC CTTHIHBIC CBSI3U C OCTAT-
KaMu apruHuHa. MIX MUIICHBIO SBJISIFOTCS MPEIIIICCTBEH-
HUKHU CYJIb(QUIHBIX IPOTEa3, KOTOPhIC aKTUBUPYIOTCS
P34°®-gunazoii u, 00ycIOBINBas IPEKIEBPEMEHHBIH T1e-
pexoll B alonToTHYECKyYI0 (ha3y KIETOYHOTO IUKIIA, CIIO-
COOCTBYIOT arornTo3y KJIETKH.

6. Penienitops! anonTo3a BCTpEYaloTCs U B SIIPE KICTKH,
HanpuMep, KIACCHYECKIMN HHAYKTOPaMH aroInTo3a sB-
JISIFOTCSL KOPTUKOCTEPOUABI (11 THMOLIUTOB), PELETTOP
KOTOPBIX HAXOJHUTCS B SIZIpE.

7. IIpoBoIpoBaTh arronTo3 CIIOCOOCH M aHTHUTEeH. B aTOM
CiIydae BOCHPHUATHE CHUTHAJA ANoONTO3a MPOUCXOIUT C
nmomotisio perentopa T-mumdpornura TCR-CD3. Takum
JKe Ty TEM aKTHBHPYETCS H MPOIIECC MPONN(EPaIIH M-
¢dounTos. Perientop, Kak TPUTTEP arnomnTo3a, BHICTYHAET
TOJIBKO B 0COOBIX ciydasx. B muMdornurax aktuBamms u
WHAYKIUS allonTo3a UMEIOT o0miue KOMIoHEHTHI. [Tox
JIefiCTBHEM aHTHTCHA, CyIIEpAaHTUICHA W AHTHTEIa MH-
TOTEHHOTO JIEKTHHA (TIEPEKPECTHO COEAMHSIONIETO MO-
JIEKYJTBI PENIETITOPA) aloNTO3 BKIIOYAETCS B CITydasx OT-
CYTCTBHSL: 1) IOTIOTHUTENBHOTO CUTHAIA (KOCTUMYIISIINT
Mmonekymnoit CD28) [14]; 2) moBTOpHOTO BO3ACHCTBHS JTH-
raH7a Ha YK€ aKTHBHPOBAHHYIO KIETKY; 3)hakropa po-
cra (mampumep, 1L2); 4) mpeaBapuTEIbHOTO TIEpEKPEIIN-
Barus CD4 [18].

Taxum 00pa3oM, CyIIeCTBYIOT OHOJIOTHIECKH aKTHBHBIC
COCIMHEHHS ¥ TOPMOHBI, TT0]] ACHCTBUEM KOTOPBIX BKITIO-
gaeTcst mporpamMma caMoyOuiicTBa KIeTKu. MBI mperia-
raeM Ha3BaThb UX «Meduamopamu anonmosa». Knaccudec-
KUMH Menuaropamu amomnro3a ssisitorces: FASL, TNFa,
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TpaH3UHbI, KOPTUKOCTEPOUIBI, ICTPOTE€HBI, aHIPOTEHBI, U3
HUTOKMHOB — HHTEPJIEHKUHBI (KOTOPBIE B OJTHUX IOITY-
JALUSIX BBI3BIBAIOT, @ B UHBIX MOMYIALUAX KIETOK yT-
HeTaroT anonTo3). Hampumep, 115 NpUPOJHBIX KIETOK-
KUJIJIEpOB MHAYKTOpAMHU amnomnrtosa sBiagiorcs [L-2,
IL-12, nust nepudepuyecknx monouutos - [IL-4, IL-10,
qutst T-mumdonnTos - IL-10-. IL-4 yrueraer anonTo3 B
neprudepruueckrx MOHOIUTaX. TOJbKO HHTHOUPYIOLIIM
nericreueM obnamaror IL-3, IL6, IL-9. AxTuBHpoBaH-
HbIH T-TUMQOLMT amonTOTHYECKH TMOrudaeT mpu oT-
cytcerBun [L-2.

MOIIHBIM CHTHAJIOM amoITo3a SBISICTCS MOBBIIICHUE
Ca’ BO BHYTPHUKJIETOYHOM MATPUKCE, YTO HEMOCPE-
CTBEHHO aKTHUBUPYET dHJO0HYKJIEa3y, He TpeOys aKkTHUBa-
1uu nporenHkuHa3bl C. CUIIbHBIMUA MEIMATOPAMHU aror-
TO3a cieayer cuurarh cuurarh 1 OH , H O, , O,- cBo-
00/HBIC pamuKalbl [2], KOTOPIC BBI3BIBAIOT 3aMyCK 3a-
MPOTPAMUPOBAHHON CMEPTH KJIETKU Pa3IMYHBIMUA MeXa-
HU3MaMH (CM. HUXKeE).

[locne pefcTBUS cHUTHAJa aronTo3a, BHYTPUKICTOYHAS
ero mepejaya MpOMCXOJAMT B J(Ba dTara: MepBbIH dTam —
BapualeNbHbII, 3aBUCUT OT MEXaHH3Ma 3aIlycKa W THIa
KJIETKH, BTOPOH - YHHBEPCAJICH /ISl BCEX THIIOB aIloMNToO-
3a. [Ipu neficTBuM IMranaa pernenTop npeTepreBaet Tpy-
MepH3alHIo. Y pelenTopoB CMEPTH B IUTOIIA3MaTHYEC-
KOM XBOCTe numeercst T.H. jomeH cmeptu (DD) [8,9]. [Ipu
aKTHBAIMM U3 HEr0 00pa3yeTcst MOJICKYIISPHBIA KilacTep
— cUrHajJbHBIM KoMIieke cMmepTu. [Ipu Fas-3aBucumom
anonTo3e coeauHenue Fas-nmuranpa ¢ Fas-penentopom
BBI3BIBACT M3MEHEHNE KOH()OPMALINH €ro UTOIIa3MaTH-
geckoro gomena. FADD-agantopras monekyna (Fas-
associacted death domen, receptor interacting protein)
akTuBHpyer Kacmasy-8 min FLIASE (FADD-like IL-1 -
converting enzyme), 9TO 03Ha4aeT BKJIFOYCHHE BTOPOTO -
o01Iero rarma anonTo3a. AHAIOTHYHOE MTPOMCXOINT U TIPH
axtuBarmu mocpeactsom ®HO (dakropa HEkpo3a omy-
xommn) peuentopa TNFR1. Perrenirop, B aTOM cirydae, B3a-
nmopeiicteyet ¢ TRADD-aganTopHBIM O€KOM, KOTOPBIH
coenunsiercsa ¢ FADD u RIP.

BzanmoneiictBuem TNFo ¢ TNFR1 Bo3moxkHa nepenava
CUTHaja afgantopHoMy Oenky ¢ momomrsio RIP, urto, my-
TEM aKTHUBAIMU Kacllasbl-2 W HE YCTAaHOBJICHHBIMHU €Iné
MEXaHU3MaMH, BBI3BIBACT arloNTO3.

VY TRAIL-R3 u TRAIL-R4, B ommnune or TRAIL-R1 n
TRAIL-R2, HeT nuTomia3MaTi4eckoro J0MeHa CMEpPTH,
CBSI3b JINTAHA C 3TUM PEIETITOPOM HE BBI3BIBACT AMOMTO-
3a M 3TU PELIENITOPBI IPUHATO CUUTATh JoBYIIKaMu TRAIL
[2]. Onu oOycnoBnmBaioT ycToiauBOCTS KiteTKH K TRAIL-
3aBHCHMOMY aIloITO3y.

Boimre 651710 0OTMEUYEHO, YTO BKITIOUEHHE AIllONTO3a BO3-
MOXXHO M BHYTPEHHUM MexaHuzMoM. K enympennemy
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Mexanu3my OTHOCUTCS BKJIIOYEHHUE aIllONTO3a C y4acTH-
€M HAOIIa3MaTHYECKOTO PETUKYIIyMa, JIN30COM U SIpa
KJIETKH, XOTSI OH, B OCHOBHOM, aCCOIIMMPOBAH C MUTO-
XOHJPUSMH - B MHJYKIIUHU alloNTO3a aKTHBHO y4acTBY-
10T 0cBOOOXKIeHUE U (D (HEKT MUTOXOHIPHANIBHBIX (ax-
TOpOB. BHYTpHUKIETOUHBII MEXaHHM3M 3arporpamupo-
BAaHHOHM CMEPTH, BBI3BAaHHBIH BHEHNIHUMH (AKTOPaAMH,
3aIycKaeT alolTo3 HeoCPEICTBEHHO Yepe3 MUTOXOH-
apun [19,21,30].

Ponb MUTOXOHApUATBbHBIX U3MCHCHHH B Pa3BUTHU
anonTo3a obuienpusHana. K HUM OTHOCSTCS: CHUXe-
HUE TIOJIOKUTEIBHOTO 3apsi/ia BHYTPCHHEH MOBEPXHOC-
TH MeMOpaHbl MUTOXOHAPHI C HAPYyIICHUEM MeMOpaH-
HOTO MOTCHIIMAJIA, MOBBINICHUE MPOHUIIAEMOCTH MEM-
OpaHBbI, c¢ JC3UHTETPAIUs, HAPYIICHUE TPaHCIOpTa
9JIEKTPOHOB, CHH)KEHUE COJICPIKAHUSI BOCCTAHOBJICHHO-
rO TIIIOTaTHOHA, yCHIIEHNE 00pa3oBaHus CylepoKcuIa-
HUOHA, BbIX0 Ca** 1 MUTOXOHIPHAIbHBIX OCJIKOB B I[H-
tomnasmy [2].

MexaHnusm BbICBOOOXICHHS (PAKTOPOB aroNTO3a U3 MH-
TOXOHAPHUH B OTBET Ha CHTHAJI, 110 CEH JIeHb, OCTACTCS
MpeIMETOM HccieqoBaHuil U nuckyccui. CornacHo of-
HOH W3 TUIIOTE3, TPHU Ha0yXaHWU MUTOXOH/IPUH Pa3pbIBa-
eTcs ee BHEUIHsIs1 MeMOpaHa. CYMTAIOT TaKkKe, 4TO B 0CO-
OBIX YCIIOBHSIX MEMOpaHa MUTOXOHJIPHHM OKa3bIBaCTCs
BPEMEHHO [IPOHULIAEMOI1 - 00pa3yIoTCs T.H. HOPbl 8peMeH-
noti nponuyaemocmu (I1BIT) [19,30]. Ux npubmu3nTens-
Hasl JIOKAJIM3ALUs — MECTO KOHTAKTa BHEIIHEH 1 BHYTPEH-
Helt MeMOpaH MUTOXOHAPHA. [1opBI Tal0T BO3MOXKHOCTH
oOMEHa MOJIEKYJ, B TOM YHCJIE M TPOTEHHOBBIX, MEXIY
MaTpPUKCOM U IHTOIIa3Moi. benku cemetictBa Bel-2 pe-
ryaupytoT otkpbitie [IBIT myTem B3auMonencTBus ¢ oc-
HOBHBIMHU KOMIIOHeHTamu 11op. [Topst popmupyroTcst mpu
THIEPIIOSIPU3AINY BHYTPEHHEH MEMOpaHbI, HAPYIICHUH
obmena AT® MexmTy MUTOXOHIPHSIMH W IIUTOIN30M TIPH
TIOBPEX/ICHUH BHEIITHE MEMOpaHBI.

OnanM u3 Mexaan3MoB OTKpeIThs [1BII sBisteTcst moBwI-
LICHHE KOHIEHTpauny noHoB Ca’" B MaTpHKCe MUTOXOH-
npuit. Bxoxxaenue B Mutoxouaputo Ca’" ocyiecTsisier-
cs1 cnenn(UIeCKON TPaHCIOKa30i IyTeM TpaHCMEeMOpaH-
HOTO MOHHOTO OOMEHa TOJ BIMSHUEM OTPHUIATEIHLHOTO
rpaguenTta MemOpansl U m3menennii pH. Ilpu Hapacra-
HuH Ca’* B MHUTOXOH/PHSX, IEPEHOCUNKY TIepeHachIIIa-
FOTCSI STUMHU HOHaMu, oTkpbiBatotcst [IBIT u Ca* BbiOpa-
ChIBacTCA M3 KaHAJOB. [IOBBIIIEHNE KOIMYECTBA HOHOB
Ca’" B MaTpHKCe MUTOXOHAPUN MPU OKCUAAIMOHHOM
cTpecce 0OyCIIOBIIEHO YBEIHUEHHEM 00pa30BaHUS CBO-
OOIHBIX PAJMKAJIOB, CaM K€ OKCHIAMOHHBIN cTpecc Ja-
CTO SIBIISIETCS PE3YJBTATOM HapyIICHHS TPAHCTIOPTA K-
TPOHOB B JBIXaTeNbHON 1enn MuToxoHapuii [1,16]. Ilpu
Pa3BUTHHU TTATOJIOTHYECKOTO MPOIecca YMEHBIIEHHE CO-
nepxaanst AT® B kieTke, cmocoOCTBYET YCHICHHIO 00-
pa3oBaHMs CYNEPOKCHAPATUKAIOB — Pa3BUBAETCS OKCH-
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JAMOHHBIHA cTpecc. VHIyKius arnomnTo3a 4epe3 MUTOXOH-
JIpUM CBsI3aHa UMEHHO C STHMMH IPOLIECCaMH, HEMOCpe/I-
CTBEHHOE € BKITIOUCHHE aIToNT03a MPOUCXOHT IO BITU-
STHUEM HaXOJSIIINXCSl B MEKMEMOPAHHOM ITPOCTPAHCTBE
MUTOXOHJIPHUH aronToreHHbIX (GakTopoB - nuToxpoma C,
AIF, sunonykiea3bsl G U peryiupyrmux OCIKOB
Smac\DIABLO u Omi\HtrA?2 [2,5,7,8]. L{umoxpom C cBsi-
3aH C BHYTPEHHEH MUTOXOH/PUAIILHOH MEMOpaHOH, 1moj
BIIMSIHUEM MHAYKTOPOB arorTo3a OH BHICBOOOKIAETCS B
LUTOIIa3MY, 00pa3yeT aronToCcoMy, KOTOpasi aKTUBHPY-
et kacnasy 9. Ilocnennuii, myTeM MpoTeonusa, akTUBHU-
pyeT a3ddexTopHyIO Kacmasy - 3.

AIF - mumoxonopuanvbHulil 6e10K, KOTOPBIH O/ IeHCTBH-
eM (haKTOpOB aronTo3a TPAHCIOUUPYETCS B SAPO U BBI-
3bpiBaeT Qparmentanuio JJHK. Dunonykneasza G nocne
BBICBOOOXK/ICHUSI U3 MHTOXOHJPHUI BBI3BIBACT (parMcH-
taruio JIHK kak kacriazzaBUCHMMBIM, TaK U KaclasHe3a-
BUCHUMBIM IyTsimu [19,30].

Bxuttouenue anonTosa u3 spa sBISETCS OHUM U3 MPHU-
MepOB (PU3HOJIOTHUECKOTO aIrloNTo3a, Ha3HaYeHHEM KOTO-
poro sBisieTCs pa3pylieHHEe TeHETHYECKU Je(EeKTHBIX
KJIETOK. B 9TOM npotecce GosnbIioe 3Ha4eHNE TPUIACTCS
O6enky P-53, KoTOpBIH ABISETCS OHKOCYHPECCOPOM
[20,26]. Ero skcrpeccusi MOBBIIIAET YyBCTBUTEIHLHOCTh
KJIETKH K MOBpeXKAatoeMy Gpakropy, a AeGuur — ycu-
JIMBAET >)KU3HECTIOCOOHOCTD MOBPEKACHHBIX KIIETOK, YTO
SIBIIIETCS] OMHON W3 OCHOB KaHIeporeHesa [27,29]. Amomn-
TO3 MOXKET OBITh MHIYIIMPOBAH U MOBPEKACHUEM DHIIOTI-
Ja3MaTHYECKOTO peTHuKyryma. Hapymenue romeocrasa
Bax u Bak GenkoB, HaKkomieHHEe OEIKOB HEMPABHIHLHOTO
CTpOCHMS TOBpeXaatoT ero, Bax n Bak 6enmkn BcTpanBa-
IOTCSL B €r0 MeMOpaHy U CTUMYIHPYIOT Bbixoq Ca’’ u3
JIeT0, TTOBBIMIAsT WX KOHIICHTPAIUI0 B MUTOXOHAPHUIX,
BerencTBue uero otkpriBatorcs I11BIT u BRICBOOOXKAATOT-
cst (haKTOPHI aromnTO3a.

V3MeHeHre TPOHUIAEMOCTH JTHU30COM U NONagaHue
MPOTEOIMTHYECKUX (PEPMEHTOB B LIUTOILIA3MY JIO HOC-
JIeTHETO BPEMEHH aCCOLIMMPOBAIOCH ¢ HEKPO3oM. B Ha-
CTOSIIIIEE BPEMsI CYMTAIOT, YTO CTEIIEHb N3MEHEHHH MEM-
OpaHBI TM30COM ONPeIeNIeT pa3BUTHE allONTO3a HIIH He-
Kkpo3a. Eciy mpu nomnaganuy G0IBIIOro KOJMYecTBa Ipo-
Tea3 B KJIETKY, 3alIUTHBIC MEXaHU3MbI OKA3bIBAIOTCS HE-
JI0CTaTOYHBIMH, IPOUCXOJUT HHULIUALINS 3aIIPOrpaMMU-
POBaHHOM CMEPTH, aIroNTO3 PeaIu3yeTcs KaKk Kacna3sa-
BHUCHMBIM ITyTE€M, TaK M 4epe3 MHUTOXOHIpUH. Bridpo-
LICHHBIE POTEa3bl U3MEHSIOT (PYHKIMOHUPOBAHUE MU-
TOXOHJPHIA, BRICBOOOX1ast (haKTOPHI allONTO3a, KOTOPHIE
aKTHBHPYIOT KacIIasbl.

He3aBucHMO OT IPUYHMH U MEXaHU3MOB Pa3BUTHSI IO~
TO3a, MOCJIEIHHH ITAIl ero SABISETCS OOILIUM, peanu3sy-
€TCsl aKTHBAIIMEH CepOCOAEPIKAIINX MPOTEea3 U TEPMHU-
HaJIbHBIX Kacna3s [7]. B cocTosHUN TTOKOS B KJIETKE Kac-
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ma3pl MPEJACTABICHBI HCAKTUBHBIMU MOJICKYJIaMU —
npeaniecTBeHHKaMu. CyIIeCTBYIOT JBE T'PYIIIBI Kac-
na3 [59]: unuyuamopuoie (kacmasza 8,9, BO3SMOXKHO 2 U
10) u agppexmopnoie (kacnaszel 3,6,7). AKTUBaIUsI U
(YHKIIMOHUPOBAaHME Kacla3 HOCAT KacKaJ(HbIH Xapak-
Tep. UHAYKTOPBI aronTo3a aKTUBUPYIOT UHUYUAMOD-
nwie kacnasvl. Hanpumep, ¢ yuactuem FADD, akTuBu-
pyercs kacmnaza 8, IMTOTOKCUYECKHE areHThl aKTUBH-
pyoT kacnazy 9. OyHKUUEH uHUYUAMOPHBIX KACNA3
SBIISIETCS aKTUBALMS 9 pexmophuvix kacna3z. OHU CTIO-
coOHBI Bo3zeiicTBOBaTh Ha 40 pa3IMYHBIX MOJIEKYJ B
SIIpe, MUTOXOHIPUU | ITUTOTUIa3My. SIIepHBIC MBIIICHU
kacra3s - pepmMeHTsl, yuacTByromue B penapaunu JJTHK
U Tpolecce peryJnpoBaHus KieroyHoro nukia. Cie-
JIOBaTeNIbHO, BO3/JICHCTBYSI Ha SI/ICPHBIE MOJICKYJIbI, Kac-
Ma3bl yTHETAIOT MPOLECCHl Pernapanuy, perinKalud 1
peopranusanuu [JHK, co3naBast HeOIaronpusTHeIC yc-
noBus s pyakuonuposanus JJHK. Kpome Toro, oc-
HOBHBIM MEXaHHU3MOM pEaJIM3alfK aronTo3a SBISCTCS
WHaKTUBanus Oenka, uaruoupyromiero JJHK-a3y, B pe-
3yJIbTaTe 4ero akTUBUpYyeTcs kacnasz3aBucumas JTHK-
asza u HaumHaetcst pparmenranus JJHK. Kacnazsr pas-
pymarT Bcl-2—06enok, uem u peanusyercs 3QpheKT oc-
nabJIeHUsT OTPHUIIATEILHOTO PETYIUPOBAHUS AloNTo3a.
Kacmnassl pazpyaroine AeiCTBYIOT HEIOCPEICTBEHHO
Ha KJIETOYHBIE CTPYKTYPHI, U3MEHSIOT ee Gpopmy, Hapy-
IIAFOT JIBUTATEIbHYIO CIOCOOHOCTh, CHHIKAIOT aATE3HI0
1 B3aUMOCBSI3b C OKPYIKAIOIIMMH KJIETKaMH.

HecwmoTpst Ha TO, 4TO armonTo3 He CBOIUTCS TOIBKO K JIET-
pananuu JAHK, nocnennemy npoueccy M y4acTBYIOIIMM
B HeM (hepMEeHTaM MPUAAIOT 3HAYUTEIBHYIO POJIb B pas-
BHTHH amonTo3a. B pesynsrare mporekaromiei B 3 srama
¢parmenranuu JJHK oOpa3yrorcs onHa- MK JBYXHUTOY-
HBIE, COOTBETCTBEHHO, TOHKHE M KpPYMHbIE (DparMeHTEHI
JHK [5]. OTBeTCTBEHHBI 3a 3TOT MPOIIECC YHIOHYKICa-
3bI, KOTOPBIE OCYIIECTBISIOT MEXXHYKICOCOMHYIO JeTpa-
nmarro JIHK. K aTiv epmenTam oTHOCATCS, HalIpuMep,
Ca’" 1 Mn*'- 3aBUCHMbIE YH/IOHYKIICa3bl, KaCIa33aBHCH-
Mas sHnoHyKIea3za CAD.

[maBeHCTBYIOMMMH B MEXaHU3ME Pa3BHUTHS amomTO3a
KIICTKH SBISIOTCS JeTpataIis ee KI3HEHHOBaKHBIX MO-
JIEKYT A CTPYKTYP, NUCUEPITBIBAHNE BCEX IHEPTETHIECKIX
pecypcos. Ilocne nHAYKIMHN 3a0pOrpaMMHUPOBAHHOM
CMEPTH, )KU3HECITOCOOHOCTh KIICTKH 3aBUCUT OT aKTHBa-
IIUH ¥ HHUTTAHAIIAH TeX MHOTOYHCIIEHHBIX TIPOIIECCOB, KO-
TOpBIC BBI3BIBAIOT MOAYIISAIIUIO allONTO3a. ATIONTO3 pPery-
TupyeTcs Kak CTPECCHHIYIIUPOBAHHBIMHA
monekyramu (JNK,MAPK\ERK, NF-kB, p53, nepamun,
OeITKM «TeTJIOBOTO IOKAay), TaK M KOHCTHTYIIMOHHO CY-
IIECTBYIOMNMH B KJeTke Oenkamu (Bcl-2, IAP).

Benku cemeiictBa Bcel-2 pasmensrorcs Ha 3 moarpym-
mel: oxokue Ha Bcel-2 cnacarowue pakmoper u moxo-
ke Ha Bax anonmos-gvisviearouue gaxmopvi, B TOM
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4yucie OCNKHM, KOTOphIe UMEIOT Toibko BH3 momen u
MOJy4HuBIIME Ha3zBaHue - «Tojibko BH3» [25]. AuTu-
arnoInTOTHYECKUM MeXaHu3M elicTBus Bcl-2—0enkoB 10
CETONHSIIIHETO JIHs He pacuruppoBaH. CUUTAIOT, UYTO
OHH, HaPSAly C YTHETCHUEM (PAKTOPOB amomnTo3a, 3a1-
MIAIOT IEJOCTHOCTh KJIETOYHBIX OpraHesll U MpOosBIs-
10T CBOIO aHTUOKCUJIAHTHYIO Tpupoy. X coaepkanue
B KJICTKE B OOJBIIOM KOJUYECTBE OOYCIIaBIMBACT yC-
TOWYMBOCTD KJIETKH MO OTHOIIEHUIO K MOBPEXAAIOIIUM
(hakTOpaM, BBI3BIBAIONIUM aroINTo3.

H3BecTHO, uTO Bax-0enox NOKadHW30BaH B I[UTOIIA3-
Mme. [log melicTBUEM CUTHAJIa CMEPTH TOT OCJIOK mpe-
TepreBacT KOH(QOpPMAIHIO, BCTPAUBACTCS B IIUTOTILIA3-
My U BBICBOOOXIAeT MUTOXOHJApHAIbHBIC (HaKTOPHI
arnomnTo3a. DTOT 0€JI0K aKTUBEH U B OTHOIIEHUH Bel-2—
Ocyika, B YaCTHOCTH, OJIOKUPYET €ro aKTUBHOCTH. be3
COOTBETCTBYIOIICTO CUTHAIA CMEPTH OCIIOK HCAKTHBCH
[22,31].

Perynsnus anonTosa Oenkamu cemeiictBa [AP yxe Ha
MOCTIETHEM, IeTPaJallMOHHOM 3Talle aloNTo3a, OCYIIECTB-
JISIETCSI HETTOCPE/ICTBEHHOW NHAKTHBAIMEH aKTHBUPOBAH-
HBIX Kacras. B HacTosmee BpeMsi WACHTH(GHUIUPOBAHEI
yKe 8 mpencTaBuTeNell TOro ceMencTBa. Y UUThIBast TOT
(axT, 9TO MOBBIIMIEHHAs YKCIIPECCUS ITHX OEIIKOB Ompe-
JieNgeT yCTOMUMBOCTD OMYXOJIEBBIX KJIETOK K aroINTo3y,
Npolecc UX MHIMOMPOBAHUS UMEET M OOJIbIIOE MPAaKTH-
qeckoe 3HaueHue [24].

Peryssius anonTo3a MpOUCXOMT TaKKe U OEITKaMH «TeTl-
70Boro mokay. Ilpu crpecc peakuuu 3Tu 0Ky, Kak 00-
JaJlarole 3alUTHON (yHKIMEH Ha KJIETOYHOM YpPOBHE,
HENPSIMBIM ITyTEM TOPMO3SIT arolTo3 CTadMiIn3anuei
BHYTPHUKIJIETOUHBIX OeJKOB. B sHJ0IIIa3MarnueckoM
perukyiayme Hsp-0eiku npensiTCTBYIOT HAKOTIIICHUIO BH-
JION3MEHEHHBIX M TIOBPEXKICHHBIX OCJIKOB, 32 KOTOPBIM, B
CBOIO O4Yepe/ib, CIEAYIOT HapyleHue (yHKINYT SH0ILIa3-
MaTHYECKOro peTukyiyma u aronro3s [2]. Hsp-Oenku ax-
THBHO BKJIFOYAIOTCS B PETYIISIIMIO artoITo3a, BhIAEISIS IPO-
aroNTOTHYECKUE U aHTHAIIONITOTHYeCKKe Oenku. Hanpu-
mep, Oenkn Hsp60 n Hsp10 oOpazoBanueM KomIuieKkca ¢
npoxacnasoi-3 yckopsitor aronrto3, a Hsp70-6emnox 06-
JaJjaeT aHTHAITONITOTUYECKUM JICHCTBUEM.

Takum 00pa3om, yciaoBUSI U NPUYMHBI HHIYKIUH aTloN-
TO3a MHOTOO0OpAa3HBI, 3aBUCAT OT JCHCTBUSA BHELIHETO
(akTopa, YyBCTBUTEIBLHOCTH M BOCIIPUSTHUS KJIETKH, He-
JIOCTAaTOYHOCTH €TO0 3alUTHBIX (hakTopoB. B TO *e Bpe-
Msl, OJIMH M TOT ke (h)aKTOp MOXKET BKJIIOYATh WIIM yTHeE-
TaTh MPOLECC aNoNTOo3a.

AHanM3 HaKOIUIEHHBIX MPHU UCCIEIOBAHUU aIlONTO3a Ma-
TEPUAJIOB BBISBIISICT PU3HOIOTHYECKYIO 3HAYMMOCTD 3all-
pOrpaMMHPOBAaHHON CMEPTU KJIETKHU M €€ MECTO B Iaro-
soruu. C KaXkJJpIM FOJIOM YBEIHUUBAETCS KOIMYECTBO TEX
HaTOJIOTMYECKUX IPOLECCOB U 3a00JIeBaHUil, B OCHOBE
KOTOPBIX JIKUT UMEHHO 3Ta (opMa THOETH KICTKH H
MIPAMEPBI KOTOPBIX TIPUBEJCHBI HA CXEME 2.

Veunenue < AIIOITO3 > OcrnaGrienvie
v v
TTammronenuu Oryxom
BpoxaeHHbie edeKTs
v TKaHEH, ypoacTBa
HeuponereneparisHbie 3
TPOLIECCHI AYTOUMYHHbIE
TIPOLIECCHI
v
Mimemrrgecku-
pernepdy3HOHHBIE TIPOLIECCHI
NuceximonHbIe
€CChI
CIT1/, cencuc fiport BupycHble nHbeKmn

Cxema 2. Ponw anonmosa 6 namono2uu

OcMBICIIeHNE MEXaHIU3MOB Pa3BUTHS ATHX OOJIe3HEH K-
TYeT HEOOXOMMOCTh MEePECMOTpa MPUHIIUIIOB UX JIeUe-
HUSL ¥ TUIAHUPOBAHUS POPUIAKTUISCKUX MEPOIIPUSITHH,
YTO HEBO3MOXKHO 0€3 MTyOOKOTro 3HAHHS MOJEKYISPHBIX
MEXAHNU3MOB aIonTo3a.

© GMN
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SUMMARY
MOLECULAR MECHANISMS OF APOPTOSIS

Topuridze M., Kipiani V., Pavliashvili N., Kipiani N.,
Petriashvili T.

Thilisi State Medical University

Apoptosis is the vital issue of Biology and Medicine. Re-
cent concept of molecular and cellular mechanisms of
apoptosis — a well-controlled form of cell death was re-
viewed. The aim of a review was to broaden knowledge

of apoptosis mechanism and to reveal molecular targets
for the modulation of these processes. The data on the
apoptosis was analyzed.

The biological role of physiological cell death in normal
state and in different human pathologies is described.
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The literature data showed that many molecular mecha-
nisms of apoptosis are still unknown. Three mechanisms
are ctually known to be involved in the apoptotic proc-
ess: a receptor-ligand mediated mechanism, a mitochon-
drial pathway and a mechanism in which the endoplas-
mic reticulum plays a central role. Morphological and
biochemical definitions of poptosis are presented. An
original scheme of apoptosis mechanisms is construct-

ed. The term “mediators of poptosis™ is introduced. Ex-
tra cellular and intracellular mechanisms of apoptosis
are examined. The special attention is paid to mitochon-
drial factors of apoptosis, Ca+2-ions, and proteins (Bcl-
2, Bax, p-53).

Key words: apoptosis, morphology of apoptosis, bio-
chemical factors of apoptosis, Ca+2-ions, proteins.

PE3IOME

MOJIEKYJIAPHBIE MEXAHU3MbI AITIOIITO3A

Tonypunze M.JI., Kunuanu B.A., [TapauamBuian H.C., Kunuanu H.B., Illerpuamsuian T.I.

Tounucckuii 20¢cy0apcmeeHHbIll MEOUYUHCKULL VHUBEPCUMEM

B 0030pHOi1 cTaTteke paccMOTPEHBI COBPEMEHHBIC TPE-
CTaBJICHHUS O CYIIHOCTH W MOJEKYISPHBIX MEXaHH3Max
amonto3a. [lokazaHo, 4To armonTo3 SIBIISECTCS BaXKHECHIICH
poOIeMON OMOIOTHN M MEIHMIIMHEI, KOTOPBIA TIPEICTaB-
JSIET OCHOBY XKHM3HE/IESITEIbHOCTH KaK OT/IENIBHBIX KIIETOK,
TakK ¥ IIeJI0OCTHOTO OPTaHM3Ma B HOPME ¥ TIPH MTATOJIOTHH.
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B cTatpe mpencTaBieHs ,,MOPPOTOTHISCKAN " 1 ,,0M0XH-
MMUYECKUHI* MOAXO0ABI ONPEAEIEHUs aroTo3a, M0Ka3aHo
WX enuHCTBO. [IpennokeHa opuUrHHAIBHAS CXeMa MeXa-
HU3MOB BKJIFOYCHHS aTlONTO3a, BIEPBEIC MPEIOKEH TaK-
JKE TCPMUH ,,MEIUATOPHI aronTo3a’. PaccMOTpeHbI mpH-
YUHBI PA3BUTHS ATIOIITO3a, IKCTPAKJICTOYHBIC (aKTHBAIIUS

peucuToOpOB CMCPTU, OTCYTCTBUEC JIMTAHIAOB PCUCIITOPOB

3aBHCUMOCTH, IUTOKUHOB U ()aKTOPOB POCTA, AKTHBALIUS
B OIMMOKe TUM(OINTOB) U BHYTPHUKICTOYHEIC (TIOBPEK-
nenue JJHK, Hapyiienue remocrasa MUTOXOHIPUH, CTPECC
9H/IOMIIA3MAaTHIECKOTO PETHKYIyMa, HapyIICHHE TPOHU-
IIaeMOCTH JIU30COM) MEXaHU3MBI ero mHunuanuu. Oco-
00e 3HaYeHNE MPHUIACTCSI MUTOXOHIPHAIFHBIM (hakTopam
arornTo3a M HOHAM KaJbLus, IETAIBHO PACCMOTPEHA POJIb
6enkoBbIx (aktopoB (Bcel-2, Bax, p-53), ocoboe 3Haue-
HUE MpHUaeTcs OeJIKaM TEIUIOBOTO IIOKA.

B cBeTe nmocneqHUX JaHHBIX PEKOMEH/IOBAaH IEPECMOTP
NPUHIIMIIOB JICYCHUS U MPOPHUIAKTUKK O0JIe3HEH, B Me-
XaHU3Me KOTOPBIX Beyllee 3HaYCHNEe UMEeT arlonTo3.

© GMN
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PABPABOTKA METOJ0OB XUMUKO-TOKCUKOJIOI'MYECKOI'O
AHAJIN3A KIIODPEJINHA

AnenuBmin-Anarynanaze! JI.B., Maxapaase' P.B., Kypuukuaze' M.III.,
Aodyaanze’ H.B., Kunnypamsuaun® K.M.

"Tounuceruii 2ocyoapcmeentblii MEOUYUHCKULL YHUSEpCUmem, 0enapmamenm Qapmayeemuyeckoll
u moxcurono2uuecko xumuu,; *IFocyoapcmeennviii ynugepcumem um. A. Llepemenu, oenapmamenm
papmayuu u cmomamonoeuu, Kymaucu; 3I'pyzuncruii 2ocyoapcmeennbviil ynugepcumen
cybomponuueckozo xo3zalicmea, Kymaucu

Kiodennn (xmoHUINH-2-TAXIOPPEHUITAMHIHO)-2-UMHU-
Jla30JIMHA TUAPOXJIOPHUA - THIIOTCH3UBHOE CPENCTBO,
00br9HO Ha3HavyaeTcs B go3ax 0,1-0,3 mr. [Ipemapat oxa-
3BIBAET TaKXke OOy TONSIoNIee ISHCTBUE, YTO TO3BOJIS-
eT MCIIOIb30BaTh €r0 I KyIHPOBaHHs OOJICBOTO CHH/I-
poMa mpHu oCcTpoM HH(papKTe MHOKapaa U B MOCIEOoIe-
pammonHOM niepuoae [6,8]. IIpemapar xapakTepusyeTcs
BBICOKOH OmomocTtynHocThio (6onee 75%). Ilpumepno
60% BBeeHHON 03Bl KJIO(GEINHA YKCKPETUPYETCS C
MOYOH B HEH3MEHHOM BHUae. OCHOBBIMH NPOAYKTAMH
O6moTpaHchopMauy KIoQeTnHa IBIIOTCS 2,6-THOXIIOp-
4-OKCU(EHWITYaHUIUH, UX CYTh(O- M TIIOKYpPO-KOHb-
forarsl [8,14-16].

BripaykeHHOE TOKCHYECKOE AEUCTBUE KIIO(EITNHA ITPOsB-
JseTcs y AeTel mocie onHokpaTHoro nmpuema 0,4-4 mr, a
y B3pocisix 4,5-11,25 mr npemnapata [§].

B nuteparype onucan nensli psj cillydyaeB OTpaBIeHUs
kinodennaoM. B momasisionieM OOTBIICHCTBE CITydacB
oTpaBJeHHE KI0(PETHHOM HOCHT KPUMHHAIBHBIA Xapak-
tep [8]. AuddepeHnpoBaTh HHTOKCHKAITIIO KIO(en-
Ha OT WHTOKCHKAIIUU IPYTUMHU CPEICTBAMHU 110 KIUHHU-
YECKOM KapTHHE JI0BOJBHO CJIOXKHO. [laTonornueckue
¥ TUCTOJIOTHYECKHIE M3MCHEHHS BHYTPECHHUX OPTaHOB
TIPU OTPaBIEHUAX JaHHBIM MpemapaToM TakKe Hecle-
OA(QUIHBL.

B cBSI3M ¢ 9THM XUMHUKO-TOKCHKOJIOTHYECKUE UCCIIEH0-
BaHUS MPH OCTPBIX MHTOKCHKALMAX MPHOOPETAIOT pe-
maronee 3HadeHne Ipu BeIOope Hanbonee 3P HeKTHB-
HOTO METO/Ia TePalmuy. AKTYyalbHBIM SBIISICTCS TaKKe
XHUMHKO-TOKCHKOJIOTHYECKHE MCCIIeI0OBaHNs OHOJIOTH-
YeCKUX 00BEKTOB IIPU NOZO3PEHNUHU Ha OTPaBICHUE KO-
bennHOM.

YunuTeIBas BBHIMICH3IOKEHHOE, U3yUCHNE KIO(ETnHa B
XMMHUKO-TOKCHKOJIOTHYECKOM OTHOIIECHHUH C SKCIIEPUMEH-
TaJHHOHN pa3padoTKOW METOIOB 0TOOPA MPOOBI, H30IHPO-
BaHUsI, 00HAPYKEHHSI X KOJINIECTBEHHOTO OIPECIICHNS,
10 Ce IeHb, TIPECTABIACT 0COOBI HHTEpPEC.

Lenbio JAHHOTO WCCITEIOBAHNUS SBIJIOCH pa3padoTaTh Me-

TOABI 0TOOPA U TTOATOTOBKH TPOOBI, H30IUPOBAHH, O0OHA-
PY>KCHHS M KOJIMYECTBEHHOTO OIpe/ieNieHus KIo(peIrHa.
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Marepuaj u Metoabl. O0beKTaMU MCCICIOBAHUS SBU-
JUCH CyOCTaHIS KI0(eTIHa, yIOBICTBOPSIOMAs TpeOo-
BaHuAM (hapmaxorren [10] u Mmoga dernoBeka, MPUHUMAB-
mero TabneTku knogennHa [11], Tak kKak Mo4a SBIIETCS
HamboIee pacpoCTPaHEHHBIM U IPOCTHIM 0OBEKTOM HC-
CIICZIOBAHU Ha JIGKAPCTBEHHBIE TOKCHYECKUE COCTMHEHHS.
Br16op »TOro 00beKTa 00yCIOBICH €IIe HECKOIBKUMHU
NPUYUHAMH: MOYa SIBIISETCS OIHUM M3 CaMbIX HH(opMa-
THUBHBIX 00BEKTOB, TaK KaK OOJBIIMHCTBO BEIECTB U MX
MeTabOoJIMTOB BBIBOASATCS U3 OPraHU3Ma ¢ MOYOii; 1o Cy-
IICCTBYIOLINM FOPHIMYECKHM HOPMaM IIporecc oTdopa
OMOTIPOOBI HE TOIKEH MPUUYMHATH 00cienyeMomMy hu3n-
geckne HeymoOcTBa [1,2,5].

MeTomaMu uccieJOBaHusI ObUTH TPUMEHEHBL: KUIAKO-KHUI-
KOCTHAsl SKCTPAKIUS U TOHKOCIOWHAs XpoMaTorpadust
(TCX).

1. dKuaKo-KHAKOCTHAS DKCTPAKLHS, KaK METO H30JIHPO-
BaHHUS aHAIN3UPYEMBIX COCIHHEHUI M3 MOYH, Ha CETOJ-
HSIIHAHN I€Hb 0CTAETCs CAMBIM PacIpOCTPaHEHHBIM CIO-
co0OM BBIZEIIEHUS BEIIECTB U3 0M00OBLEKTOB. B ocHOBE
ee JIOKUT pacIpeieieHHe BEIIeCTBAa MEXIY JIByMs HecMe-
MINBAIOIINMHUCS KUIKUMHU (azamu. KonndecTBeHHO Ta-
KOE pacIpe/ie/ieHHe MOXKHO OXapaKTepH30BaTh BEIHYH-
HaMHU KOX(QQUITHCHTa pacIpeaeIeHUs (Kp) BEIIECTBA B
Pa3IMYHBIX OPTaHWYECKUX PACTBOPHUTEISIX, HECMEILIMBA-
OIIUXCS C BOIOH M BETMYNHOM (pakTOopa n3BIeUeHN (TIpOo-
1eHT u3BinedeHus) [2,12]. [IporeHT u3BnedeHus (CTerneHb
W3BIICUEHUS) KIodennHa IpoBepsin YD-cnekTpodoTo-
METHYECHM METOIOM MpU A=250+2HM.

2. TCX, xoTopasi B XHMHKO-TOKCHKOJIOTHUECKOM aHaJIH3¢e
3aHMMaeT 3HAYMMOE MECTO Oiarogaps CBOel SKCIpecHo-
CTH, BOCIIPOM3BOJMMOCTH, IPOCTOTE U HU3KOH CTOMMOC-
0 aHanm3a [2,5,12] MBI IpUMEHWIH U 0OHAPY )KEHUS
KIodennHa.

Pe3yabrarsl u ux o0cyxaenue. 1. [IpuroroBnenue 3ta-
JIOHHOTO PacTBOpa CTaHAAPTHOTO 00pasma KIo(eTHHa.
Oxomo 0,18 T (TouHas HaBecKa) KIIO(eTnHa, COOTBETCTBY-
tfomero TpedoBanmsM OC-42-1776-82 [10], pacTBopsioT
B BOJZIe B MEpHOH Konbe BMecTuMOCThio 100 mi1, o0beM
pacTBOpa BOJOH TOBOAT IO METKH U TIEPEMEIIINBAIOT (pa-
ctBop A). Cpok rogHOCTH pacTBopa A — 1 MecsI.
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IIpucomosnenue pabouezo pacmeopa. S M 3TalIOHHO-
ro pactBopa (pacTBop A) IMOMEIIAIOT B MEPHYIO KOJIOY
BMecTUMOCThIO 100 MJI, TOBOAAT 00BEM pacTBOpPa BO-
JIOH 710 METKU M mepeMemuBaioT (pactBop b-pabounit
pactBop). B 1 ma pacrtBopa b coxgepxutcst oxoiso
0,00009 rp. xnodenuna. KoHTpoabHBIH 00pa3el roto-
BHJIU ITyTeM J0OaBICHUs B MOy | M1 pabouero pactBo-
pa (pactBop b). B kauectBe x0mocroro odpasia opanu
MOYY 3/JOPOBOTO YeJIOBEKa, HE IPUHUMABIIETO JIeKap-
CTBEHHBIC BEIIECTBA.

2. Ot60p npoOsI mpoBoAMIHM IyTeM 3abopa 150-200 ma
MOYH B YHCTOM TE(IIOHOBOM WIIM CTEKJISTHHOM (hI1akoHe.
@rrakoH 3aKpbIBAIM U TTOMEIIAIN B XOJOAMIBHUK.

3. M3onupoBanue KIO(ennHa U3 MOYH TPOBOHIN OTHO-
BPEMEHHO U3 XOJIOCTOr0, KOHTPOJIBLHOTO U PEaTbHOTO (MOYa
YeII0BEKa, KOTOPBIN MPUHUMAI KIO(EIHH) 00pa3IoB.

Mouy noakucisiayn KoHeHTprupoBanusiM HCl-oMm 1 ipo-
BOJIMJIM YETBIPEXKPATHYIO SKCTPAKIHIO TUITHIOBBIM d(DH-
pom. DKCTpakT BeIcyuBanu 6e3nsoanbv Na, SO, huis-
TpoBaJy, ynapuBajin B Gpappopossix yamkax. Cyxue oc-
TaTku pacTBopsn B 10 Mit xnopodopma (V). bpanu no
2-2 mn V| pacTBopa, MepeHOCUIn B TpH PpapPopoBbie
Yalky JUIs JajbHeHnIeld Xxpomarorpadguaeckoi O4MCTKH
1 00HApY)KEHHMS, a TAKKE KaYeCTBEHHOTO M KOJTMYECTBEH-
HOTO OITPE/IEIICHUS CIIEKTPOPOTOMETPUIECKHM METOJIOM.

Pa3paboTanHas HaMU METOMKA H30IMPOBAHNUS KI0(eIH-
Ha M3 MOYH XapaKTepHu3yeTcs 0oJiee BEICOKOW CTEHEHBIO
m3onupoBanus (96%), gem cymiecTByromue MeToas! [ 12].

[Ipu mpoBenennn uccienoBanus metogoM TCX Hamu
HCIIOJb30BaH METOAWYCCKHAI ITOIX0JI, OCHOBAaHHBIM Ha

BBIOOpE ONTHMAJBbHBIX YCIOBUH MyTEM BapbHUPOBAHMS
(akTOpOB, BIUSIOIINX Ha pa3/ielieHHe: COPOCHT, cucTeMa
pacTBOpUTENIEH, MPOSABISAIONIUX PEareHTOB.

Buvibop copbenma. Ha ocHOBaHUY MPEIBAPUTEIBHO TIPO-
BEJICHHBIX UCCIIEJOBAHHI HAIll BLIOOP MBI OCTAHOBHUIIM Ha
roToBBIX IutacTHHKax «Cunydom» (Yexus) pazmepom
15X15, ynoOHBIX 115t COONIOIEHHS CTAaHJAPTHBIX YCIOBUH
aHaJM3a u HanOosee NOCTYITHBIX ISl HCCIIeIOBaHMSI.

Venosusi xpomamoepaghuposanus. Xpomarorpadupona-
HHE TPOBOIUIIN OJHOMEPHOE, B HACHIIIIEHHBIX KaMEpax,
BOCXOASIIUM criocoOom. JlymHa mpobera pacTBOPHUTES
BO BCeX ciydasix coctaisuia 10 cm.

Buibop cucmem pacmeopumeneii. B ocHOBy moji00pa yc-
JIOBHI XpoMaTorpaupoBaHus MbI TOCTABHIIH PA3IHYHYTO
CTETICHb TOJBIKHOCTH KJIO(EINHA B Pa3INYHBIX CHCTeE-
Max pactBoputeneil. C 11eibio BBI0Opa ONTHMAIbHBIX YC-
JIOBUI aHaJIN3a KIIO(eTMHA HaMHU ObLIO SKCIIEPUMEHTAIb-
HO MCCIIEI0BAHO OKOJIO 20-1 CHCTEM pacTBOpPUTENIEH, CO-
Jiep KaluX [HUKIOTeKCaH, TOIXyol, OeH301, XJI0podopm,
aleToH, H-OyTaHOJI, STUIIAIIETAT, TAHOJI, METaHOJI, BOLY,
KOTOPBIE NIEPEUNCIICHBI B IIOPSIKE YBEINYCHUS TTIOJISIPHO-
ctu [9,13]. Brimeyka3zanHble pacTBOPUTENHN BapbUPOBa-
JHMCh B Pa3IMYHBIX COYeTaHUsX. MaeHTudukanuio npo-
BOJIMJIM B CUCTEMaX PacTBOPUTEIICH KHCIOro, HEHTpasb-
HOTO M HIEJIOYHOTO XapaKkTepa.

B npouecce npeaBapuTenbHO 3KCIEPUMEHTAIbHOU
OLIEHKH CTETIEHU MPHUTOJHOCTH CHCTEM CBOW BBIOOD MBI
OCTaHOBWJI HA CUCTEMaX pPacTBOPHUTEICH, ITPECTABICH-
HBIX B Tabnuie 1. B aToii Tabnuiie mpuBOAATCS 3HAYCHUS
hRf (hRf=Rfx100) xnoennnaa B COOTBETCTBYIONINX CHC-
TE€Max pacTBOpPUTEIEH.

Tabnuya 1. 3nauenue k1ogenruna 6 nepCneKmMusHbIX CUCIEMAax pacmeopumerneil
(copoenm - nnacmunku « Cunygon»)

O0bemMHOe COOTHOLIEHHE 3
CucreMsl pacTBopHTeeii KOMIIOHEHTOB CHCTeM Hauenme
” (hRf=Rfx100)
pacTBopuTeJIeii

OCHOBHOT0 Xapakrepa: 100 - 15 66
MeTaHoI - 25% pacTBOp aMMuaka

STUJIALETaT-MEeTaHoI - 25% pacTBOp aMMHaKa 17:12:1 79
xJsiopoopM - HopM. Oyranon 25% pacTBOp aMMHaKa 70:40:5 40
HeiitpansHoro xapakrepa: 50:50 85
XJIOpO)OpM-METaHOI

STHUJIALETaT-METaHOI 80:20 14

W3 Tabmuner 1 saBcTBYeT, 4TO Hanboyee MPHUEMIIEMBIMH
ABISIOTCS 1,2 ¥ 4 cHCTEMBI pacTBOPUTENEH, KOTOPBIC MBI
MOKEM HCIOJIB30BATh Ul pa3pabOTKH METOIUKH HICH-
TH(UKAITUHN KITo(eTnHA.

© GMN

Br16op obHapyxuBaromero peareara. s Beroopa ooHa-
PYKUBAIOIIETO peareHTa MBI anpoOupoBain okoio 10-n
peareHToB. M3 HEX Haubosee MpUEMIEMBIMH OKa3aJIHCh
peareHTHl, IpUBEACHHBIC B TAOIHIIE 2.
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Tabnuya 2. Obnapyscusaemvie MUHUMYMbL KIOQeIUHa Ha NIACIUHKAX
«Cunygon» (8 MKz) ¢ pasmuyHbiMU peazeHmamu

Oo0Hapy:kuBalOlIie PeareHThbl Oo6Hapy:xBalOUMii MUHUMYM IBeT nsiTHA IBer pona
Ilapsr! Hoga [13] 0,1 KOPUYHEBBIN JKenroBaTblit
PactBOp 6G0oMKpe3omoBoro 3eieHoro [13] 1,0 CUHMH 3eeHOBaTOCHHUHN
PactBOp OpoMTHMOITOBOTO cHHETO [3,4] 0,2 CUHMH XKentoBatslit
PactBop 2,6-nuxnopdeHon nugodeHona 1.0 J— Tony6oii, koTopstit cryctst 30
(HaTpueBast conb) ’ MUHYM CTaHOBHTCS] PO3OBBIM

npumedanue. 6 CKOOKax YKaszansvl aumepamypHsble UCMOYHUKU, 6 KOMOPblX npu@edenbz
MemoouKu npuconmoesjenusl pacmeopoe cCoomeemcmeayiuux peacennos

Kak BumHO U3 TaOMUIE! 2, CaMO BBICOKOH YyBCTBUTEIb-
HOCTBIO B OTHOIICHNH KJIO(EIHHA XapaKTepU3yIOTCs pe-
areHTHI: TIapHl o71a ¥ pacTBOP OPOMTHMOIIOBOTO CHHETO,
MTO3TOMY U3 BBIIIECTICPEUNCICHHBIX PEarecHTOB HAaMH BBIO-
paHBI yKa3aHHBIE PEareHTHI.

Ha ocHoBaHuu MpOBENEHHBIX UCCIEA0BAHNN — CUCTEMA-
TH3AIMN yCIOBUI XpoMaTorpapupoBaHHs B TOHKOM CJI0€
copbeHTa (COpOSHT, CHCTEMBI PACTBOPHUTENICH, PEareHTHI
00OHapyXeHHs, X TyBCTBUTEIFHOCTH (0OHAPYKUBAIOIINI
MUHHUMYM KJIO(ENHA) - BRIOpaHbI YCIOBUS U pazpadora-
Ha Metonuka TCX st ero nIeHTH()UKAIIHAN.

Pa3zpaGoransr MeTonukn O0TOOpa M TOATOTOBKH MPOOHI,
M30IIMPOBAHUA M OOHApYXXEHHUSA KIOo(peTnHa M3 MOYH.
MeToanka U30IMPOBaHMSI OTIINYAETCS BBICOKOH CTETIEHBIO
nzomuposanust (96%), a TCX meronuka oOHapyKeHUS -
BBICOKOH IyBCTBUTENHHOCTHIO (0,1 MKr/miT), 9TO TIO3BO-
JSIET YCTICIIHOE UX IPUMEHEHHUE B XUMHUKO-TOKCHKOIOTH-
YeCKOM aHalm3e KiodemnHa.
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SUMMARY

NEW METHODS OF CHEMICAL AND TOXICO-
LOGICAL STUDY OF CLONIDINE (CLOPHELI-
NUM)

Adeishvili-Andguladze' L., Makharadze' R., Kurt-
sikidze' M., Abuladze? N., Kintsurashvili* K.

Tbhilisi State Medical University, Department of Pharma-
ceutical and Toxicological Chemistry, *A. Tsereteli State
University, Department of Pharmacy and Stomatology,
$Georgian State University of Subtropical Facilities

Clophelinum (clonidine) has hypotensive and soothing
effect. The literature describes cases of a poisoning with
clonidine, the majority of which are of the criminal char-
acter. Symptoms of clonidine intoxication differ from
poisoning with other substances. Clinical picture of poi-
soning with clonidine is complex enough. Pathological
and histological changes in internal organs in case of
poisoning with clonidine are non specific. The meth-
ods of sampling, isolation, and qualitative determina-
tion need improvement. The aim of the research was
investigation of chemical and toxicological properties
of Clophelinum to develop new techniques of isolation
and identification of clonidine. The technique of isola-
tion is characterized by high degree of isolation (96
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%), and technique of identification by high sensitivity
(0,1 mkg/ml), which proves their efficiecy.

Key words: clophelinum, clonidine, the chemical-toxi-
cological analysis.

PE3IOME

PABPABOTKA METOAOB XUMHUKO-TOKCUKOJOI'MYECKOI'O
AHAJIM3A KJIO®EJIMHA

AnenmBuin-Aunaryianse' JIL.B., Maxapansze' P.B., Kypuuxuaze' MLIII.,
Adynanze’ H.B., Kunnypamsui® K.M.

"Tounucckuil 20cyoapcmeeHHblil MeOUYUHCKULL YHUGEPCUMem, 0enapmamenm Qapmayeemuieckou
u mokcuxono2uieckoul xumuu, *Iocyoapcmeennviil ynusepcumem um. A. Llepemenu,
Ooenapmamenm gpapmayuu u cmomamonoeuu, Kymaucu, *I'pysunckuil cocyoapcmeenviil
VHUGepcumem cyomponuueckozo xosscmea, Kymaucu

l'unoTeH3uBHOE CPECTBO KIO(DEIUH, KPOME THITOTEH3UB-
HOTO 00MazaeT Takke O0Iey TOSAIOMNM JAeiicTBIEM. B -
TepaType OMUCAH LEJNbINA Psijl CIydyaeB OTPABICHUS KIIO-
¢demmaOM. B momaBmnstomeM OONBITHHCTBE CIy4daeB OT-
paBiieHre KI0(EITNHOM HOCUT KPUMHHAIBHBIN XapakTep.
JuddepeHnupoBaTh HHTOKCHKAIMIO KIO(QEIHHA OT MH-
TOKCHKAIIUU JPYTUMHU CPECTBAMHE TI0 KIIMHUYECKOH Kap-
THHE JIOBOJILHO CJIO0XHO. ITaToIornyecKre U TUCTONOTH-
YeCKHe W3MEHEHHsI BHYTPEHHUX OpPraHOB MPU OTpaBIie-
HUSIX [TPENapaToM TaKkKe HecTieupUIHbI. Y YU ThIBas BbI-
LIEU3JI0KEHHOE, U3yUeHHEe KIO(pEeTnHa B XUMUKO-TOKCH-
KOJIOTMY€CKOM OTHOIIIEHHH C SKCIIEPUMEHTAIILHOI pa3pa-
00TKO# METOZIOB 0TOOpa IPOOKI, H30IUPOBAHMUS, OOHAPY-
JKEHHUsSI U KOJMUYECTBEHHOTO ONPEACICHHs M0 Ceil JeHb
TIpeNICTaBIsIeT 0co0bIi nHTEpec. OOBEeKTaMH HCCIIEeI0BA-
HUS SIBISUTACH CyOCTaHIMs KiIo(enuHa 1 MoYa YeoBeKa
TIPHHUMAIOIIETO KIO(EITHH.

MeTtonamu Mcciie1oBaHus ObUTH IPUMEHEHBI: 1) Juis u30-
JMPOBaHMS KIO(EINHA U3 MOYH - KHIKO-)KUIKOCTHAS K-
CTpaKIHA U 2) 715 UICHTUPUKAIINA - TOHKOCIIOWHAS XPO-
matorpadus (TCX)

Ha ocHOoBaHWHM TIpOBENEHHBIX HCCIETOBAaHUN pa3pado-
TaHBl METOAWKH OTOOpa W TOATOTOBKHU MPOOBI, M30JIH-
poBaHUS M3 MOYH M HACHTH(UKAIIH KiodennHa. Me-
TOAWKA U30JIUPOBAHMS OTIINYACTCS BBICOKOH CTEHECHBIO
n3onupoBanust (96%), a TCX meronuka naeHTH(UKA-
[IWU - BEICOKOH 9yBCTBUTENBHOCTHIO (0,1 MKI/™MI), 9TO
MTO3BOJISIET YCIIEIIHOE UX PUMEHEHNE B XUMUKO-TOKCH-
KOIIOTHYECKOM aHanm3e (copOoeHT «Cmrydom», cuctema
pactBoputeneit xmopopopm-meranon - 50:50, Rf=0,85,
00HaApY)KMBAIONINN peareHT — Maphl Hoxa W pacTBOP
OpOMTOMOIIOBOTO CHHETO).

© GMN
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EXPERIMENTAL STUDY OF THE NEW BLOOD PUMP
FOR THE HEART-LUNG BYPASS MACHINE

Khodeli N., Partsakhashvili J., Chkhaidze Z., Sologashvili T., Metreveli L.

Scientific-Educational-Training Centre of Experimental Surgery, Institute of Morphology, Tbilisi, Georgia

Majority of currently operating systems of artificial blood
circulation for heart-lung bypass applies roller pumps as
injecting units [4,7]. Though currently these units and their
control systems are very well developed, number of au-
thors report on complications in the process of their func-
tioning. Complications, related to the constructional char-
acteristics of the roller pumps declare themselves in a form
of homeostasis disorder of various degrees, buffer devia-
tions, centralization of blood circulation accumulation of
sub-oxide products, impairment of entirety of membranes
of the blood corpuscles etc. [1,3,10,13]. Non-physiologi-
cal blood flow, caused by the roller pump in the aorta and
large vessels is regarded as the major reason for such com-
plications. Numerous attempts of some authors to replace
the roller pumps with other pressurizing devices [2,11]
remained within the experimental laboratories. At the same
time, there exists the reliable alternative to the roller pumps
— the artificial heart ventricles, which form in the arterial
bed the flood flow maximally close to the physiological,
excluding traumas of the blood corpuscles [6,12]. Artifi-
cial ventricles are widely applied in clinics as the systems
of supplementary blood circulation, though they are not
used in the HLB machines. Supposedly, this is caused by
their high prices.

Goal of the research: development of new, simple and
cheap perfusion device and HLB machines and study of
their hydrodynamic characteristics in the experiments with
animals.

Materials and methods. As a basis model of the pump
we used the device developed in our laboratory [9]. In
the pump module of the developed device the blood ac-
cumulation and its forcing function was unified in two
hermetic transparent reservoirs with rigid walls, with the
volume selected for given experimental animal. For sim-
plification of assembling of the experimental pump de-
vices used for relatively large test animals we employed
cardiotomic reservoirs of used traditional children’s dis-
posable HLB systems, with volume of 1000 ml each. In
the assembly scheme of each perfusion machine two such
reservoirs were located before membrane oxide-genera-
tor on the level of surgical table. Two inlet jets for blood
(inner diameter up to 6 mm) of each of the reservoirs
were connected with each other and supply venous trunk
(inner diameter up to 10 mm). Outlet jets are connected
with each other and the trunk leading to the oxide gener-
ator (inner diameter up to 6 mm). In each of the reser-
voirs the jets of the air outlets are connected with the
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pneumatic receivers of positive and negative pressures
with special external valves controlled electronically,
included into the pump unit, provided filling of one of
the reservoirs, creating negative pressure in it, if the outlet
trunk is closed and simultaneously, from the other reser-
voir there was provided pressurizing, supplying positive
pressure with the closed inlet trunk. In the trunk con-
necting the outlet of oxide generator with the inlet of
arterial filter there was placed the external pulsating unit
also included into the pump unit. Electronically control-
led pulsating unit, pressing the trunk to certain level, al-
lowed changing of the tractions frequency (TF), steep-
ness of growth and fall of pressure (dp/dt) and duration
of systole and diastole. In the control system there is
also included the unit for control of the level of liquid in
the reservoirs and switch of valves, regulating sequence
of functions of letdown and pressurizing. For use of the
perfusion system on small laboratory animals only the
volume of the pump reservoirs and diameters of con-
necting trunks were changed. Thus, the total volume of
system filling was changed.

Monitoring of the pneumatic pressure in the chambers of
the reservoirs and pressure of pulsation frequency, vol-
ume of blood floe in the connecting trunks and vessels of
the biological model was provided by means of the elec-
tromagnetic sensors of polygraph “Mingograf-81” - Ele-
ma Shonander (Sweden) and flow meter “Nihon Kohden”
(Japan). In the experiments with the animals there was
also measured the temperature in the rectum and oesopha-
gus and cardiogram was made. Acid-base condition of the
blood was measured by means of gas analyzer “Astrup” —
Denmark.

Results and their discussion. Stand tests were conduct-
ed with the purpose of determining of hydrodynamic ca-
pacities of the pump device and reliability of its control
system. They allowed for identification of basic charac-
teristics of the pump device and the machine as a whole.
The system, assembled entirely on the vertical holder al-
lows for maximal approach to the object of perfusion, thus
significantly reducing the volume of filling [8]. In the
closed regime of circulation, with 6-mm connecting trunks
capacity of the machine was 8.5 1/min. Pressure on the
outlet trunk was regulated within 0 — 300 millimeters of
mercury and within the system, it, mainly, was dependent
on resistance of oxide generator and arterial filter. In the
regime “Stop” levels of the liquids in the pump reservoirs
was maintained unchanged and this did not require press-
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ing of the trunks. Pump control system allowed for crea-
tion of both, laminar and pulsing flow of the liquid on the
outflow trunk.

The perfusion system was tested in the acute experiments
(14 experiments) on the outbred dogs of both sexes, with
up to 20 kg weights, on which, in the conditions of com-
bined narcosis and sternotomy, by means of standard tech-
niques, there was conducted cannulation of the cava and
aorta. The perfusion system was filled with the blood sub-
stitute (total volume of filling was 900 — 1000 ml of Ring-
er’s solution with 5000 units of heparin), in the recircula-
tion process there were removed the bubbles of air and
the system was stopped. Arterial trunk was connected from
the filter to the aortal cannula and the inflow, venous trunk
to the triple connection of the venous cannulas. The par-
allel heart-lung bypass in the direction of blood flow was
commenced in one of the pump reservoirs. After its fill-
ing to the conditional mark (corresponding to 700 ml),
flow of venous blood was directed to another reservoir
and to the first one, air was supplied from the receivers
under the pressure (150-200 mm of mercury). Thus, the
blood pressurizing through the arterial filter into aorta was
commenced. Capacity of the system was no more than
1200 ml/min. Redistribution of blood in the reservoirs, as
well as providing pressure and relieve in turns in the cham-
bers was provided automatically from the control system.
We conducted simultaneous normothermal perfusion with
the operating heart and natural oxygenation for the peri-
od up to 1 hour. Further we provided full HLB, carrying
out cardioplegia, squeezing aorta and terminating artifi-
cial ventilation of lungs. Duration of full heart-lung by-
pass achieved 3 hours. Systolic pressure was maintained
within 120-130 millimeters of mercury; diastolic — 70-80
mm of mercury (average pressure in the femoral artery
for entire period of perfusion was no less than 75 mm of
mercury). Volume velocity of blood flow in the arch of
aorta was within 950-1100 ml/min and in the femoral ar-
tery — 60-80 ml/min.

Regarding requirements of the experimenters in this sphere
[5] there was developed miniature version of the perfusion
system, tested in the first experiments on 17 rats, to which
it was connected by the scheme: left middle — descending
aorta, with retrograde pressurizing of blood (without oc-
clusion of ascending aorta, in the conditions of cold car-
dioplegia (fibrillation of the ventricles). As a result of full
heart-lung bypass in 13 cases there was observed sponta-
neous restoration of heart operation after 30-minute per-
fusion. In no one of the conducted experiments hemoly-
sis was not observed in the blood tests.

First attempts of operation in the experiments on non-tra-
ditional systems of heart-lung bypass and pulsatile per-
fusion showed possibility of achievement if hemodynam-
ic characteristics identical to physiological ones. In com-
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parison with the traditional machines the system has min-
imal volume of filling and does not damage blood cor-
puscles. Constructive pumping system and entire perfusion
system are quite simple and the control system allows
achievement of hemodynamic characteristics maximally
close to physiological ones. In addition, the system could
be applied on the experiments on both, large and small
experimental animals.
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SUMMARY

THE EXPERIMENTAL STUDY OF THE NEW BLOOD PUMP
FOR THE HEART-LUNG BYPASS MACHINE

Khodeli N., Partsakhashvili J., Chkhaidze Z., Sologashvili T., Metreveli L.

Scientific-Educational-Training Centre of Experimental Surgery, Institute of Morphology, Thilisi, Georgia

The functioning of the rolling pump in the system of arti-
ficial blood circulation is associated with a number of com-
plications. For avoiding these complications, virtually new
perfusion system is developed, in which the functions of
a blood reservoir and a pump are united in hermetic car-
diotomy reservoirs. The technical aspects of connecting
this system to experimental animals are described. In com-
parison with the traditional machines the system has min-
imal volume of filling and does not damage blood cor-

puscles. Constructive pumping system and entire perfusion
system are quite simple and the control system allows
achievement of hemodynamic characteristics maximally
close to physiological ones. In addition, the system could
be applied on both, large and small experimental animals.

Key words: artificial blood circulation, new perfusion
device, new heart-lung bypass machine, blood pump.

PE3IOME

PE3VYJIBTATBI SKCIIEPUMEHTAJIBHOI'O UCIIBITAHWS HOBOI'O HACOCA
JJIS1 AITITAPATOB CEPAEYHO-JIEIOYHOI'O OBXOJA

Xonean H.I'., Mapuaxamsuau 1./1., Uxauaze 3.A., Comoramsuiu T./1., Merpeseau JLA.

Hucmumym mopgonozuu, Hayuno-yuedbHo-mpenunzo8ulii yeHmp sKcnepumenmanvuol xupypeuu, Tounucu, I pyzus

Pa3paborano HOBOe, Hamboee MPOCTOE M JIEIIEBOE
nepdy3noHHOE yCTPOUCTBO IS allapaToB CepACYHO-
merogHoro ob6xona (Statepatent; Georgia, 2004:
NeP3975), obecnieunBarormiee OMM3KHAN K (HYU3HOTOTHIEC-
KOMY ITyJIbCHPYIOIINHI ITOTOK KPOBH, OIIMCAHBI €T0 CXe-
Ma ¥ TI0Ka3aTeli THAPOANHAMHYECKUX XapaKTePHCTHK,
MOJTyYCHHBIE B pe3yJIbTaTe CTCHIOBBIX HCIIBITAHUI 1 HC-
MOJIb30BAHUS B OKCIIEPUMEHTE Ha KUBOTHBIX. [lepBbie
OIIBITHI O JKCIUTyaTalli¥ HETPaJWLIUOHHOW CHCTEMBI
CepICYHO-JIETOYHOT0 00X0/1a K METO/1a MyJIbCHPYIOIIEH
nep(dy3uu B 9KCIIEPUMEHTE II0Ka3aIi BO3MOXXHOCTB 10~

CTH)KCHHS TEMOJMHAMHYECKUX MMOKa3aTenei HAeHTHY-
HBIX ¢ (Qusnomornyeckumu. Ilo cpaBHeHHUIO ¢ Tpagu-
[IMOHHBIMH aNllapaTaMy CHCTEMa HMEET MUHUMAaIbHBIN
00BEeM 3aMONHEHUS M HE TPaBMHpPYET (OPMECHHBIC
3JeMeHThl KpoBU. HacocHoe ycTpoHCTBO U Besl Iep-
(dy3noHHas cucTeMa KOHCTPYKTHBHO MPOCTA, a CHCTE-
Ma YIIpaBJICHHS MTO3BOJISIET JOCTHYb MAaKCUMAIbHO (BH-
3MOJOTUYECKUX TEeMOAMHAMUYECKUX XapaKTEPUCTHK.
Kpowme Toro, cuctemMa MOKET HCIIOIb30BaThCS B HKCIIE-
pUMEHTaX Kak Ha KPYMHBIX, TaK ¥ HA MEJIKUX 3KCIIEPU-
MEHTAJTbHBIX KHUBOTHBIX.
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IOPEKTUBHOCTD U BE3OITACHOCTD I'EIITPAJIA,
BUTAMUHA B6 U ®OJIMEBOM KUCJIOTHI
HIPU TOKCUYECKOM I'EIIATUTE, BBI3BAHHOM TETPAXJIOPMETAHOM

Anrtenasa H.A., T'oronaypn M.H., I'oronaypu JI.HU., IIupuxanaiimeuan H.H., Oxynxasa M.B.

Tounucckuii 2o0cyoapcmeennvliil MeOUYUHCKUL yHugepcumem, 0enapmamenm apmaxkoiocsuu

N3BecTHO, 9TO OOTBIIMHCTBO STHOJIOTHUECKUAX (PaKTOPOB
BHYTPHIICYCHOYHOTO X0JIecTa3a IPUBOIAT K YTHETCHHUIO
AKTUBHOCTH S-aJJCHO3MIMETUII-CHHTETA3bl ¥ CHIKCHUIO
MIPOAYKIMHU S-aJeMETHOHUHA, YTO CONPOBOXKIACTCS Ha-
pylIeHHeM OHOXMMHYECKHX IPOLECCOB - TPAHCMETHIIH-
pPOBaHUSA U TpPAaHCCYJIbOUAUPOBAHHS B TEMATOLUTAX
[1,2,8,11]. B pe3ynbrare CHIKAIOTCS KJICTOUHBIC 3aMachl
THOJIOB U Cynb(haToB (IIyTaTHOHA, TAypHHA U Jp.), 00ma-
JAIOIINX BBIPAKCHHBIM AHTHOKCHAAHTHBIM JEHCTBUEM U
SIBJISIOIIUXCS ITIABHBIMH CyOCTAHIMSMU B A€TOKCHKAIIUH
9H/I0- ¥ K30TE€HHBIX KCEHOOMOTHKOB. [lepUIHT STHX TIpo-
JOYKTOB MPUBOIUT K HUTOJH3Y TEIAaTOLUTOB MPH XOJec-
Ta3ax JII000TO reHes3a, MOITOMY B KOPPEKLHH TOKCHYeC-
KHX MMOpa)KeHUH NedeHn Hanbosee onpaBIaHo UCIIOb30-
BaTh MEJUKaMEHTHI, COACPIKALINE B CBOEM COCTaBe ajie-
METHOHHH, KOTOPBIil 00aaeT AeTOKCHKAMOHHbIM, pe-
TeHEePUPYIOIINM, aHTHOKCHIAHTHBIM, aHTU(HOPHHU3UDY-
FOIIIIM, HEHPOTIPOTEKTUBHBIM () (hEKTOM U ICHCTBYET KaK
MeTabonnaecKuii cyocTpar BayKHSHIIINX OMOXUMIYECKIX
peakmmii B opranu3me [8]. AneMEeTHOHHH (TenTpai) B
OOJNBITUHCTBE CITyYaeB sSBISACTCS MpermapaToM Beibopa. B
TIOCJIETHIE TO/IBI IIPH OCTPBIX U XPOHUUYESCKHX 3a00JIeBa-
HUSIX TIEYCHH ¢ CHHIPOMOM BHYTPUIIEYEHOYHOTO XOJec-
Ta3a MoKa3aHa BHICOKAs dPPEKTHBHOCTH TeMaTOMpPOTEK-
TOpa TemnTpaja - MpeaecTBeHHNKa rryTarnona [8]. Ox-
HaKO, HECMOTPS Ha BBICOKYIO T€IaTONPOTEKTOPHYIO aK-
THBHOCTB TelTpalia, HepelIeHHBIM OCTaeTCsl BOIPOC 00
ero 6e3omacHoCTH. Kak H3BECTHO, renTpal npeBpaaet-
Csl B [ICYCHU B TOMOLIMCTENH C TIOCJISIYIOIIEH ero yThuiu-
3aleil B peakMAX CHHTE3a IMCTEHHA, IIIyTaTHOHA WIIH
pecunTe3a MmeTHoHNHA [8]. B ycnmoBusax pedunnrta BuTa-
MUHOB I'pynnbl B (onieBoit KHCIoThl, THPUIOKCHHA, TH-
aHkoOaTaMHWHa) HAOMOmaeTCs HapyIICHUE YTHIH3AIUN
TOMOIIMCTEHHA H €T0 HAKOIUICHHE, YTO YBEIHYHBACT PUCK
Pa3BHTHS CEPACYHO-COCYIUCTHIX U IICUXMYECKUX 3a00J1e-
Banuii [11]. {ns noBemmeHws 3gppexTuBHOCTH 1 Oe3omac-
HOCTH TeNTpajia MpeICTaBIsAeTCs LeNeCO00pa3HbIM KOM-
OmHanus ero ¢ BUTaMuHOM B6 m (onmeBoil KucioToM,
00eCcIevnBaIOIINX YTHIN3AINIO TOMOLIUCTEHHA B PEAKIIU-
SX CHHTE3a TIIyTaTHOHA.

Lenpio nccneqoBaHus SIBUIACH OIICHKA Y(P(PEKTUBHOCTH
7 0€30TMaCHOCTH KOMOWHUPOBAHHOTO TIPUMEHCHHUS TETIT-
pana, BuTamuHa B6 1 (oIreBoit KHCIOTHI IPH TOKCHIEC-
KOM TelaTHTe B SKCIICPUMEHTE.

MarepuaJ u MeTOAbI. B cepun dKCiepuMeHTOB, IPOBE-
JICHHBIX B OCEHHE-3MMHHUH Tnepnof, Ha 60-u Gecropos-

© GMN

HBIX OeIBIX KpbIcax o0oero moina, maccoit 180-260 Tp.,
KOTOPBIX COAEPIKAIN B BUBAPUH IIPU €CTECTBEHHOM CBE-
TOBOM PEXHMME HA CTAaHAAPTHOHN IHETE NMPH CBOOOTHOM
JOCTyTIE K BOJC W MUIIE OLEHUBAJN BIUSHUE BUTAMU-
HOB B6 1 (onmeBoit kucnoTel Ha 3P PEKTHUBHOCTH TEIIT-
pamna. PangomMu3amnuio »KMBOTHBIX MIPH BKIIOYCHUN HX B
KOHTPOJIBHBIE WJTH OCHOBHBIE TPYTIITHI IPOBOAMIH B CITy-
YallHOM MOpsiIKE Ha 7-0H I€Hb OT Hauaja BBEJACHUS TET-
pa-xiopMeTana. JKMBOTHBIX paHIOMU3UPOBAIN HA JBE
TPYTIIBI - KOHTPOJIBHYIO — 0€3 TeTpaxJIopMeTaHa u oc-
HOBHYIO - ¢ MHTOKCUKALIMEN TeTpaxyiopmeTaHoM. JKu-
BOTHBIM KOHTPOJBHOU TPYMNIBI - HOpMa (KOHTPOIH 1)
BBoamin 0,2 mut 0,9% pacTBopa HaTpuA XJI0pHa, a TIep-
BOH OCHOBHOH (KOHTPOJB 2) - TETpaxJIOopMeTaH, BTOPOIt
(ocuoBHOM) -TeTpaxmopmeran +0,2 M 200Mr/KT TenT-
pamna, TpeTbeil (OCHOBHOM) - TeTpaxiiopMeTaH+dore-
BYIO KHUCIIOTY B 03¢ 0,2 MT/KT, 9eTBepTOH (OCHOBHOH) —
TeTpaxiiopMeTaH+BuTamMuH B6 B m03¢ 0,2 MT/KT, IATOH
(ocHOBHOI) — TeTpaxiopMeTaH + BUTaMUH B6 B mo3e
0,2 mr/xr + onmeByto kucHOTY B 103¢e 0,2 Mr/kr+0,2 M
200mr/kT TeniTpana. OcTpoe OTpaBICHHUE TETpaxiopMe-
TAHOM BOCIIPOU3BOIMIIN ITyTEM €XEITHEBHOTO MOJIKOXKHO-
ro BBeneHns | mu/kr CCl4, pacTBOpeHHOTO B paBHOM
00BEME OJIMBKOBOTO Maclia B TeueHue 6 queil. B kaxgoi
rpynne 0puto mo 10 kpeic. Kpeic gexanmuTupoBa u mos
3(hUPHBIM HAPKO30M.

lematonporexTopHYI0 3P (HEKTUBHOCTH MCCIAETYEMBIX
TIperapaToB OIICHUBAJIN 110 THHAMHKE H3MEHEHUH coep-
skaHusI TATOXpoMOB P 450 n b5, AT® u mokazarenei riy-
TATHOHOBOM CHCTEMBI TICUEHH ITPU TOKCHYECKOM TeIaTH-
Te, a 6e30MacHOCTh - IO N3MEHEHHIO COACPIKAHUS TOMO-
OUCTEWHA. DKCTPAaruPOBaHNE IIUTOXPOMOB JIbIXaTeIHHON
[IENTN MUTOXOHIPUH M3 KPOBU U TOMOTEHATOB ITEUEHH TIPO-
BOJIMJIM IT0 METOIMKE, onmucanHoi Rosenthal et al. B 1949.
Omnpenenenne comepxanus uroxpoma P450 u muroxpo-
Ma b5 TpOBOAMIN IO METONY ONMHCaHHOMY B pabore
Chance et al [6]. ComeprkaHne TITyTaTHOHA OTIPEICIISITN
10 MU3MEPEHUI0 ONTHYECKON TJIOTHOCTH TPOAYKTA peak-
uu ¢ 5,5’ nutnoduc-(2 HUTpoOEH30iHOM) KUCcToTOoMH [7].
Ob1mee comepikaHre TOMOIMCTEHHA B TJIa3Me U CyCIIeH-
3UH TEMaTOIUTOB OIPENEeIsTH MeToaoM (ha30BOOOpaTH-
MO BBICOKOJKHIKOCTHON XPOMOTOTpa(yy C perUCTpaIin-
eif comepkaHUs TOMOIIMCTENHA MO 00pa30BaHUIO
NH, 7-fluoro-2-oxa-1,3-diazole-4-sulphonate (SBDF) tu-
OJIOBHIX aJIIyKTOB Mo Metoxy Vester and Rasmussen
(1999). KomnuectBennoe comepkanne AT® mpoBoanian
SH3UMAaTHYECKHM METOJOM C IOMOIIBIO0 TecT-Habopa
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“Boehringer Mannheim” (ABcTpust). Metozp! onpeesne-
HUS coziepkanus nuToxpomoB P450 u bS, myrarnona,
AT®, romonycTeHa U aKTHBHOCTH IITyTaTHOHTpaHcde-
pa3bl onucansl B paborax [1,2,6,7].

MEJUIIUHCKHE HOBOCTH I'PY3HH
LSISHON3ILML LSIIRNGO6™ 5OSLRI60)

CrarucTH4yeckyio 00paboTKy pe3ylabTaToB IIPOBOJMUIM C
MOMOIIbI0 KOMIBIOTepHBIX Iporpamm “STATISTIKA™,
nucnomub3ys t-rect CTbroZieHTa (CpaBHUBAEMbIE BETUUUHBI
cuuTaiu foctoBepHeIMU mpu p <0,05).

Tabauya. dpgexmusnocms u b6esonacnocms cenmpana, gumamuna B6 u ¢onuesoii kuciomer
npU MOKCUHECKOM 2enamume, 6bI36AHHOM YemblPeXI0PUCTIBIM Yeepooom

HWHTOKCHKAIUS YeTHIPEXJIOPUCTHIM YIJIEPOAOM
KonTpoan +BaTaMHH
Iloxazarenns/rpynmna p KonTpoJss +donnesas | +Buramun | B6+donuesasn
1 (nopma) + renTpaj
2 KHCJIOTA Bé6 KHCJI+
remnrTpaJ

AT®, MMOJIB/T BIIaXKHOI . . # * 4y
S 4,0620,07 | 2,2840,08° | 2,62+0,08° | 2,3+0,6 2,540,5 3,940,5
Huroxpom P40, 0,5740,02 | 0,2240,02° | 0,3240,04% | 0,32+0,06™ | 18,2406 | 0,58+0,02*"
HMOJIB/MI Oenka
ggx‘pw bs, HMOIBAME | 504003 | 02240,04° | 0.35£0,05% | 0.3240,03% | 32.500.5° | 0.55+0,03"
fi;;wamo}" mr/r 2,56+0,02 | 0,78+0,05° | 1,4540,1% | 1,26+0,06™ | 1,3840,05" |  2,75+0,1*
Payratuontpancdepasa, | oo 5117 | 110 6103° | 1858187 | 150467 | 160£7.5% | 260.8£20"
Mkmosb HA JIOH/Mr Mua
T OMOIHCTEHH 5840,7 | 20242,0% | 14542,5% | 17242% | 16,9+1,7* 6,941,0%"

npumeyanue. cpagHenue pasiudutl cpeOHux ¢ konmponem I - *;
¢ konmponem 2 - #; ¢ eenmpanom - +; p - ne 6onee 0,05

Pesyabrarsl M X 00cy:kaeHue. Pe3ynbraTel uccienoBa-
HUH, TPOBEJCHHBIX HAMH pPaHEe W JaHHBIC JIUTEPATYPbI
[1,2,10] nokaszamu, aro CCl, y KpbIC BBI3BIBAET aKTHBA-
LUIO TIPOIIECCOB CBOOOTHOPAINKAIBHOTO OKHUCICHUS U
BIICUET 32 COOOH pa3BUTHE CHHIPOMOB IIUTONH3A (TIOBBI-
IIIEHHUE B CBIBOPOTKE KPOBH KPBIC aKTUBHOCTH MAaPKEPHBIX
(epmenToB muronm3a - Tpancamuaas AJIT u ACT) u xo-
necta3a (yBeTHUCHUE COMEpKaHIsI 00IIero OnnnpyonHa,
cBOOOIHOTO OMIHPYOMHA, aKTUBHOCTH MapKepHOTO dep-
MEHTA X0JlecTasa - menoIHoi pocdaraser). Bricokas ak-
THBHOCTb B TIIIa3M€ KPOBH MapKEPHBIX ()EPMEHTOB IIUTO-
JM3a U XOJIecTa3a KOPPEIUPYET ¢ TOBBIIICHHEM MPOOK-
CH/IaHTHOW aKTHBHOCTH - YBEITMYCHNE 00IIeH OKCHIaHT-
HoOM akTuBHOCTH (OOA), comepKaHUs MaJIOHOBOTO aJlb-
neruma (MJIA), a TakKe cO CHIDKEHHEM aHTHOKCHIIAHT-
HOM 3aIIUTHI - CHIKeHKE mokaszareneir OAA, akTHBHOC-
TH KaTanas3bl. AKTHBAIIS CBOOOJHOPAANKATIBHOTO OKHC-
JICHUS TIPU OCTPOM TENATUTE CIIOCOOCTBYET, KaK M3BECT-
HO, HAPYIIEHNIO MUKPOCOMAJIBHOTO 00€3BpeKnBaHms. Pe-
3yJbTaThl HACTOSIIETO UCCICOBAaHNS TI0Ka3aJIH, YTO TET-
paxJIopMeTaH BBI3BIBAET PE3KOE HapyIIEHHE 00E3BPEKH-
Baromeil pyHkunu rnedeHu (tabmuma). Tak, comeprkanne
nutoxpoMma p 450 u murToxpoma b5 CHIKAIIOCH COOTBET-
CTBEHHO B 2,6 u 2,7 pa3, mryTarnoHa B 3,3 pa3a, a akTUB-
HOCTH TIyTaTHOHTpaHc(hepas3sl B 2,6 pa3. OqHOBpEeMeH-
HO OTMeYajoch peskoe, B 1,78 pa3, cHIDKeHHE comepika-
Hust AT® u yBenuueHue cofepxkanust romouuctensa. [pu
9KCTIEPUMEHTAIBHON TEPANTNH OCTPOTO TOKCHYECKOTO TI0-
pakeHMS TIEYEHU KPBIC U MPUMEHEHNH TenTpajia Halmo-
JIa7I0Ch TENaTONPOTEKTOPHOE JICHCTBHE, UTO MPOSBIISIOCH
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B YBEITMYCHUH conepkaHus nutoxpoMos P-450 u b5, mo-
BBIIIIEHNH aKTHBHOCTH TITyTaTHOHTpaHC(epassl, 10 CpaB-
HEHHIO C KOHTPOJIEM. YBEINYHNBAIOCH TAKXKE U COJEpIKa-
HHUe TiyTarnoHa (tabmwma). [Ipu moctaTodHOM KOITH4Ye-
CTBE IIyTaTHOHA TEMaTOLUT HaNMEHEE MOIBEPKEH TOK-
CHUYECKOMY JICHCTBUIO METa0O0INTOB JIEKAPCTBEHHBIX ITpe-
MapaToB, a P OIMPEAEICHHBIX YCIOBUSIX MOXET IPOUC-
XOINUTH Jake WX AeTokcukamws [8]. OmHako, pu MOHO-
TEpanyy TenaTuTa TeNTpaioM He HaOMI0IaI0Ch yiTydIIe-
HUS KJIETOYHOH sHepreTuky. [IpuMenerne BuTaMiuHOB B6
1 (GoMeBOI KUCIOTHI MTPH TOKCHUECKOM T€HaTHTE TaKKe
CONPOBOXK/JIAJIOCH OIPENEIECHHON ONTUMU3ALMEN ncce-
IlyeMbIX mapameTpoB. OmHako, HauOOINbIIast TenaToIpo-
TEKTOpPHAast aKTHBHOCTH MPOSIBIISLIIACH TIPH KOMOWHHPOBaH-
HOM TIpUMEHEHHH TenTpala, BUTaMuHa B6 n ¢ommeBoit
KHCIOTHL. ClieryeT OTMETUTD, YTO TIPH OCTPOM TOKCHYEC-
KOM TernarnuTe KOMOMHHPOBAaHHOE ITPUMEHEHHUE TenTpaja
1 BUTaMuHOB B6 1 o11eBoii KMCIOTHI MPUBOAMIIO TIPaK-
TUYECKN K HOPMaJIN3aIH BCEX MCCIEAYEMbIX MTapaMeT-
POB. 3acTyKMBacT BHUMAHUSA TOT (DAKT, 4TO B OTIMIHE OT
MOHOTEPANY TeNTPasoM, KOMOMHAIMS TenTpaja U BHU-
TaMuHaMH B6 1 (onneBoil KHCIOTH MPUBOAMIIA K TIPaK-
TUYECKN K HOpMaJM3alnu KIeTOYHON sHepreTuku. Cie-
JIyeT OTMETHTh, YTO TPH KOMIUICKCHOM NPHMEHEHNHU HE
TONBKO YCHIINBAETCS 3(P(PEKTUBHOCTD TENAaTOPOTEKTOP-
HOTO JIeHCTBUSI TETITpaja, HO BO3pacTaeT M 0E30acHOCTb,
0 YEM CBHICTEJILCTBYET 3HAYNTEIHLHOE CHIDKEHHUE COJIEp-
KAHUS TOMOILIMCTENHA, IO CPABHEHMIO KaK C TPYIITIOHN K-
BOTHBIX C TETPaxXJIOPMETAHOBOW MHTOKCHKAIHEH - Oe3
JICYECHN S, TAK 1 C JIEIEHHEM TONIBKO rentpaiom. Hanboms-
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nrasi rernaTronpoTekTopHas 3h(HEeKTUBHOCTH KOMOUHUPO-
BaHHOTO MPUMCHEHUs BUTaMuHa B6, (hoTueBoii KUCITIOTHI
U renTpasa, o CPaBHEHUIO ¢ MOHOTEPAIUEH KaXKI0TO 13
MpernaparoB, MOXKET ObITh 00YCIOBJICHA YCHICHUEM, O]
BIIMSTHUEM (DOJTMEBO KUCIIOTHI, PECUHTE3a MCTHOHIHA U3
TOMOIIMCTCHHA, a MOJ BIUSHIUECM BUTaMHHA BO, cuHTe3a
[IyTaTHOHA U3 TOMOIUCTCHHA, TOCKOJIBKY H3BECTHO, YTO
TOMOIIMCTCHH, KOHJICHCUPYSCh C CEPHHOM, TPEBPAIacT-
Cs1 B IIUCTATHOH B PCAKIUH, KATaTH3UPyEMOM ITUCTaTHOH-
B-cunTa30ii, k0paKTOpOM, KOTOPBIM SIBISICTCSI BUTAMUH
B0, a pacrienicHue IICTaTHOHA ¢ 00Pa30BaHUECM ITUCTE-
WHA OCYIICCTBISICTCS APYruM B6-3aBUCUMBIM (pepMEHTOM
— ramMmMa- ucTatuonazoil. CBOOOMHBIN IUCTCUH SIBIISCT-
Csl IPEKYPCOPOM ISl CHHTE3a IIyTaTHOHA, MTPAFOIICTIO
CYIICCTBCHHYIO POJIb B aHTHOKCUIAHTHOM 3aIlIUTE Tera-
TOI[UTOB M MPOI[ECCaX OMOXUMUYCCKON JCTOKCHUKALIUU
[8,9,11]. Yerpanenue nedunura AT nox BAUSIHACM KOM-
OMHAIMK TenTpaja ¢ BUTaMUHOM B6 sBisercs BechMa
[CHHBIM JIJI1 HOPMAJbHOTO (DYHKIIMOHUPOBAHUS BCEX
MeMOpaH, KaK KJICTOYHBIX, TaK ¥ CYOKJICTOYHBIX H JIJIs
MPOTCKAHUS BCEX MIACTHYCCKHUX IMPOIECCOB U CHUHTE3a
[IIyTaTHOHA, TOCKOJIBKY BCE 3TH MPOIECCHI - SHEPrO3aBH-
cumbie. TakuM 00pa3oM, MOXKHO 3aKITFOUUTh, YTO IJIAB-
HOW OTVIMYUTEIHHON 0COOCHHOCTHI0 KOMIUICKCHOTO TIPHU-
MEHCHHS TeNTpaja ¢ BUTaMuHamMu B6 u QonueBoil kuc-
JIOTOW OT MOHOTEPAIUH TCHTPATIOM SBJISICTCS ONMTHUMHU3A-
IUST ICTOKCUITMPYIOICH (DYHKIIUH MIEUCHU, BOCCTAHOBIIC-
HUC CHHTE3a IIyTaTHOHA Ha (JOHE CHIDKCHUS COMEpIKa-
HUS TOKCHYECKOTO MPOTYKTa TOMOIIMCTEHHA, MOIACPIKa-
HUE Ha JIOCTaTOYHO BBICOKOM YPOBHE aJCHUJIOBBIX HYK-
neotnoB. HaOmromaemoe 1moj BIUssHHEM BUTaMUHOB BO,
(honmeBOit KUCIIOTHI M TENTpaIa MOBBIIIICHHAE CHHTE3a Ty~
TaTHOHA, CONMPOBOXKAAEMOE CHUIKCHHUEM COACPIKaHUS
TOMOIIMCTENHA U yBenuueHuem cojepxanust ATD He
TOJBKO CTIOCOOCTBYET YIYUIICHUIO TeMaTOIPOTEKTOPHON
3(exTUBHOCTH TenTpasa, HO CYMIECTBEHHO CHHXAeT
PHCK pa3BUTHS TCHXUIECKIX PACCTPOHCTB M OCIIOXKHE-
HHUI CO CTOPOHBI CEPAEUHO-COCYIUCTON CUCTEMBI, CBSI3aH-
HBIX C TOMOITUCTEHHEMHUEH. PexoMeH10BaHO [JTs JIeUeHUS
TOKCHYECKUX TeIaTUTOB KOMIUIEKCHOE TPUMEHEHHE TeTl-
TpaJia ¢ BUTaMHHaMHU B6 u honmmeBoii KHCIOTOH.
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SUMMARY

EFFICACY AND SAFETY OF HEPTRAL, VITAMIN B6
AND FOLIC ACID DURING TOXIC HEPATITIS INDUCED BY CCL,

Antelava N., Gogolauri M., Gogolauri L., Pirtskhalaishvili N., Okudjava M.

Depatment of pharmacology, Thilisi State Medical University, Georgia

The aim of this work was to evaluate of efficacy and safe-
ty of complex Heptral, Vitamin B6 and Folic Acid in ex-
perimental hepatitis therapy compared with monothera-
py. Experiments were carried out on pubertal rats. Eperi-
mental hepatitis models were induced by Tetrachlormeth-

© GMN

ane. The tetrachlormethane intoxication was reproduced
by subcutaneous injection of CCL, 1ml/kg dissolved in
Iml of olive oil. Cytochrome P450, cytochrome b5, re-
duced glutation,activity of glutationetranspherase and
content of ATP in hepatocytes were measured by the spec-
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trophotometric techniques,but content of homocysteine by
chromophtography techniques. Under CCL, intoxication
disturbance of liver detoxication function, energy deficit
and surplus of homocysteine were observed. Treatment
of the toxic hepatitis with heptral increased the level of
cytochrome P450, cytochrome b5, glutation activity of
glutationetranspherase glutathione and reduced content of
homocysteine. Complex therapy with Heptral and B6 and
folic acid reveal more expressive hepatoprotective effect

MEJULIUHCKHE HOBOCTH I'PY3HH
LSISHON3ILML LSIIRNGO6™ 5OSLRI60)

and safety than monotherapy with Heptral. Complex ther-
apy improves not only the parameters of biotransforma-
tion (metabolic and conjugation phase), but also normal-
izes the level of ATP and homocystein. Vitamins B6 and
folic acid increases the efficacy and safety of Heptral. This
complex was recomended for treatment of hepatitis.

Key words: eperimental toxic hepatitis, vitamin B6,
heptral.

PE3IOME

IPPEKTUBHOCTD U BE3OITACHOCTbD I'EIITPAJIA, BUTAMUWHA B6
U ®OJIMEBOM KUCJIOTHI TP TOKCUYECKOM T'EITATHUTE,
BBI3BAHHOM TETPAXJIOPMETAHOM

AnTesnasa H.A., Torosniaypun M.HU., I'orosnaypu JI.U., Inpuxanaiimsuian H.H., Oxkyrkasa M.B.

Tounucckuii 2ocyoapcmeeHHblil MEOUYUHCKUL YHUBepCUmem, 0enapmamenm Gapmaxkoio2uu

Llenpro nccnenoBaHus SIBUJIACh OICHKA BIMSHHS BHUTA-
MHUHOB B6 1 (onmeBoit kuciaoTel Ha 3GHEKTUBHOCTD U
6€3011acTHOCTh TEeNTpaa MPH TOKCHIECKOM TeIaTHTE B
IKCIIEPUMEHTE. DKCIIEPUMEHTHI IIPOBEACHBI Ha 60 Henn-
HEWHBIX, TIOJIOBO3PEINBIX OENBIX KpBhIcax 000ero moa.
OcCTpBIii TENAaTUT BBI3BIBAIH TETPAXIOPMETAHOM, ITyTEM
eXeIHEBHOTO MoAKoKHOTo BBenenus 1 mu/kr CCl » ba-
CTBOPEHHOTO B PAaBHOM 00BEME OJTMBKOBOTO Maciia B Te-
4eHUH 6-1 qHel. [emaronpoTekTopHYI0 2P PEKTHBHOCTH
HCCIIEyEMBIX IPENapaToB OLEHUBAH MO0 TUHAMUKE U3-
MEHEHHUH moka3aTeneii 00e3BpeKUBaroIei QyHKIINH T1e-
4YeHH, cofepkanus rytaTinona u AT® B medenu, a Oe-
30MIaCTHOCTH — [0 U3MEHEHUIO COJIEPKaHMsI TOMOIIHCTE-
MHA TP TOKCHYECKOM TenaTuTe. DKCIepUMEHTaIbHAsA
TEpamnust 0OCTPOTO TOKCHIECKOTO I'eTaTHTa FeNTPaIoM Co-
MIPOBOJKAANACh YIyUIICHHEM TOKa3aTesel 00e3BpeKu-
BarouIie (pyHKIUM TEYCHH - YBEIWUCHHS CONIEPIKAHUS

utoxpomoB P450 1 b5, moBeIIeHIEM aKTUBHOCTH TITY-
TaTHOHTpPaHC(epas3sl U COAEPIKaHUS TITyTAaTHOHA, & TaK-
K€ CHIDKEHHEM COZiepKaHMs roMonncTenHa. Hammyamas
TeNaToONPOTEKTOPHASI aKTUBHOCTH NPOSBIISIIACH TP KOM-
OMHMPOBAaHHOM NPUMEHECHHUH TENTpasia, BATAaMUHOB B6
u ponmeBoii kucnoTel. Habmonaemoe oy BIUSTHUEM BU-
TaMHHOB B6, QOTIeBOH KUCIOTH U TEIITpaia MOBHIIIe-
HHEe 00e3BpeKUBAIONICH (DYHKITMHN IEYCHN COMTPOBOXKIa-
JIOCh 3HAYUTEIHHBIM CHIDKEHHEM COJIEPKaHMsI TOMOIIH-
cTenHa U yBenuueHueM conepxanus AT®. 3nauntens-
HOE CHM)XEHHUE COZEP)KaHUS TOMOIIMCTEHHA MOXKET Cy-
IIECTBEHHO CHU3HUThH PUCK PA3BUTHS NCUXUUECKUX pac-
CTPOMCTB M OCJIOKHEHHUM CO CTOPOHBI CEPAEYHO-COCY-
JTUCTOM CUCTEMBI, CBA3aHHBIX C TOMOIIMCTCHHEMHEH. Pe-
KOMEH/IOBAHO IS JTIEIEHHUSI TOKCHUECKUX I'eITaTUTOB KOM-
IUIEKCHOE TIPUMEHEHHE TenTpasia ¢ BuTaMuHaMu B6 u
(b omneBoit KICIOTOMH.
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CPABHUTEJIbBHASA XAPAKTEPUCTHUKA BJIMSAHUA UHT'MBUTOPA
AHI'MOTEH3UHIIPEBPAIIAIOIIEI'O ®EPMEHTA — KAIITOIIPUJIA U AHTAI'OHUCTA
AHT'MOTEH3UH-2 PEHENTOPOB — JIO3APTAHA HA OKUCJUTEJBbHBIA METABOJIU3M
PU SKCNIEPUMEHTAJIbHON TMITEPIMIIUJIEMUH Y KPOJIMKOB

Antenasa H.A., Tonraaze H.B., T'orosiaypu M.H., Ke3ean T.J., [Taukopus K.3.

Tounucckuii 2ocyoapcmeenuvlil MeOUYUHCKUL yHugepcumem, 0enapmamenm apmaxoiocuu

PesynbraTel nccneoBaHUl MOCIEHNX JIET CBHICTEIb-
CTBYIOT O CYLIECTBEHHOI POJIM pEHUH-aHTHOTCH3NH-aJIb-
JOCTEPOHOBOW CHCTEMBI B IaTOr€HE3e aTepocKiepo3a
[1,7,8]. Aarmorensun-1I (AHI IT) u okucIeHHBIC JIHITO-
nportennsl Hu3Koi tiotHoctd (JIITHIT) sBnsttorcest dhak-
TOpaMU pHCKa pa3BUTHA arepockieposa [1,8,10]. Oxwuc-
murensHON Moandukanuu JITTHIT ciocobeTByerT, Kak n3-
BECTHO, OKCHIATHBHBIH cTpecc.

MexaHU3MBI, OTBETCTBEHHBIC 32 Monudukarmio JITTHIT,
10 KoHI1a He sicHbI. CortacHo MaHHbIM TuTepartypsl [1,10],
BeIymmIas poib B OKUCIUTeNbHOW Momudukarmu JITTHIT
TIPUHAICKUT CBOOOAHBIM paJfKanaM, a TaK)Ke aHTHO-
teH3uny-I1lI. Aurunorensus-II, ¢ o1HOI CTOPOHBI, MOBBI-
maeT crmocoOHOCTh Makpodaros k Mogudukarwn JITTHIT
7 UX 3aXBaTy PEIeNTOpaMH, a C JPyTON - KOMITIEKC aHTH-
orensuH-11 ¢ JIITHIT nposiBiisieT cBOMCTBA, CXOIHBIE C OK-
cuanposanasiMu JITTHIT [1].

Jloxa3arenbCcTBOM CYIIECTBEHHOM PO aHTHOTeH3uHa-11
B Pa3BUTHUHU aT€pPOCKIIEPO3a ABMISIOTCA JAHHBIE, TIONYy4€EH-
HBbIE HAMHU W IpyrumMu uccieposarensmu [1,8,11] o Gra-
TONPUSITHOM BO3JICHCTBUM WHTMOMTOPOB aHTMOTEH3HH-
npesparatomiero Gpepmenra (AIID) u aHTarOHUCTOB aH-
THOTEH3UHOBBIX-1I perienTopoB Ha IMIUAHBIN CHEKTP IpU
TUMEPIUNUACMUN Yy OOJIBHBIX,CTPAJAIOLINX THIIEPTOHU-
YecKoil 00JIe3HbI0, CaXapHbIM IHa0eTOM, CepCYHOI He-
JIOCTaTOYHOCTBIO, a TAKXKE B HKCIIEPUMEHTE.

Lenb uccieaoBaHus — CPABHUTEIbHAS OICHKA BIHSHUSI
KarToNpHIa U JI03apTaHa HAa OKUCIHUTEIBHBIH MeTabo-
JIM3M, TOCPEICTBOM M3yUCHHSI AKTHBHOCTH aHTHOKCHIaH-
THBIX (DEPMEHTOB, a TAKIKE HHTCHCHBHOCTH CBOOOIHOPA-
JIMKaTbHOTO OKHCIICHHSI.

Marepuaj U MeTOIbl. DKCIIEPUMEHTHI BBIIOJIHEHBI Ha
MOJIOBO3PEIIBIX KPOJIMKAX MOPOJIbl MIUHININIA BecoM 2,0-
2,5 KT, cozepKaliuxcsa B CTaHAAPTHBIX YCJIOBUSIX BHUBa-
pust. TunepaununeMuto BOCIPOU3BOAMUIHN ITyTEM BCKap-
MJIMBAHHMSI )KMBOTHBIX X0JIeCTEpHHOM B 103¢ 0,5 r/Kr ¢ 011~
HOBpEMEHHBIM IpuMeHeHueM 10% pacTBopa METUITHY-
paria B 1o3e 100 Mr/Kr, e)KeJHEBHO B TeUeHUE 45 THEH.
Bce xnBOTHBIE OBUIH pa3eICHbI HA TPH TPYIIIIBI, B KaX-
Jo# 1o 10 KUBOTHBIX: KOHTPOJIb (XOJIECTEPHH + METHII-
THOYPAIWII) U JIBE ONBITHBIE PYIIIBI, OJJHA U3 HHUX C ITPH-
MEHEHHEM JI03apTaHa B 03¢ 8 MI/KT, a BTopasi — C IIpuMe-
HEHHEM KarTolpuiia B 103¢ 5 MI/Kr nepopaibHo. Kposb
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OpaJsin M3 KpaeBOH BEHBI yXa M NCCIIEIO0BAIH B ICXOJHOM
COCTOSIHHH, a TaKXKe CIycTs 45 mHei ¢ Hagana SKCIepu-
MeTa. AKTUBHOCTh aHTHOKCHJAHTHBIX (DEPMEHTOB CyTIep-
okcugaucmyTassl (COJ) onpenensimu mo Metoxny [6], ka-
tanas3sl [4]. IHTEeHCHBHOCTh CBOOOAHOpPAIUKATHEHOTO
oxucnenus (CPO) onpenensian mMoCpeICcTBOM HU3ydeHUS
ManoHoBoro mauaipaeruna (MJIA) B spuTpomuTax mo
MeTony [2], 0CMOTHYECKOH pe3NCTEHTHOCTH SPUTPOIIH-
TOB 110 MeTomy [3], a Takke yCTOMIUBOCTH XOJECTepHUHA
JITTHII k okucieHuIo, MOCPEICTBOM OINPEAECICHUS B
JITTHIT comepyxanus MJIA B peaxmuu ¢ THOOapOUTYpO-
BOH KHCIIOTOH ¢ cynmb(daToM Menu U 6e3 HeTo IO METOIY
[5]. DHOOTENMMATRHYIO (PYHKIHIO OIEHUBAIN IO H3yde-
HUIO cofepkanns okcua azora NO mo metony [9].

Craructudeckyio 0o0pabOTKy pe3yiasTaToOB MPOBOIIIIHN C
TTOMOIITBI0 KOMIBIOTEPHBIX TporpamMm ““Statistica”, nc-
none3ys t kpurepuid CThIOICHTA.

Pesynbrarel U ux obcyxnenne. VzyueHne cocTosiHUS
MPOOKCHIaHTHO-aHTHOKCHAAHTHOMW CUCTEM ITPU THIIEPITU-
MUJIEMHH Y THIOTHPEOUIHBIX KPOJIMKOB MOKa3ajo, 4To
yke uepe3 45 mHel oT Hauajga BCKapMIIMBAHUS >KHUBOT-
HBIX XOJECTEPUHOM HaOJIOAaeTCsl IOCTOBEPHOE CHIKE-
Hue aktuBHOCTH pepmenToB CO/l u Karanas3bl U UHTEH-
cudukaryst CPO, 4To nposBiIsieTcs B yBEJIIMUECHUH COACP-
JKaHMsI MAJIOHOBOTO JMalberuaa (Tadmuma 1) u mporeH-
Ta TeMOJIN3a IPUTPOLIUTOB 110 CPABHEHHUIO C KOHTPOJILHOM
IpyNIIoi. B KOHTPOIBHOM IpyIIe IPOIEHT I'eMOJIH3a CBbI-
e 90% nabmronasncs yxe B IV npoOupke (MOUEBUHBI —
55 mu1, Hatpus xynopuaa — 45 M), Toraa Kak B IPyIIax c
NPUMEHEHNEM JI03apTaHa U KalToNpHiia aHAJIOTHYHbIC
NOKa3aTes reMoin3a Halonanuch auib B VI npooup-
ke (MOYEeBHHBI — 65 MJI, HaTpus xyopuaa — 35 mi). Bmec-
TE C 9THM HaOIII0/IaI0Ch CHU)KEHHE YCTOHYMBOCTH XOJIe-
CTEpHHA JIUITONPOTH/I0B HU3KOH IIIOTHOCTH K OKHUCIICHHIO
(Tabnuua 2). [TomydeHHbIe JaHHBIC YKA3bIBAIOT HA HAU-
YHe MPH IKCIIEPUMEHTAIBHON THITEPIIUIAAEMUH OKCH 1a-
THUBHOTO cTpecca. Hapsiy ¢ pa3zBUTHEM OKCHIATHBHOTO
cTpecca MpH HKCIEPUMEHTATIBHOM THITEPIUITUIEMHUH Ha-
0J11071AJIOCh YMEHBILICHHE COJIEPYKAHUN OKCHJIA a30Ta B
Tu1a3Me KpoBH, YTO BEPOSITHO yKa3bIBaeT Ha HapyIICHHUE
sHOTeNNANBHON (QyHKIMH. YTO KacaeTcs BIMSHUS MH-
ruburopa AIl® kanronmpuia W aHTaroHWCTa aHTHOTEH-
3uH-1I-perieTopoB — y03apraHa, TO OHU NPAKTHYECKH B
paBHOH CTENeHH, M0 CPAaBHEHUIO C KOHTPOJBHOM rpyri-
IO, CHIIKAIOT Pa3BUTHE OKCHIATHBHOTO CTPECCa, MOBbI-
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MIAI0T aKTUBHOCTh aHTHOKCHIAHTHBIX (epmenToB COJL
U KaTalas3sl B IUIa3Me, CHUXKAIOT cojaepxkanne MJIA B
SPUTPOLUTAX, MOBBIIIAIOT OCMOTHYECKYIO PE3UCTEHT-
HOCTb 3PUTPOLIUTOB 1 YCTOWUMBOCTH Xoiectepuna JITTHIT
K okucaeHuo (Tabnuua 1, 2). CHukeHue OKCHIaTUBHOTO
cTpecca npu npuMeHeHuu nHruouropos AII® u anraro-
HHUCTOB aHTHOTeH3uH-1I penenTopos, noxruna 1, mo nau-

MEJUIIUHCKHE HOBOCTH I'PY3HH
LSISHON3ILML LSIIRNGO6™ 5OSLRI60)

HBIM JIUTEparypsl [ 1], MokeT ObITH 00YCIIOBICHO YMEHbB-
IIEHUEM MMaTOr¢HHOTO BO3/ICHCTBUS aHTMOTCH3WHA-2, KO-
TOPBIH MOBKIMIACT 00pa30BaHUEC CBOOOTHBIX PATUKATIOB
3a CYeT aKTUBAIMKU MaKkpodaros, JIEHKOUTOB, poude-
palyy U MUTPAIMK TJIAJIKOMBIIIEYHBIX KJIETOK U pOCTa B
ux 1utomnasMe aktuBHocT HAJIH/HAJIPH oxcumass
" 12-1TMNOOKCUTCHA3HI.

Tadmua 1. Usmenenue noxazamernetl aHmuoxcudaﬂmHo-npoomudaymyoit cucmemvl U OKCUOA azoma
noo GIUsIHUEM Kanmonpuia u jozapmana npu BKCI’lepMMEHmaJZbHOﬁ eunepﬂunude/\mu Y KpOJuKos

ITapameTpsl
I'pynnsl ’)kMBOTHBIX MIA coa Karanaza NO
Mk MoJIB/MJI Ycea.en Mkat/n
s Hcxonnbie 2,68+0,03 211,3+0,42 6,11£0,18 | 3,83+0,09
S, | Coyera 45 juweii nocre 5,47+0,7 1052+40,34 | 2,5£0,15 | 1,91£0,11
2. | xonecTeprHA-+METHITHOYpaLHIa
— | P <0,001 <0,001 <0,001 <0,001
o | Hcxonmbre 2,75+0,04 209,6+1,34 6,03+0,1 3,7+0,1
£ | Cryera 45 ameit nocne 3210,14 | 13554158 | 4,98+0,1 | 1,95+0,11
2 XOJleCTepHHA+METHITHOYpaliiia-+iio3apTaHa
= | P <0,01 <0,001 <0,001 <0,001
p2 <0,002 <0,001 <0,001 >0,1
< | Mcxonnbie 2,70+0,04 209,4+0,87 5,96+0,15 3,9+0,05
E | Cryera 45 mueit nocne 3,18+0,06 132,340,67 | 5,66£0,15 | 3,88+0,14
&l | XomecTepHHa+tMETHITHOYpALIa-+tKaNTonpHia ’ ’ T ’ ’ ’ ’
= | p <0,001 <0,001 >0,1 >0,1
| p <0,001 <0,001 <0,001 <0,001
npumeuanue: p, — no CPAGHEeHUIo ¢ UCXOOHBIM, P, — NO CPAGHEHUIO C KOHMPOLLHOL 2pYNNOl
Tabnuya 2. Hsmenenue ycmouuusocmu xonecmepuna JIIIHII k okucienuio noo enusHuem
Kanmonpuia u 103apmand npu IKCHePUMEHmMaibHOl SURePIunudemu y KpoiuKkos
Mapamerpot Pe3ucrentocts XC JIMHII k okucaenuro MIAA/JITHIT
P P 0 MuH. 30 MuH. 60 MuH. 120 muH. 150 mun.
s Hcxonmble 2,594+0,19 | 3,04+0,15 | 6,2+0,17 | 9,79+0,15 | 11,240,18
= Crycrs 45 et nocre 6,3740,21 | 8,09+0,19 | 14,58+0,16 | 15,1940,23 | 16,67+0,21
£ | XonecTeprHa+METUITHOYpalUIa
=~ |p <0,02 <0,001 <0,001 <0,001 <0,001
o | Mcxonubre 2,87+0,2 | 2,61+£0,16 | 5,36+0,14 | 9,23+0,17 | 11,23+0,18
E Crycrs 45 e nocre 4,02+0,17 | 5,36£0,18 | 9,2+0,19 | 11,42+,19 | 11,94+0,19
g XOJIECTEPUHATMETHITHOYpaLMIa+I03apTaHa
= | P <0,001 <0,001 <0,001 <0,001 <0,002
P2 <0,001 <0,001 <0,001 <0,001 <0,001
< | Hicxonmbie 3,13+0,17 | 2,70+0,16 | 4,83+0,19 | 9,77+0,6 10,4+0,17
E | Cnoycra 45 qreii mocie
% T — 3,74+0,18 | 5,96+0,16 | 9,82+0,17 | 10,84+0,21 | 12,02+0,15
= | pi <0,05 <0,001 <0,001 <0,001 <0,001
| p <0,001 <0,001 <0,001 <0,001 <0,001

npumeuanue: p, — no CPAEHEHUI0 C UCXOOHbIM, P, — N0 CPABHENUIO ¢ KOHMPOIbHOL 2PYNnol

CremyeT OTMETUTb, YTO KAITONPHI B OOJIBINIEH CTETICHH,
YeM JI03apTaH yBEIHMYUBACT COACPIKAHHE OKCHIA a30Ta
TIPY KCTIEPUMEHTAIBHON TUIEPIUINUAESMHUH, IO CPABHE-
HHUIO C KOHTPOJILHOU IpyNION. YBEIHUEHUE COAEPIKAHUS
OKCH[Ia a30Ta 1moj BiussHueM narnoutopa AIl® kanron-
pHITa ¥ MPaKTHYECKOe OTCYTCTBHE ATOTO d(hekra y Jo-
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3apTaHa MOXKET OBITH CBS3aHO C TE€M, YTO MHTHOUTOPHI
ATI® mpenaTcTBYIOT pacnany OpaJuKWHAHA U CyOCTaH-
uu P, KoTopble camMM SBISIOTCS Ba30AMIISATATOPAMH H,
KpOME TOTO, YBEIMIMBAIOT CHHTE3 OKCH/IA a30Ta, JI03ap-
TaH JHIIeH OpaIuKHHUHOBOTO neicTBHs. Kak m3BecTHO,
3¢ deKTrI, 00yCIOBICHHBIE OPaTUKHHOHOM, MOTYT OBITh
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KaK TMOJIOKUTEIBHBIMHU, TaK U oTpunarenbHsiMu. [oso-
KHUTENBHBIMU 3 hexTamu uHrnonTopoB AIlD, cBs3aHHBI-
MU ¢ OpaJINKWHIHOM SIBJISIIOTCS Ba3OJIMIISITAIINS, aHTHAT -
peranTHoe AeHCTBUE, yCTpaHEHUE SHA0TeNANbBHOI JHc-
(GyHKIUH, yTy4IIeHHE TUACTOIMYECKOH (QYyHKIIMU cepi-
1a, pejoTBpaiieHue Gudpo3a Muokap/a u peMOICINPO-
BaHue cepana. Orpunarenbubie 3PPEeKTsl OpaJUKHHIHA
- Takue crnenuduieckne modoyHble 3PPEeKThl THrHONUTO-
poB AIl®D, kak kaiesnb, aHTHOHEBOTHYECKHUIT OTTEK, CTH-
MyJIHpyeMoe OpaJlMKHHHHOM NPECHHANTHYECKOE OCBO-
O0’K/IeHHEe HOPa/IpEHAITHA, YTO 0COOEHHO BaYKHO JISI TKa-
HEBBIX HEHPOTrOPMOHAJBHBIX cUcTeM. Bee atn addexTsr
OTCTYTCTBYIOT y aHTarOHUCTOB PEIIENITOPOB aHTHOTEH3HH-
II, moarumna 1. K monoxxurensHbIM CBOWCTBAaM Ji03apTaHa
MOYKHO OTHECTH M30MpaTesIbHOCTh €ro JICHCTBUS, a TaK-
e yctpaneHue d¢¢dexToB anrnorenzuHa-11, oopazosan-
Horo kak All®-3aBucumbiMu, Tak U AIID-HEe3aBUCHMBI-
MU IyTSIMH, YTO OCOOCHHO Ba)KHO Ha TKAaHEBOM YPOBHE,
rae numb 15% anrunorensuna-1l obpasyercs ¢ yaactuem
AllD.

Takum 00pa3oM, CICAyeT 3aKIF0UUTh, 4TO HHruouTop ATID
— KamnTONpPUI M aHTarOHUCT aHTMOTEH3MHOBBIX PELENTO-
OB —JI03apTaH B PaBHOM CTENEHH MOBBIIIAIOT aKTHBHOCTh
AQHTHOKCHIAHTHBIX (DEPMEHTOB CYNEPOKCHIMCMYTa3bl 1
KaTasasbl, IPENATCTBYIOT NOBBIIIEHUIO MaJIOHOBOTO TUaJb-
JIeTU/1a B 3PUTPOLUTAX, TIOBBIIIAIOT OCMOTHYECKYIO Pe3H-
CTEHTHOCTb 3PUTPOIUTOB, a TAKXKE YCTOMUMBOCTH X0OJIEC-
tepuHa JIITHII k okucIeHuto, 4TO CBUAETENBCTBYET O CHU-
JKEHHH OKCHJATHBHOTO CTpecca I10]] BINSHUEM HCCIIeaye-
MBIX TIPEMapaToB MPH 3KCIEPUMEHTAIBHON THITECPIIUTIHIC-
MU y KponukoB. Kanrorpuin B GonbInel cTeneHd, 9eM
JI03apTaH MPEMSTCTBYET CHIKEHUIO OKCHA a30Ta IPH K-
CliepUMEHTaIbHON Tunepaunuaemun. [Ipeanonaraercs
BO3MOXHOCTh 0€3011aCHOTO MPUMEHEHNS KaK KalTOTIPHIIa,
TakK W JI03apTaHa y JHI[ C CEPIeI0-COCYANCTBIMHU 3a001e-
BaHMSMH, COUCTAIOIINMUCS C THIIEPIHUITHIEMUCH, TIPHUCEM,
J03apTaH MOXKET OBITh aJbTEPHATHBHBIM IPEMapaToM B
Cllydae HEBO3MO)KHOCTH HCIIOJIb30BaHMUsI HHTHONTOPOB
ATI® BBUAy MX OpaTuKHHUHOBBIX MOOOYHBIX 3(dekToB
WM Pa3BUTHS K HUIM TOJIEPAHTHOCTH.
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SUMMARY

COMPARATIVE CHARACTERISTIC OF ANGI-
OTENSIN-CONVERTING ENZYME INHIBITOR —
CAPTOPRIL AND THE ANGIOTENSIN II RECEP-
TOR BLOKERS — LOSARTAN ACTION ON THE
OXIDATIVE METABOLISM IN EXPERIMENTAL
HYPERLIPIDEMIA IN RABBITS

Antelava N., Gongadze N., Gogolauri M., Kezeli T.,
Pachkoria K.

Depatment of pharmacology, Tbilisi State Medical Uni-
versity, Georgia

The aim of present study- comparative characteristic of
captopril and of losartan action on the oxidative metabo-
lism in experimental hyperlipidemia. Experiments carried
out on rabbits,which were divided into three groups(ten
animal in each group) and orally receiving during 45 days:
I control group (cholesterol 500mg/kg + methylthiouracil
100mg/kg, 11 group - captopril 5 mg/kg + cholesterol
500mg/kg + methylthiouracil 100mg/kg, I1I group - losa-
rtan 8mg/kg + cholesterol-500mg/kg + methylthiouracil
100mg/kg. Activityof superoxide dismutase, catalase, level
of malonic dialdehyde, osmotic resistance of erythrocytes
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and resistanse of LDL to oxidation and concentration of
nitric oxide in the blood have been evaluated . The ad-
ministration of captopril and losartan in experimental
hyperlipidemia eqivalently increased activity of SOD and
catalase, osmotic resistance of erythrocytes and resistanse
of LDL to oxidation, whereas decreased content of malonic
dialdehyde compared to the control group .Captopril was
more effective than losartan in preserving of nitric oxide.

MEJULIUHCKHE HOBOCTH I'PY3HH
LSISHON3ILML LSIIRNGO6™ 5OSLRI60)

We conclude that captopril and losartan inhibited oxida-
tive stress, which are probably associated with the inhibi-
tion of angiotensin 11. Captopril and losartan are safely
used in patients during cardio-vascular desease with dys-
lipidemia.

Key words: captopril, losartan, hyperlipidemia, oxida-
tive stress.

PE3IOME

CPABHUTEJ/IBHAS XAPAKTEPUCTUKA BJIMAHUSA UHIT' TBUTOPA
AHI'MOTEH3UHITPEBPAIITAIOIIEI'O ®EPMEHTA — KAIITOITPUJIA U AHTAT'OHUCTA
AHTMOTEH3HUH-2 PEIEIITOPOB - JIO3APTAHA HA OKUCJIMTEJAbHbIA METABOJIU3M
IPU DKCIIEPUMEHTAJIbHOM TMIEPIUIIUAEMUMA Y KPOJIUKOB

AntenaBa H.A., Tonraaze H.B., T'orosaypu M.H., Kezean T./L., [Taukopus K.3.

Tounucckuii 20cy0apcmeeHHbIll MEOUYUHCKUL YHUGEPCUMem, 0enapmamenm Gapmaxkoiosuu

Lenpro mcciieoBaHUS SBHUJIACh CPAaBHUTENBHAS OICHKA
BIIMSTHUS KaIITOTIPHJIA 1 JT03apTaHa Ha OKUCIUTEIBHBIN Me-
TabOIHM3M, TTOCPEACTBOM M3yUCHHS aKTHBHOCTH aHTHOK-
CUJIaHTHBIX (DEPMEHTOB, a TAK)KE MHTEHCHBHOCTH CBOOO/I-
HOopagukanbHOTO OoKmcieHus (CPO). DkcmepuMeHTHI
OBLTH BBIMTOITHEHBI HA TIOJIOBO3PEIBIX KPOJIUKAX TOPOIBI
MITHIINIA. | UIepIuuIeMA0 BOCTIPOU3BOIUIN TyTEM
BCKapMJIMBaHUS )KHBOTHBIX XOJIECTEPHHOM B 1103¢ 0,5 /KT
C OJHOBpPEeMEHHBIM npuMeHeHnem 10% pacTBopa Me-
Tuntrypamnmia B 1o3e 100 MIr/Kr, e)KeTHEBHO B TCUCHUU
45-u nueii. JlozapTaH HCIIOIB30BAJIH B JT03¢ 8 MI/KT, a Karl-
TOIIPWII — B J103€ 5 MI/KT niepopaiibHo. 3ydenune cocrosi-
HUS IPOOKCH/IAHTHO-aHTUOKCUIAHTHOW CHCTEM IIPH TH-
TIEPIIUITUIEMHIH Y THIIOTHPEOHTHBIX KPOJIMKOB MOKa3allo,
4TO yXe cryctsi 45 mHel oT Havajga BCKapMIIMBaHMS KH-
BOTHBIX XOJIECTEPUHOM HAOJIIONACTCSI JIOCTOBEPHOE CHHU-
JKCHUE aKTMBHOCTH aHTHOKCHIAHTHBIX ()ePMEHTOB CyTIe-
poxcuanucmyTassl (COJl) u kaTanasbl, a TAK)KE MHTEHCHU-
¢ukanuss CPO, 4To mposiBIsieTCs] B YBEJIWYEHUH COACP-
»KaHWs1 MaJloHoBoro nuanpaeruna (MZIA), mporenra re-
MOJIN3a SPUTPOLIUTOB U CHIKEHUH YCTOWYMBOCTH XOJIeC-
TepUHA JUNONPOTen0B Hu3koil miorHoctu (JIITHIT) x
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OKHCJIEHHUIO [10 CPABHEHUIO € KOHTPOJIbHOM rpynmnoi. Kan-
TOTIPHJ ¥ JIO3apTaH MPAKTUIECKH B PaBHOH CTENEHH, IO
CpPaBHEHUIO C KOHTPOJIBHON FPYyNIION, CHUKAIOT pa3BUTHE
OKCHJATHBHOTO CTPECCa, MOBHIMIAIOT aKTUBHOCTH aHTH-
okcumaHTHEIX (pepmenToB CO/] m karamassl B IJIa3Me,
CHIXAIOT conepkanne M/IA B spuTpouunTax, NoBblIa-
0T OCMOTHYECKYIO PE3UCTEHTHOCTh 3PUTPOIUTOB U YC-
toitunBocTh Xonecrepuna JIITHIT k okucnenuto. Kanron-
puII B OOJIBIIEH CTEIIEHN, YEM JI03apTaH YBEIHIHBACT CO-
JIep>)KaHHe OKCHJA a30Ta MpH IKCIEPUMEHTAJIbHOM TH-
MEePIUMHUIEMHUH, TI0 CPABHEHUIO C KOHTPOJIBHOI TpyHIOH,
YTO MOXET OBITh CBS3aHO C YMEHBIICHHEM pacraja Opa-
JIUKUHUHA.

Hpe;[rlonaraeTca BO3MOKHOCTB O€30MMacHOr0O MMPUMCHCHUA
KaK KaIllToIpuia, Tak 1 Jio3apTaHa y JIMIl € CE€PACY0-CO-
CyAuCTbIMU 3360J’IeBaHI/IHMI/I, COUCTAOIIUMUCH C TUIICP-
ﬂHHHI[e-MHeﬁ, MMpUYeM, J1I03apTaH MOXKET OBITH aJIbTep-
HAaTUBHBIM IIpe€rapaTroM B CJIyda¢ HEBO3MOXHOCTHU HUC-
I10JIb30BaHUA I/IHI‘I/I6I/ITOp0B AHT'MOTCH3UH-IIPEBpaliaro-
mero @epMeHTa BBUAY UX 6pa}II/IKI/IHI/IHOBLIX MOOOYHEIX
3(1)(1)6KTOB WJIN pa3BUTHA K HUM TOJICPAHTHOCTH.





