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

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

“Georgian Medical News” is included in the international system of medical
information “MEDLINE” which represents the central electronic database of the world
medical scientific literature. The journal is stored in the funds of US national library. It is
listed in the catalogue of The Central Scientific-Medical Public Library of Russian Feder-
ation and world-wide catalogues: “Ulrich s International Periodicals Directory” and
“Medical and Health Care Serials in Print”. Articles from the bulletin are under review
of scientific and technological informative journal of the Russian Academy of Sci-
ences.
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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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THE INTERNATIONAL CONFERENCE "GERMAN-GEORGIAN
COLLABORATION IN THE FIELD OF BIOMEDICAL SCIENCES"

Pagava' K., Witte? H., Kachukhashvili’ G.

IThilisi State Medical University, Georgia, *Friedrich Schiller University, Jena Germany,
SGeorgian Association of German Alumni (Georgischer Verein Ehemaliger Stipendiaten Deutschlands)

On September 13-15, 2006, an international conference "Ger-
man-Georgian Collaboration in Biomedical Sciences" took
place at the Thbilisi State Medical University. The confer-
ence chairman was Professor K. Pagava. The organizers
were the Tbilisi State Medical University and the Georgian
Association of German Alumni (Georgischer Verein Ehema-
liger Stipendiaten Deutschlands).

The conference was carried out with organizational and
financial support from the following institutions and or-
ganizations: Ministry of Labour, Health and Social Affairs
of Georgia, Ministry of Education and Science of Georgia,
Academy of Sciences of Georgia, Embassy of Germany in
Georgia, DAAD, Alexander von Humboldt Foundation,
Tbilisi Goethe Institute, Ltd "Humana-Georgia", Ltd "Iver-
medi", Representative office of "Siemens" in Georgia,
"Frezenius Medical Care in Georgia".

The representatives of the following German organizations
took part in the conference: Federal Ministry of Education
and Science of Germany, DAAD, Scientific-Investigation
Society of Germany, Tbilisi Goethe Instutute, University of
Jena, University of Bonn, University of Magdeburg, Cardi-
ologic Center of Bad Krozingen, Clinic of Herdecke.

Within the conference program the following activities took
place: three plenary sessions, five thematic symposia, Round
Table "Further Development of Georgian-German Collabo-
ration in Biomedicine".

The introductory lecture "Kolchic Culture and Medicine in
Antic Georgia" was delivered by Joni Apakidze.

Plenary sessions were dedicated to the following topics:
Running reforms in Georgia in the field of health care, in
science generally and in biomedicine particularly; Funding
for biomedicine in Germany; Role and significance of uni-
versity and non-university scientific centres and different
state and non-state foundations in development of bio-
medicine in Germany; The main achievements of German-
Georgian collaboration in medicine. There were presenta-
tions on the general state of medical service in Georgia and
on the role of biomedicine in development of healthcare
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system (L. Djugheli), Scientific management systems in
Georgia (A. Didebulidze), Funding for science in Germany -
Scientific-Investigation Society of Germany and its Euro-
pean programs (Chr. Scheich, J. Achterberg), Bio-medical
science in Germany (H. Witte), Support of medical investi-
gations by DAAD (G. Reul), Grant programs of Alexander
von Humboldt Foundation (S. Msller), WHO and biomed-
ical investigations (A. Gamkrelidze), German-Georgian sci-
entific relations in the field of biomedicine and their histor-
ical aspects (K. Pagava), Georgian-German collaboration in
urology (L. Managadze, N. Udjmadjuridze), Collaboration
between Bad Krozingen Cardiological Center and Tbilisi
Cardiological Emergency Center (P. Tolenaere), Possibili-
ties of collaboration in biomedicine with financial support
from the International Scientific-Technical Center
(1. Khomeriki), Scientific collaboration of Georgian scien-
tists with international organizations and foundations
(T. Dolidze).

Special symposia were carried out in Allergology (led by
A. Gamkrelidze, M. Gotua), Anthroposophic medicine
(L. Zautashvili, L. Andriashvili), Audiology (S. Khechina-
shvili, Z. Kevanishvili), Cardiosurgery (A. Aladashvili,
P. Tollenaere), Urology (L. Managadze, S. Msller).

Some reports are introduced as papers in the present issue
of Georgian Medical News.

During the Round Table a special time was devoted to dis-
cussion on the role of the international organizations and
foundations (WHO, DAAD, Scientific-Investigation Soci-
ety of Germany, Alexander von Humboldt Foundation, In-
ternational Scientific-Technical Center, Science Foundation
of Georgia, etc.) in the possible support of development of
biomedicine in Georgia. It was mentioned that in the field of
clinical medicine the high level collaborative projects were
already running (including those funded just by the Inter-
national Scientific-Technical Center or European Union) and
it was possible to find the contact points which would serve
as a foundation for the future Georgian-German collabora-
tion in fundamental and applied sciences. It would be de-
sirable that the Georgian side will define the country prior-
ities for fundamental and applied sciences which would



yield a gradual integration of theoretical topics (e.g. infor-
matics, mathematics, theoretical medicine) into the biomed-
icine. It was unanimously decided to organize such confer-
ences on the regular basis.

In our opinion, the accomplished scientific event would
foster the further development of the German-Georgian col-
laboration in the field of medicine. It would thereby con-
tribute to the involvement of Georgian physicians into the
international network.
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REFLECTION OF BOUNCE PHENOMENON IN TEOAE IN HUMANS:
DEPENDENCE UPON EXPOSURE PARAMETERS

Gamgebeli' Z., Burdzgla' I., Bornitz> M., Kevanishvili' Z., Zahnert® Th.

!Center of Audiology and Hearing Rehabilitation, Thilisi, Georgia,; *Otorhinolaryngological Clinic,
Technical University, Dresden, Germany

After presentation of low-frequency loud sounds the hear-
ing thresholds undergo regular alterations. The process is
mostly considered as an initial improvement and a follow-
ing reduction in auditory sensitivity [1], although it is also
regarded as a sole improvement [11] or a sole reduction [6].
The event has long been specified as a bounce phenome-
non [5,6,8]. Via the objective methods it has been investi-
gated predominantly in animals (e.g. [1,3,4,10,13-15,19,20]).
Auditory potentials of receptor and neural origins have
been evaluated and the data were collected, clarifying the
mechanisms involved. Similar rare attempts concerned nor-
mally hearing subjects [2,11,18,22], although the most of
the former human bounce studies utilized psychoacoustic
procedures (e.g. [5,6,8,9,16,17]).

In an effort to examine the bounce phenomenon in hu-
mans via the objective approach, in previous our experi-
ments the alteration of transiently evoked otoacoustic
emission, TEOAE, has been estimated in normally hear-
ing subjects under application of 250-Hz frequency tones
[7,12]. TEOAE changes were shown to be manifested in
initial augmentations and following reductions, peaking
at | and 3 min of post-exposure time, respectively. Recov-
eries took 5-7 min afterwards. Under linear and nonlinear
TEOAE acquisition modes, both phases of the bounce
possessed similar magnitudes. Subjects with high bounce
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indices in one ear demonstrated comparable indices in
other ear too. Correspondingly, low bounce magnitudes
were typical for particular individuals irrespective of the
ears tested. TEOAE alterations were evident under ipsi-
lateral, but not contralateral tone exposures. It has respec-
tively been concluded that the bounce involves peripher-
al receptor but not central neural mechanisms. No TEOAE
shifts occurred over time under application of test-stimuli
without tone exposition. The bounce has been judged
therefore to reflect peculiar inner-ear processes that be-
ing triggered by exposure tones rather than by regular
presentation of test-stimuli.

In line with the previous attempts, in present experiments
the bounce event has been investigated just in humans
and just objectively, while the dependence of TEOAE
bounce manifestations upon exposure-tone intensity and
frequency has been evaluated systematically.

Material and methods. 11 normally hearing individuals, 8
females and 3 males, participated in the study. Ages ranged
from 16 to 40 years. Mean age was 26 years. During the
experimental session, the subject sat in a reclining chair
located in an electrically-isolated and acoustically-shield-
ed room. TEOAESs have been averaged in response to test-
stimuli both before and after tone exposures. An ILO 88
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(Otoscape 942) device was utilized for TEOAE registration
and measuring. Presentation of test and exposure sounds
as well as extraction of TEOAESs was accomplished by the
probe sealed into the outer ear canal. Analysis time was 20
ms following test-stimulus.

Two experiments were performed. In the 1st, the influence
of the exposure tone intensity, while in the 2nd, that of the
frequency was determined. In both experiments TEOAEs
were recorded in response to clicks of 70-dB SPL level.
Continuous pure tone served for exposure sounds. In the
1st experiment, it was of 250-Hz frequency, while in the
2nd, 0f 250-, 500-, and 2000-Hz frequencies. In the 1st ex-
periment, the intensity of exposure tone was changed from
55to 100 dB SPL, the step of alterations being 5 dB. In the
2nd, the intensity of exposure tones of all three applied
frequencies was 70 dB nHL. The exposure tones were trig-
gered from an oscillator (GZS 63, Fizelectropribor). The
duration of exposures in both experiments was 3 min.

Both before and after exposure delivery, TEOAESs were av-
eraged at 1-min intervals. Taking into account the previous
experience [7,12], the overall level of averaged TEOAEs ,
estimated digitally by the recorder, has been utilized as an
adequate measure of inspected waveforms. As previously,
three TEOAEs were recorded in each bounce session be-
fore exposition, the mean level of all three traces being re-
garded as a control. Alterations of TEOAE magnitudes that
occurred after the exposures were referred just to this con-
trol level. In the 1st and 2nd experiments, TEOAE registra-
tions lasted 8 and 7 min, respectively, following exposure
breaks. The compared TEOAE waveforms in all investigat-
ed individuals were registered under the same test-trial ses-

sions without taking the probe from the outer ear canal.
This aimed to restrict the variability of recordings and to
promote thus the reliable comparison of bounce indices
under different exposure-tone intensities and frequencies.
The number of tested ears in the 1st and 2nd experiments
was 9 and 10, respectively. The data of separate experi-
ments were calculated statistically via the paired ¢ test.

The tested subjects were first informed about the studies and
their written consents were obtained. The Institutional Re-
view Board considered the investigations as safe and in an
agreement with the principles of the Declaration of Helsinki.

Results. In the 1st experiment, no alteration of TEOAE
magnitudes has been found at lowest exposure-tone inten-
sities used, 55 and 60 dB SPL (Figs. 1, 2). At consecutive
intensities, 65, 70, and 75 dB SPL, the bounce has been
exhibited in an apparent TEOAE augmentation. At higher
intensities, 80, 85, 90, and 95 dB SPL, TEOAE augmenta-
tions were replaced by reductions approximately of the same
magnitudes. The post-exposure epochs displayed there-
fore a bipolar and symmetric augmentation/reduction shape.
Atthe highest intensity, 100 dB SPL, the TEOAE reduction
was prominent, while the augmentation was absent totally.
A unipolar trough of a descending/ascending design has
been seen consequently in the post-exposure time span.
At all exposure intensities TEOAE augmentations and re-
ductions peaked at 1 and 3 min after the tone breaks, re-
spectively. The reductions were followed by gradual re-
coveries. At lower exposure intensities, up to 90 dB SPL,
the restoration lasted up to 4-5 min of the post-exposure
time. At higher levels it occupied all the time period utilized
after the exposition, 8 min.

250 Hz dB SPL 3 min |

= —=*—1100

T T T T T

cont.1 cont.2 cont.3 1 2

3 4 5 6 7 8 min

Fig. 1. Post-exposure alteration of TEOAEs: exposure intensity dependence. Mean data, N=9. In this and in following
figures magnitudes (dB) of TEOAEs s, registered before and at different post-exposure time intervals (min), are referred to
mean magnitudes of pre-exposure (control) TEOAEs (cont. 1, cont. 2, cont. 3, respectively) that being taken as 0 dB.
Unlabeled magnitudes of post-exposure TEOAEs non-significantly, while labeled magnitudes significantly differ from mean
magnitude of respective control TEOAEs at p<0.05 (*), <0.02 (**), <0.01 (*), <0.005 (™), <0.002 (%), <0.001 (**) level.
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Fig. 2. TEOAE augmentation and reduction (lefi-side and middle panels, respectively), occurring at 1 and 3 min of post-
exposure time, respectively, at different exposure intensities (dB SPL). Mean data, N=9. The curve is also presented (right-
side panel) obtained by subtraction of magnitudes of reduction from those of augmentation (for explanation see the text).

As has been indicated, subjectively identical intensity level,
70 dB nHL, was utilized in the 2nd experiment with all the three
applied exposure-tone frequencies, 250, 500, and 2000 Hz. The
pre-trial conditions for TEOAE alterations were equalized thus.

Under the exposure tones of 250- and 500-Hz frequencies, the
bounce characteristics were similar (Fig. 3). Under the tone of
250-Hz frequency, the augmentation, dominating, as usual,
immediately after the exposure, was also traced during actual-
ly all the time period after the depression. Conversely, under
the tone of 500-Hz frequency, a somewhat smaller augmenta-
tion continued into a somewhat greater depression. The re-
covery from the latter was just to the pre-exposure level, but
not over. With respect to both augmentations and depres-
sions, 250- vs. 500-Hz frequency differences were statistically
non-significant. The overall TEOAE bounce displacement,
representing the sum of the absolute mean values of augmen-
tations and depressions at 1- and 3-min intervals of the post-
exposure epoch, respectively, were 1.67 and 1.41 dB under the
tones of 250- and 500-Hz frequencies, respectively. The differ-
ence between amounted thus to 0.26 dB only, 15.6%, and was
also far from the criterion of statistically significance.

Under the exposure tone of 2000-Hz frequency, in contrast
to those of lower frequencies, a standard bounce phenom-
enon was absent (Fig. 3). A trend to the overall TEOAE
depression has been noted only. It occupied the whole
post-exposure epoch applied, 7 min. As under the tones of
250- and 500-Hz frequencies, under that of 2000-Hz frequen-
cy the depression was maximal at 3 min after the exposure.
It amounted on the mean to -0.30 dB and approximated the
respective depressions under the tones of 250- and 500-Hz
frequencies, -0.18 and -0.43 dB, respectively. Moreover,
under the tone of 2000-Hz frequency due to the less inter-
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individual variability the depression was statistically sig-
nificant just at this time interval that being not a case under
those of 250- and 500-Hz frequencies.
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Fig. 3. Post-exposure alteration of TEOAEs: exposure
frequency dependence. Mean data, N=10. Unlabeled
magnitudes of post-exposure TEOAEs non-significantly,
while labeled magnitudes significantly differ from mean
magnitude of respective control TEOAEs at p<0.05 (*),
<0.005 () level.
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Discussion. The strict dependence of the bounce phenom-
enon upon the exposure-tone intensity has been observed
in the 1st experiment. At lower intensities, the bounce man-
ifested primarily in a TEOAE augmentation, signifying an
improvement in the inner-ear function. At medium intensi-
ties, the TEOAE augmentation was followed by the reduc-
tion of similar magnitudes. At the highest intensity, the
event was seen as a marked TEOAE reduction, i.e. a drop of
receptor output without any hint on a previous augmenta-
tion. Considering these results, the bounce can hardly be
judged as a uniform process. It rather covers two distinct
constituents, augmentation and reduction, the share of each
in individual post-exposure TEOAE pattern being depend-
ent upon exposure-tone intensity. Taking into account the
peculiarities of this dependence, the disagreement in the
literature on the nature of the bounce can be explained. It
can be understood why in most of previous papers the
bounce is thought as a bipolar shift in hearing, while in
others as a sole improvement, and still in others as a sole
reduction (see above).

The depression, taking the peak at 3 min of the post-expo-
sure interval, most likely exists in an immediate post-expo-
sure sequence as well. In this period, however, it has to be
masked by the augmentation, that being occurred just at
this time stretch. At particular exposure intensities, 80-
85 dB SPL, the augmentation exhibits a saturation: the in-
crease in exposure-tone level is no longer followed by any
rise in TEOAE magnitude, as it is a case at lower exposure
intensities (Figs. 1, 2). Just within 80-85-dB SPL intensities,
the TEOAE augmentation seems to be blocked partially by
the reduction, that acquiring a strength at these exposure
levels. At higher exposure intensities, the reduction rises
steeply. As a result, it progressively outweighs the aug-
mentation. At the highest intensity, the augmentation is
totally blocked. Correspondingly, the process is visualized
in a unipolar reduction pattern. Due to the limited length of
augmentation, the overlap of augmentation/reduction oc-
curs in a short time period after the exposure only, while
reduction continues further, gradually decreasing with a
time. For that reason, at the highest exposure-tone level the
TEOAE reduction takes a descending/ascending pattern
(Fig. 1). If augmentation is not presented in a previous post-
exposure time segment, the maximal reduction would suc-
ceed the exposure and continuo afterwards, while the grad-
ual recovery would follow. The post-exposure TEOAE re-
duction in this case is expected thus to have a horizontal/
ascending shape. Subtracting the depression input/output
curve from the augmentation one, the actual augmentation
design can be modeled (Fig. 2). The model exhibits the gen-
uine bounce augmentation that exists without being mixed
and influenced by the depression.

The TEOAE augmentation regularly grew in our experiments

at lower and medium exposure intensities, while the satura-
tion and then the decline occurred at higher ones. In the
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post-exposure augmentation model the elevation has sim-
ilarly been demonstrated, starting from the intensity of
65 dB SPL (Fig. 2). It reached the maximal magnitudes at 85-dB
SPL intensity, while exhibited a saturation/decline at higher
levels. The similar dependence of the bounce event upon
exposure tone intensity, i.e. a regular increase in a facilita-
tion process at relatively low exposure levels and satura-
tion and decline at high ones, was found earlier in both
human psychoacoustic investigations [8] and animal elec-
troacoustic studies [14,21].

The improvement in the inner-ear function, as manifested
in TEOAE augmentation, was shown thus to occur at wide
exposure-tone intensities, first appearing at 65-70 dB SPL.
The reduction, on the contrary, happens at higher levels,
starting from 80-85 dB SPL. Like the improvement, it fol-
lows the exposure-tone presentation. As a result, at lower
exposure intensities it partially blocks and at higher inten-
sities eliminates the improvement, while continues further
without any mixture with that. The reduction vs. the im-
provement along with a higher threshold possesses a steep-
er input/output function and a longer duration. Taking into
account the striking dissimilarities, the augmentation and
depression can be considered to have principally different
origins. The conventional opinion in the literature has to
share that the augmentation is determined by the shift in
operating points of outer hair cells from the less sensitive
position to the more sensitive one [3,4,14]. Also accepting
the earlier belief, the shift in operating points can be attrib-
uted to the displacement of the basilar membrane from sca-
la vestibuli to scala tympani that being induced just by
low-frequency loud sounds. The reduction, on the other
hand, can be ascribed to the direct depressive action of
high-intensity tones upon outer hair cells. It can have a link
to the psychoacoustic event known as a temporary thresh-
old shift, TTS. The following points can be taken into
consideration, when proposing the similar mechanisms of
TEOAE reduction in the bounce paradigm and of TTS:
(1) Both reflect a drop in hearing acuity after exposition of
loud sounds; (2) Both steeply grow with the increase in the
exposure intensity; (3) Both have a similar time course;
(4) Both exhibit a gradual recovery to the pre-exposure lev-
el; (5) Both reflect the exhausting influence of high-intensi-
ty sounds upon receptor cells. Further investigations seem
necessary to check the linkage of the post-exposure
TEOAE depression with the TTS. The matching of the re-
spective electroacoustic and psychoacoustic data in the
same individuals under the same experimental conditions
can be helpful in particular.

In the 2nd experiment, under lower and medium exposure
tone frequencies, 250 and 500 Hz, respectively, the bounce
characteristics appeared similar. Under both frequencies,
the event started with the augmentation and followed by
the depression. Under higher frequency, 2000 Hz, the aug-
mentation was absent, the depression being evident only.
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The obtained results confirm the general belief that the
standard bounce event, signifying primarily the augmenta-
tion in hearing acuity, is produced exclusively by low-fre-
quency tones [5,8,9,13-15,19,22]. Just low-frequency loud
sounds are capable to activate the whole cochlear partition
and to displace the basilar membrane on its entire length.
Due to the total displacement, the operating points of outer
hair cells are shifted that leading to the rise in receptor excit-
ability. The hearing acuity is consequently improved and
this is manifested both subjectively and objectively, e.g. in
TEOAE increments. Under high-frequency expositions no
general activation of the cochlea and, therefore, no total dis-
placement of the basilar membrane happens. Correspond-
ingly, no shift in operating points of outer hair cells, no im-
provement of receptor excitability, and no augmentation of the
cochlear output, e.g. of TEOAES, follow. High-frequency loud
tones, on the other hand, directly influence and distort recep-
tors within the particular cochlear area. As a result, the TTS
mechanism is activated, the receptor responsibility falls, and
the cochlear output, e.g. TEOAE, decreases. The differential
influence of low- and high-frequency tones upon TEOAEs
additionally emphasizes the dissimilar mechanisms of augmen-
tation and depression in the global bounce process.

Acknowledgments. This work has been supported by the
Volkswagen grant.
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SUMMARY

REFLECTION OF BOUNCE PHENOMENON IN
TEOAE IN HUMANS: DEPENDENCE UPON EXPO-
SURE PARAMETERS

Gamgebeli' Z., Burdzgla'l., Bornitz’ M., Kevanishvili' Z.,
Zahnert*Th.

!Center of Audiology and Hearing Rehabilitation, Thili-
si, Georgia, *Otorhinolaryngological Clinic, Technical
University, Dresden, Germany

The bounce phenomenon is an alteration of hearing acuity
after presentation of loud tones. Generally, it implies the
improvement in hearing acuity that followed by the wors-
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ening. The dependence of the bounce upon exposure stim-
ulus parameters has been evaluated in the present study.
Normally hearing subjects were investigated, while tran-
siently evoked otoacoustic emission, TEOAE, has been
recorded to estimate the event objectively. In the 1st ex-
periment, the bounce indices have been compared under
different intensities, 55-100 dB SPL, of exposure-tone of
250-Hz frequency. At lower intensities, 65-75 dB SPL, the
augmentation phase in TEOAE bounce reflections exceed-
ed the depression one. At higher intensities, 80-95 dB
SPL, both phases of the bounce were of similar magni-
tudes. The event appeared thus bipolar and symmetric.
At the highest intensity, 100 dB SPL, TEOAE drop has

hardly been preceded by any augmentation. In the 2nd
experiment, the bounce manifestations have been com-
pared under different exposure-tone frequencies, 250, 500,
and 2000 Hz. Under 250- and 500-Hz frequencies, the
bounce was of similar magnitudes. Under 2000-Hz frequen-
cy, a conventional bounce has not been seen, a trend to
the overall TEOAE decrement being observed only. The
bounce mechanism is discussed and its complex rather
than simple nature is considered.

Key words: bounce phenomenon; transiently evoked otoa-
coustic emission; exposure intensity dependence; expo-
sure frequency dependence.
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OTPA’KEHUE ®EHOMEHA OTCKOKA B BOAD Y YEJIOBEKA:
3ABUCUMOCTbD OT HAPAMETPOB 3KCIIO3ULIUN

TIamredenn' 3.A., Bypmsria' U.B., Bopuuti® M., Kepannmsuiu' 3. 111, Ilanept T.

"Lenmp ayouonocuu u cryxosou peabunumayuu, Tounucu, Ipy3us;
? Texnuueckuil yHugepcumem, OmopuHONAPUHeOI02UYecKas Kiunuka, Jpesoen, Iepmanus

[Tocne nmpeabaBIeHUS HU3KOYAaCTOTHBIX TPOMKHX 3BYKOB
OCTpOTa CITyXa 3aKOHOMEpHO u3MeHnseTcs. [Iporece 10T,
WMEHYEMbIl (HeHOMEHOM OTCKOKA, IPOSBISACTCS OOBIU-
HO HadaJbHBIM YCHUIICHUEM U MOCJIEAYIONINM CHIKEHN -
€M CITyXOBOW UyBCTBUTENBHOCTH. B HacTosmel paboTe
OTIPENIEISITUCH 0COOEHHOCTH OTCKOKA IIPU Pa3HbBIX Mapa-
MeTpax KCIIO3UIIHOHHOTO TOHA. McciaenoBaHbl auIa C
HOPMAaJIBHBIM CIIyXOM, JUIsl 00bEKTHBHOM K€ OLIEHKH (he-
HOMEHA HCIIOIb30BAJIACh METOINKA PETrUCTPAIINH BbI3-
BaHHOW oTOaKycTHueckoit amuccuu, BOAD, peructpu-
pyeMoii B OTBET Ha 3ByKOBbIE LIEIUKU. B nepBoiil cepun
HCCIIEIOBAaHUH TTOKA3aTeN OTCKOKA CPABHUBAIUCH TIPH
pa3HBIX HHTCHCHBHOCTSIX 9KCIIO3UIIMOHHOTO TOHA YaCTO-
toit 250 I'u. I1pn HIBKUX HHTEHCUBHOCTAX, 65-75 nb I13/1,

(hasa ycumeHUs OTCKOKA MpeBOocxoania a3y CHUIKCHHS.
[Ipu Goree BEICOKMX HHTEHCHBHOCTSX, 80-95 nb I13/], mo-
KazaTenu 00enx (a3 UMeIn IPUMEPHO OAMHAKOBHIC BE-
nuauHbL. [Ipn MakcuMansHOl nHTeHCHBHOCTH, 100 Ib
[13/1, BEIpaskeHHOI (ha3e CHIKESHUS BPSIIT T MTPEIISCTBO-
Bana (a3a ycuieHus. Bo BTopoii cepun nccneqoBaHuit
MTOKa3aTeJIN OTCKOKA COTOCTABIISUINCH TIPH Pa3HBIX dac-
TOTaX dKCIO3UIHMOHHOTO ToHa, 250, 500 1 2000 ['m. [Tpu
HU3KOH U cpeHeii uactorax, 250 u 500 ', xapakrepuc-
THUKH OTCKOKa OBLIHN B IIeJIOM paBHBIL. [Ipu BEICOKO# dac-
tote, 2000 ', heHOMEeH MpaKTUYECKH OTCYTCTBOBA —
HMMeJI0 MecTo JHInb obmiee mogasieHne BOAD. O6cyx-
JIAfOTCSI MEXaHU3MBI OTCKOKA M ITPEATIONAraeTCsi KOMIUIEK-
CHas ero npupoja.
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AGE-RELATED HEARING LOSS: GRNDER DIFFERENCES

Sharashenidze! N., Schacht? J., Kevanishvili! Z.

!Center of Audiology and Hearing Rehabilitation, Thilisi, Georgia, *Kresge Hearing
Research Institute, University of Michigan, Ann Arbor, Michigan, USA

Age-related hearing loss, presbyacusis, regularly occurs in eld-
erly people and is characterized by binaural reduction in hearing
acuity. Proportional to the degree of hearing dysfunction, aged
people have problems in speech understanding, especially in
noisy environments, music appreciation, localization of sound
sources in space [5]. The quality of life drops respectively.

Age is a conventional factor of hearing disorders. The rate
of presbyacusis systematically progresses with lifetime. By
the age of 69 years, 44% of people suffer from hearing loss
[3]. In the age period of 70-79 years, this number increases
to 66%. After the age of 80 years, it reaches 90%. Hearing
loss of magnitudes leading to difficulties in speech under-
standing happens in about half of subjects of over 75 years
ofage [2]. The problem of presbyacusis is believed to esca-
late in the future: in 1980, 11% of the world population
exceeded 76 years of age, while by 2030 this percentage is
expected to double [4].

The prevalence of presbyacusis varies across societies.
The differences are attributed to social and economical fac-
tors, the level of medical services, e.g. the prevention and
treatment of viral and bacterial infections, nutrition, intake
of ototoxic drugs, genetics, environmental variables such
as chemical pollution and noise exposure [4,11]. Psychoe-
motional stress can also contribute to the hearing-loss in-
cidences [7]. Georgia is a country of a tense social, eco-
nomical, and political situation and possesses therefore
heightened risks for presbyacusis.

Microscopic evaluation of temporal bones of aged individ-
uals has revealed a loss of receptor cells as well as of sup-
porting cells in the cochlea [8]. The stria vascularis may
also be damaged, altering the ionic balance in the labyrinth.
Depending on the type of pathology, the impairment can
manifest itself as a high-frequency threshold shift or as a
flat loss of hearing acuity across frequencies. The patho-
logical alterations at the cochlear level can be followed by
degeneration of spiral ganglion neurons [9,10].

No standards exist currently for the prevention or treat-
ment of presbyacusis. Hearing aids are the most suitable
means for hearing rehabilitation. However, only 20% of aged
individuals take benefits from sound amplification. Anoth-
er 25-40% either are dissatisfied or reject the aids after us-
ing them. Still others refuse to wear hearing aids [5]. New
approaches are therefore necessary to the problem of aged-
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related hearing loss. With this goal in mind, the present
study assessed the gender peculiarities of the pattern and
dynamics of presbyacusis. Detailed information on age-
related hearing impairments in females and males may pro-
mote the search of effective designs for their prevention,
management, rehabilitation.

In contrast to conventional clinical examinations, which
measure the hearing acuity within the frequency range of
0.125-8 kHz, in fulfilled investigations auditory thresh-
olds were additionally estimated at higher sound frequen-
cies, 10, 12.5, 14, and 16 kHz. The heightening of the in-
spected frequency band should assist in understanding
of the pattern and gender peculiarities of dynamics of
presbyacusus since age-related hearing impairments most-
ly begin in the basal turn of the cochlea tuned just to
sounds of high frequencies [9].

Material and methods. 224 residents of Tbilisi, 128 females
and 96 males, volunteered for the study. In both genders
the subjects were distributed in five age groups: 30-39,
40-49, 50-59, 60-69, and 70-79 years. All individuals were
initially interviewed to ascertain that none of them had
applied in the past any ototoxic drugs and none under-
went to high-intensity noise. The subjects have also been
inspected otoscopically and tympanometrically and all of
them were proved to possess normally functioning outer
and middle ear.

Hearing thresholds were determined in both ears in the
frequency range of 0.125-16 kHz with an ITERA audiometer
(Madsen). At 0.125-10 kHz, the thresholds of all inspected
subjects were within the maximal intensity outputs of the
audiometer, 90-120 dB nHL. The assessment of hearing acu-
ity at these frequencies met therefore with no problems. At
12.5, 14, and 16 kHz, on the other hand, the thresholds of
many subjects exceeded the maximal output of the audiom-
eter at these frequencies, 60 dB nHL. Consequently, at 0.125-
10-kHz frequencies the hearing thresholds were determined
in a conventional manner, i.e. in dB, while at 12.5-, 14-, and
16-kHz frequencies the perception abilities were estimated
as the percentage of subjects in separate gender and age
groups who perceived the applied tones within the output
limits of the audiometer, 60 dB nHL.

Results. At frequencies of 0.125-10 kHz, the mean hearing
thresholds in females of 30-39 years of age were mostly
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Table. Differences (in dB) between mean hearing thresholds in males
and females of different ages (vears) at different audiometric frequencies (kHz).

kHz
years
0.125 0.25 0.5 1 2 3 4 6 8 10
30-39 2.0 1.0 -0.3 0.2 2.0 4.2 8.6 3.1 6.9 10.5
40-49 2.2 39 2.9 1.1 1.0 6.6 114 7.2 10.6 124
50-59 -0.6 -1.8 -0.4 -2.2 -6.2 0.0 3.7 10.6 15.3 16.3
60-69 -1.1 0.1 0.2 0.7 2.7 12.4 17.0 13.3 10.9 1.1
70-79 -1.5 -3.0 -2.3 -5.0 -1.0 6.2 7.0 15.4 10.2 5.0
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Fig. 1. Mean hearing thresholds (dB) in females and males
of different ages (years) at different audiometric frequencies (kHz).

within the normal range, 5-10 dB (Fig. 1). In males of the
same age group, the hearing thresholds in this frequency
band also rarely exceeded the normal limits, the maximal
threshold shift of 20.2 dB being appeared at 10 kHz. Gener-
ally, the thresholds were higher in males than in females
(Table). In the frequency range of 3-10 kHz the differences
amounted to 5-10 dB. At lower frequencies, 0.125-2 kHz, the
disparities were smaller if ever being existed.

In the age group of 40-49 years, the hearing thresholds in
females were mainly in the range of 10-15 dB. In males, at
lower frequencies, 0.125-4 kHz, they were slightly higher,
mostly amounting to 15-20 dB. At higher frequencies, 6, 8,
and 10 kHz, the greater threshold shifts have been dis-
played in males that corresponding on the mean to 23.1,
25.0, and 28.9 dB, respectively. At these frequencies, the
mean thresholds in males exceeded those in females by 7.2,
10.6, and 12.4 dB, respectively. Comparable differences oc-
curred at 3- and 4-kHz frequencies also, 6.6 and 11.4 dB,
respectively. At lower frequencies in this age group, as in
the previous one, the gender differences were negligible.

© GMN

In the age group of 50-59 years, a clear increase in hearing
threshold was observed in females at the frequency of 10
kHz only. On the mean, it amounted to 31.0 dB. At lower
frequencies, the thresholds were within 10-20 dB. Males of
the same age group exhibited a marked hearing loss at 6-, 8,
and 10-kHz frequencies, the mean thresholds correspond-
ing to 30.0, 34.0, and 47.3 dB, respectively. At lower fre-
quencies, the thresholds were as a rule in the range of 10-15
dB. As in the previous age group, the gender differences in
hearing thresholds were selectively evident at 6-, 8-, and
10-kHz frequencies and amounted on the mean to 10.6, 15.3,
and 16.3 dB, respectively (Table). In the age group of 50-59
years, as in others, the gender differences were negligible
at lower frequencies, 0.125-4 kHz, while mostly owned even
anegative sign, i.e. females but not males possessed some-
what greater thresholds.

In the age group of 60-69 years, hearing losses became
apparent in both genders. The threshold increments were
evident at high, 6-10-kHz, as well as at low, 0.5-4-kHz, fre-
quencies, being mainly within the range of 35-55 and 20-40
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dB, respectively. Only at the lowest frequencies, 0.125 and
0.25 kHz, the thresholds approximated normal values, 15
dB. In this age decade, the gender differences were also of
the conventional character, i.e. females possessed as a rule
lower thresholds than males. The differences were greater
at3,4, 6, and 8 kHz and amounted on the meanto 12.4, 17.0,
13.3,and 10.9 dB, respectively. At the frequency of 10 kHz,
as at the lower frequencies, 0.125-2 kHz, the thresholds in
both genders were mainly similar.

In the age group of 70-79 years, the hearing decrements in
both females and males were substantial and involved the
entire inspected frequency band. The threshold shifts were
particularly prominent at higher frequencies, 2-10 kHz, oc-
cupying mostly the range of 35-75 dB. At lower frequen-
cies, 0.125-1 kHz, they usually corresponded to 20-25 dB.
In this age group, as in the previous one, the superior hear-
ing acuity of females over males was greatest at 3-, 4-, 6-,
and 8-kHz frequencies. The mean threshold differences
amounted to 6.2, 7.0, 15.4, and 10.2 dB, respectively. In this
age group, as in the previous one, the gender difference was
smaller at the frequency of 10 kHz and corresponded on the
mean to 5.0 dB. At lower frequencies, 0.125-2 kHz, a trend to
the greater thresholds in females vs. males was observed.
The differences, however, were negligible, 5 dB and less.

At the utmost frequencies, 12.5, 14, and 16 kHz, as pointed
out, the percentage of subjects was calculated in separate
gender and age groups, who owned sensation thresholds
at these frequencies within the output span of the used
audiometer, 60 dB nHL. By the employed criterion, the per-
ception of individual components of the utilized frequency
band in all tested individuals appeared similar. The per-
centage values, indicated in the text below and listed in the
respective illustration (Fig. 2), characterize therefore the
sensation of distinct components as well as of the whole
frequency band of applied stimuli.

The age dynamics of sensitivity to the 12.5-, 14-, and 16-
kHz frequencies resembled the pattern typical for the lower
frequencies. At 12.5-, 14-, and 16-kHz frequencies too, the
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number of subjects perceiving the respective tones within
the 60-dB nHL intensity range, systematically diminished
from 90-100% in the age group of 30-39 years to essentially
zero in the age group of 70-79 years. The reduction was the
case in both females and males and occurred in steps of
about 20% per age decade (Fig. 2).

At 12.5-, 14-, and 16-kHz frequencies, as at the lower ones,
females displayed better hearing acuity than males. The
gender differences were particularly obvious in the age
groups of 30-39, 40-49, and 50-59 years (Fig. 2). In these
three consecutive age decades the numbers of females,
who percept the applied frequencies within the 60-dB nHL
intensity range, exceeded those of males by 11.0, 18.0, and
29.4%, respectively. The gender difference extended thus
from the age group of 30-39 years to that of 40-49 and,
especially, 50-59 years. In the following two age groups,
60-69 and 70-79 years, the numbers of females and males,
who percept the tones of 12.5-, 14-, and 16-kHz frequen-
cies, were significantly less and almost equal. Correspond-
ingly, the gender differences in perception indices decreased
and amounted on the mean to 2.5 and 0.1%, respectively.
Similar increases in gender differences of hearing impair-
ments from the age of 30-39 years via 40-49 to 50-59 years,
while their decreases at the age of 60-69 and, especially,
70-79 years were observed at 8- and 10-kHz frequencies (Ta-
ble). At far lower frequencies, 0.125-6 kHz, the gender differ-
ences hardly showed any trend by age: in separate age dec-
ades, the differences in hearing-loss characteristics between
males and females were generally of similar orders.

Discussion. Confirming the conventional notion [2,3], a sys-
tematic decrease in hearing acuity with age has been found
in the present study. Also consistent with the previous data
[8,10], our results show that the first signs of presbyacusis
occur at high acoustic frequencies. In males, this is evident
already at an age of 30-39 years and involves 10-16-kHz fre-
quencies. In the next age decade, 40-49 years, the hearing
loss in males covers additional lower frequencies, 6 and
8 kHz, the auditory impairment being thus occupied a fre-
quency range of 6-16 kHz. In females, presbyacusis begins
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Fig. 2. Numbers of females and males (%) of different ages (vears) perceiving
12.5-16-kHz audiometric frequencies within the intensity range of 60 dB nHL.
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later, at the age of 40-49 years, and, in contrast to males of
that age, affects exclusively the highest frequencies, 12.5-
16 kHz. In the following age decade, 50-59 years, the hearing
loss in males and females includes the frequencies of 6-16
and 10-16 kHz, respectively. The hearing acuity at lower fre-
quencies in this age period is generally still within the normal
limits. In the further age decade, 60-69 years, the hearing loss
is accentuated and spreads over the principal speech band,
involving in both genders the same frequencies, 0.5-16 kHz.
In the next age decade, 70-79 years, the hearing loss is also
similar in females and males and covers the total range of
audiometric frequencies, 0.125-16 kHz. In all age groups man-
ifesting presbyacusis, the magnitude of a hearing loss sys-
tematically increases from the lower to the higher sound fre-
quencies. The audiometric curves in both genders have re-
spectively a descending slope.

In all age decades, females exhibit better hearing than males.
The gender differences in auditory thresholds are particular-
ly apparent at high sound frequencies, 8-16 kHz. Going be-
yond our preliminary results [1], the current observations
additionally demonstrate that similar gender differences in
hearing thresholds also exist at lower frequencies, 3-6 kHz.
This is particularly obvious in the groups of older subjects,
60-69 and 70-79 years of age, where the hearing loss is most
severe. In contrast, at still lower frequencies, 0.125-2 kHz, the
thresholds even in the oldest inspected subjects, 70-79 years,
are mostly within the near-normal range, 20-30 dB, and do
not demonstrate any regular gender dependence.

The results of the present study prove the different dy-
namics of age-related hearing impairments in females and
males. The peculiarities concern selectively 8-16-kHz fre-
quencies that appearing the most complaint range of the
ageing process. From the age of 30-39 years to that of 40-49
and, especially, 50-59 years the dynamics of threshold dec-
rements are steeper in males than in females. As a result, the
gender differences in hearing consistently increase, the
maximal discrepancies being reached just in the age of 50-
59 years. In the ages of 60-69 and 70-79 years, in contrast,
the presbyacusis is more accelerated in females than in
males. As a result, the gender differences in hearing acuity
gradually smooth. Moreover, at the highest frequency band,
10-16 kHz, the perception characteristics in males and fe-
males hold actually the same indices. The peculiar dynam-
ics of hearing threshold alterations with age in females and
males are difficult to judge at lower audiometric frequen-
cies due to irregular or no hearing disturbances in the most
of age groups inspected, 30-39, 40-49, and 50-59 years.

Our data extend previous human and animal observations
that similarly demonstrated a decrease in gender differences
of hearing indices at relatively older vs. younger age periods
[2,6]. The gender dissimilariti in the dynamics of hearing
alterations with age can have a relationship with the peculi-
arities of hormonal changes in females and males, reflecting
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the variances in general ageing process. At the age of 50-59
years, the hormonal status in females undergoes dramatic
modifications. The present study indicates that the acceler-
ation of hearing-loss dynamics in females starts just after
this age. While hormonal influences on hearing have been
discussed, their precise mechanisms remain to be elucidat-
ed. Additional investigations utilizing objective methods of
hearing assessments, such as otoacoustic emissions and
auditory evoked potentials, may shed further light on the
causes of gender peculiarities of presbyacusis.
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SUMMARY

AGE-RELATED HEARING LOSS: GRNDER DIFFERE-
NCES

Sharashenidze' N., Schacht? J., Kevanishvili' Z.

!Center of Audiology and Hearing Rehabilitation, Thili-
si, Georgia, Kresge Hearing Research Institute, Univer-
sity of Michigan, Ann Arbor, Michigan, USA

Hearing thresholds were measured in 224 Tbilisi citizens,

128 females and 96 males, at the frequencies 0of 0.125-16
kHz. None of the subjects reported any job-related noise
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exposures or other potentially confounding history. Ini-
tial signs of age-related hearing impairments were de-
tected in females and males of 40-49 and 30-39 years of
age, respectively. In both genders they involved high
frequencies. In the following age decades, 50-59, 60-69,
and 70-79 years, the hearing losses increased in magni-
tudes and extended to lower frequencies. From the age
of 30-39 years to that of 40-49 and 50-59 years the dy-
namics of threshold elevations appeared more rapid in
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males than in females. The gender differences in hearing
acuity increased respectively in this age period. There-
after, in the ages of 60-69 and 70-79 years, the hearing
alterations became steeper in females than in males. As a
result, the gender differences in hearing smoothed sig-
nificantly.

Key words: age-related hearing loss; presbyacusis; gender
differences; age dynamics.
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[Toporu capImuMOCTH onpeaeneHsl y 224-X xKuTenei
r. Tounucu. 128 o0ciie10BaHHBIX OBLIH KEHIIUHEL, 96 —
MY>XKYUHBI. BO3pacT nccienyemMbIx HaX0QHIICs B TIpe/ie-
nax 30-79 net. OcTpoTy cityxa U3MEpSIIH TOHATLHOU ay/IHo-
MeTpueil B yacToTHOM Auanaszone 0.125-16 xI'u. Pe3yinb-
TaThl HCCIIC0BAHNS TOKA3aJIH, YTO TyTOYXOCTh HAUMHACT
MIPOSIBIISITHCS Y JKEHIIMH M MY>KYHH COOTBETCTBEHHO B
Bo3pacte 40-49 u 30-39 ner. [Iponecc oxBaThIBaeT Mpe-
HMMYIIECTBEHHO BBICOKHE 4acTyThl. B mocienyromem, B
Bospacte 50-59, 60-69 u 70-79 neT, CHIKEHUE Ci1yXa Mpo-
IPECCHPYET, IPH ITOM HATOJIOTHUSI PACIIPOCTPAHSIETCS U

Ha 0oJiee HU3KHE YacTyThl. Bo BCeX BO3pacTHBIX TpyIIIax
CIIyXOBBIE PACCTPONCTBA HAPACTAIOT OT OOJIee HU3KHX Ya-
CTOT K O0Jiee BEICOKUM. AyTHOMETPUYECKHE KPUBBIE, CO-
OTBETCTBEHHO, UIMEIOT HUCXOJSIIYI0 KoHpUrypanuio. C
Bo3pacta 30-39 no 40-49 u 50-59 net AMHAMUKA CHIKE-
HUS ciyXxa ObIcTpee y MY>KYHH, YeM Y JKEHIIHMH. B pe-
3yJbTaTe, MOJOBBIC PA3JINYMS B CIIYXOBBIX ITOpOTrax Hapa-
cratoT. B Bozpacte 60-69 u 70-79 net, Hao60poT, TeMI
BO3PACTHON TYTOyXOCTH BBIIIE y KEHIIUH, YEM Y MYXK-
yuH. [1o 9TOI MpUYMHE, MOJOBBIC Pa3INYHs B OCTPOTE
CITyXa HUBEJUPYIOTCS.

INTERAURAL PITCH PERCEPTION DIFFERENCE:
DEPENDENCE UPON INTERNAL AND EXTERNAL FACTORS

Mbrbe! D., KevanishviliZ Z., Kuhlisch! E., Hofmann' G., Zahnert' Th.

"Technical University, Dresden, Germany, *Centre of Audiology and Hearing Rehabilitation, Thilisi, Georgia

The conversion of stimulus frequency into pitch has been
proved to be not identical in parallel routes of auditory
system [8,11]. Due to divergence in bilateral transfer func-
tion, the tones of the same frequency, applied consecutive-
ly to both ears, are judged by the listener as possessing
different rather than the same pitch. To achieve the pitch

18

identity, the frequency of the tone in one ear has to in-
crease or decrease, the deviation of the varied, test tone
from the constant, reference one being the measure of the
phenomenon referred to as an interaural pitch perception
difference, IPPD. The event was described in normally hear-
ing subjects [11]. Correspondingly, the IPPD was consid-
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ered to reflect normal rather than pathological auditory state.
The dependence of the IPPD on stimulus parameters as
well as on hearing thresholds was investigated and the
arguments were put forward, supporting likely the involve-
ment of both peripheral receptor and central neural proc-
esses in the phenomenon [11]. However, in the former stud-
ies the IPPD had hardly been assessed thoroughly. Rather,
the offered speculations were based on limited numbers of
cases and/or on incidental observations.

To promote the better understanding of IPPD mechanisms,
in the present study the gender and stimulus frequency
dependence of IPPDs, as well as the IPPD differences un-
der left/right vs. right/left ear presentations of the reference
and test tones, respectively, have been investigated. The
young professional musicians were examined exclusively,
keeping in mind the unique frequency discrimination capa-
bilities of subjects just of this occupation [6]. A rather large
sample size was used to ensure the confidence of conclu-
sions reached. All tested listeners were confirmed to pos-
sess a normal hearing and, thus, a normal cochlear function
bilaterally, that hoped to assist the elucidation of central
shares in the fulfilment of the phenomenon.

Material and methods. The data were collected in 32 fe-
male and 31 male musicians 0f22.4+3.6 and 22.9+2.2 years
of age, respectively. Before the start of investigations,
the hearing was checked audiometrically and in all indi-
viduals it had been verified to be bilaterally normal. The
IPPD test was accomplished through the conventional
paradigm [7]. Tone pulses, generated by two oscillators,
were presented by means of the earphones to the subject,
sat in a sound-treated room. One oscillator served as the
source of the constant tone. The other was equipped with
a tuning knob, permitting to vary the frequency of the
tone infinitely. The constant and varied, i.e. the reference
and test tones were applied to the opposite ears alterna-
tively, although without any intervals between. The in-
tensity of both tones was identical, 50 dB SL. To avoid
the transients, the tone pulses arose and ceased gradual-
ly at zero crossings. The constant part of the stimuli, pla-
teau, amounted to | s and the rise and decay time was 10
ms each. The creation of tone pulses as well as synchro-
nization of oscillators for consecutive presentation of stim-
uli to one and the other ear was achieved by the electron-
ic switch. The frequency of the reference tone was fixed
in the first oscillator at 500, 1000, or 2000 Hz. Manipulat-
ing the knob of the second oscillator, the subject had to
match the pitch of the test tone in the respective ear to
that of the reference tone in the other ear. In each measur-
ing run, the test frequency value, Ft, was related to the
corresponding reference frequency value, Fr, and via the
special formula (see e.g. [3]) the frequency difference in
cents, AF, was determined. Just the frequency difference
between the test and reference tones in cents was consid-
ered to be the measure of the IPPD.
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At least two pretest runs were accomplished at the start of
each experiment to get the subject familiar with the proce-
dure. To avoid any predisposition, the frequency indicator
of the variable tone on the display of the oscillator was
shaded from the subject. In one trial, labelled as LrRt, the
reference tone was fed to the left ear and the test tone to
the right ear. In the other, RrLt, the test tone in the left ear
had to match with the reference tone in the right ear. Both
LrRt and RrLt trials were performed three times at each of
three reference frequencies utilized. To prevent further the
biasing, three identical runs were fulfilled in different trials
with the reference frequencies succeeding randomly. The
starting frequency and the ears of reference/test tone pres-
entations were also randomly chosen. Before each test-
session the stimulus generating system has been calibrat-
ed both for the frequency and intensity as well as for stim-
ulus presentation mode.

Three principal approaches have been undertaken to char-
acterize the IPPD, in general, and to check its dependence
upon potential items, in particular. First, to get the common
outlook on IPPD patterns over all performed estimations,
the means of IPPD values of three identical test runs were
calculated in each of 63 subjects for each of three frequen-
cies, 500, 1000, and 2000 Hz, and of two stimulus presenta-
tion modes, LrRt and RrLt. They were regarded as individ-
ual IPPDs. Afterwards, a histogram of distribution of indi-
vidual IPPDs has been built up, arbitrary utilizing a sam-
pling width of four cents. Second, an analysis of variance
of individual IPPD scores was performed to assess the sig-
nificance of three factors: the gender of tested subjects,
the frequency of applied stimuli, and the ears of reference/
test tone presentations. To promote the disclosure of trends,
a profile (interaction) plot of marginal means of dependent
variables has been created also. The behaviour of the plot
lines was inspected to judge whether the marginal means
were equidistant across the variables, just the absence of
the equidistance being considered as a proof of interac-
tions between examined factors [12]. Absolute IPPD indi-
ces were utilized in the respective experiments throughout.
They coincided with individual IPPDs, the sign of corre-
sponding scores had been ignored only. Third, the correla-
tion between individual IPPDs under LrRt and RrLt stimu-
lus presentation modes was estimated separately for 500-,
1000-, and 2000-Hz tone frequencies. In this way, the inter-
relationship of IPPD signs in LrRt and RrLt, i.e. under op-
posite presentation modes of the reference and test tones
was determined.

The confidence of IPPD measurements was inspected in
individual test runs, applying the reproducibility index, RI.
The RI was proved earlier to be a sensitive measure of
intertest variability of IPPDs [6]. As earlier, IPPD values of
three identical test runs were estimated and the lowest score
was subtracted from the greatest one, just the difference
between being regarded as the RI.
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- cents +

Fig. 1. Distribution of individual IPPD values (4-cent sampling width)
of all tested subjects, N=63, at all three tone frequencies, 500, 1000, and 2000 Hz,
and under both modes of reference and test stimulus presentations, LrRt and RrLt.

Results. The analysis of variance of individual measure-
ments did not reveal any trend over three consecutive test
runs applied in each of examined persons at each of three
tone frequencies and two stimulus application modes. The
lack of the factor of repetition had to be expected, consider-
ing a random rather than a regular manner of offering of
separate runs. The absence of the biasing substantiated
per se the way of determination of mean individual IPPDs
as well as of RIs.

A regular decrease of incidences of individual IPPD magni-
tudes was found as a function of IPPD values (Fig. 1). It
scattered symmetrically to both negative and positive wings
of the histogram. The incidence of the middle sample with
the IPPD magnitudes in the range of -2 to +2 cents amount-
ed to about 14%. Those of the negative and positive mar-
ginal samples with the magnitudes of 18-22 cents approxi-
mated 2% and 4%, respectively. The samples, exceeding
-22 and +22 cents, covered about 6% of cases each. The
mean absolute [PPD, averaged over all subjects across three
tone frequencies and two stimulus presentation modes,
amounted to 10.4 cents.

The gender did not appear to be any IPPD determinant.
The mean absolute IPPD value, averaged across three
frequencies, 500, 1000, and 2000 Hz, and two stimulus pres-
entation modes, LrRt and RrLt, amounted to 10.7 and 10.2
cents in females and males, respectively. The difference
was thus quantitatively negligible. It was proved further-
more to be statistically non-significant.

In contrast to the gender, the IPPD scores reliably corre-

lated with the applied tone frequency. The lowest IPPD
indices were observed at the frequency of 500 Hz. At the
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frequency of 1000 Hz, the IPPDs were larger. Still greater
IPPDs were found at the frequency of 2000 Hz. The ab-
solute IPPDs in both genders and under both stimulus
presentation modes at the frequencies of 500, 1000, and
2000 Hz amounted on the mean to 8.0, 11.2, and 12.0
cents, respectively.

The IPPDs differed under opposite stimulus presentation
modes as well, the LrRt mode demonstrating greater values
than the RrLt one (Fig. 2). The mode difference exhibited
per se the frequency dependence. The mean absolute IPPDs,
averaged across both genders, at the frequency of 500 Hz
under the LrRt and RrLt modes were identical and equalled
8.0 cents. At the frequency of 1000 Hz they amounted to
12.4 and 10.1 cents, respectively, while at the frequency of
2000 Hz to 13.8 and 10.2 cents, respectively. The difference
between the LrRt and RrLt modes extended thus from 0
cent at 500 Hz, through 2.3 cents at 1000 Hz, to 3.6 cents at
2000 Hz. To clarify the trends, manifested in mean estima-
tions, individual IPPDs were subjected to the three-factorial
analysis of variance with ‘gender’ as a between-subject fac-
tor and ‘frequency’ and ‘side’ of presentation of the refer-
ence and test tones as within-subject factors. The item of the
‘gender’ has not been proved to have any influence upon
IPPD values (p=0.661). On the other hand, both ‘frequency’
and ‘side’ have been confirmed to be highly significant fac-
tors, regulating IPPD magnitudes (p=0.009 and p=0.028, re-
spectively). The interaction between ‘frequency’ and ‘side’
just missed the significance level (p=0.06). Furthermore, the
profile plot of IPPD marginal means, created for LrRt and
RrLt stimulus presentation modes, demonstrated a divergent
rather than a parallel pattern (Fig. 2): the plot lines coincided
at 500 Hz, departed at 1000 Hz, and deviated further at 2000
Hz, proving the interaction of factors of “frequency’ and ‘side’.
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Fig. 2. Profile plot of marginal means of absolute IPPD values at 500-, 1000-, and 2000-Hz tone
frequencies under LrRt and RrLt modes of reference and test stimulus presentations.

Individual IPPD pairs under LrRt and RrLt stimulus pres-
entation modes owned predominantly opposite polarities.
Possessing, for example, the positive sign under the LrRt
mode, IPPDs inverted to the negative one under the RrLt
mode and vice versa. However, in 35, 30, and 28% of the
entire individual results, obtained at the frequencies of
500, 1000, and 2000 Hz, respectively, IPPDs under both
modes displayed the same polarity, i.e. were positive or
negative irrespective of the ears of the reference and test
tone presentations. The unipolarity of IPPD pairs hap-
pened under low RIs as well, i.e. under high reproducibil-
ity of individual measurements. Looking for the interde-
pendence of coupled LrRt and RrLt data, a negative corre-
lation was revealed at all three tone frequencies applied,
500, 1000, and 2000 Hz. It likely reflected the bipolar pat-
tern of IPPD organization under opposite stimulus pres-
entation modes. However, the correlation coefficients
were rather small: 7=-0.14 (not significant), -0.38 (p=0.003),
and -0.46 (p=0.0005), respectively. This could be judged
as the evidence that the bipolar IPPD organization was
not universal but was combined with the unipolar one.
The greater values of correlation coefficients and their
statistical reliability at higher vs. lower tone frequencies
evidently mirrored the increase of incidences of bipolar
and, correspondingly, the decrease of those of unipolar
IPPD estimations.

Discussion. The choice of musicians for test persons in
the present IPPD study was motivated by the unique fre-
quency discrimination capabilities of subjects just of this
particular occupation [6]. Earlier [7], the abundant intra-
and interindividual variability of IPPDs was found in sam-
ples of other professional trades due to much restricted
and dispersed discrimination skills, this significantly ham-
pering the reliability of the data.
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No gender difference was traced in our investigations in
IPPD scores. It appears thus that the IPPD mechanism, irre-
spective of the concrete processes involved, operates in
females and males similarly. On the other hand, the IPPDs
in both genders demonstrated a reliable dependence upon
the stimulus frequency: lowest IPPD scores were observed
at 500 Hz, IPPD indices were larger at 1000 Hz, while still
greater [PPD values were found at 2000 Hz. Attempting to
explain the frequency dependence of the IPPD, it has to
mention that the IPPD event at first approximation resem-
bles the phenomenon of binaural diplacusis that definitely
relates with asymmetrical peripheral lesions (see below).
Correspondingly, the IPPD could also be ascribed to the
asymmetrical cochlear abnormalities or, at least, to the in-
herent differences in left and right inner-ear structures [11],
the divergences presumably being accentuated in cochlear
strips tuned just to higher sound frequencies. However, all
subjects in our material owned a perfect hearing in both
ears at the entire audiometrical frequency band, including
three tones applied. On the other hand, the evidence exists
in the literature, validating the concept that the IPPD is
primarily mediated by normal physiological processes in
central auditory pathway rather than occurs due to hypo-
thetical differences in left and right peripheral channels,
e.g.of innerears [11].

Judging the IPPD as a manifestation primarily of central
events, one can assume that the general excitation pat-
terns, following the stimulation of one and the other ear by
the tones of the same frequency, differ, just the amount of
the difference being the determinant of the IPPD. It can
correspondingly be proposed that the interaural difference
in left and right central excitation patterns is negligible at
lower stimulus frequency, while regularly increases at higher
ones. The difference could be related per se directly with
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the degree of lateralization of cochlear outputs and inversely
with that of bilateralization, these both processes deter-
mining the extent of convergence of left and right monaural
channels into the same neural aggregates of parallel
halves of central auditory path. The limited is lateraliza-
tion and, respectively, the stronger is bilateralization of
each cochlear output in symmetrical auditory structures,
i.e. the greater is a binaural fusion, the slighter should
be the interaural difference in central excitation patterns
and, hence, the smaller should be the IPPD scores. Vice
versa, the abundant lateralization and, respectively, the
scanty bilateralization of cochlear outputs, i.e. a slighter
binaural fusion, extends evidently the chance of pro-
nounced interaural difference in central excitation pat-
terns, leading to the greater IPPD scores. This logic finds
the confirmation in animal studies. It has been shown [5]
that the low-frequency monaural tones due to propor-
tional bilateralization of cochlear outputs activate con-
tralateral and ipsilateral auditory structures equally. The
high-frequency tones, conversely, have restricted bilat-
eralization properties, i.c. the basis for binaural fusion,
but preferentially trigger contralateral structures. In line
with these results, in later human investigations (e.g.
[9]) the binaural fusion of monaural channels in genera-
tors of auditory brainstem response was proved to be
reliable with low-frequency stimuli, being hardly, if ever,
evident with high-frequency ones.

The phenomenon of masking level difference, MLD, should
be reminisced in the same connection. It consists in a re-
lease of signals from masking effects of noise in binaural
out-off-phase vs. in-phase stimulus presentation modes.
Being determined by the convergence of bilateral cochlear
outputs into central auditory structures, the event oper-
ates exclusively at low sound frequencies [2,10]. The drop
in MLD scores at high frequencies obviously reflects the
conversion of cochlear output template from preferentially
bilateral pattern into preferentially unilateral (contralateral)
one. The shift signifies the lessening of the degree of bin-
aural fusion of monaural outputs and seems to be linked
with phase-matching and intensity-matching cues of sound
localization mechanism, these operating just at low and high
stimulus frequencies, respectively (cf. [9]).

Speculations on the concern of central auditory structures
in the frequency dependence of the IPPD could be summa-
rized as follows. The impulses from one and the other ear,
triggered by low-frequency sounds, reach and activate iden-
tical or slightly different central neural aggregates. A fa-
vourable condition for identical or slightly different pitch
perception is thus created, that determining no or small
IPPDs. Conversely, the impulses from one and the other
ear, triggered by high-frequency sounds, reach and acti-
vate distinctly different central neural aggregates. A favour-
able condition for different pitch perception is created thus,
that determining greater IPPDs.
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In our investigations the IPPDs appeared larger under ad-
ministration of the reference and test tones to the left and
right ears, respectively, i.e. under the LrRt mode, than, con-
versely, to the right and left ears, respectively, i.e. under the
RrLt mode. The influence of the side of the reference and
test tone presentations was obvious again at the highest
frequency applied, 2000 Hz. Similar trend had been detect-
ed at the intermediate frequency, 1000 Hz. At the lowest
frequency, 500 Hz, the side difference was lacking. The tone-
specific cue in the side dependence of the IPPD could be
explained, taking into account, as earlier, the different pat-
tern of central distribution of cochlear outputs under appli-
cation of stimuli of low and high frequencies. Low-frequen-
cy reference and test tones applied to the left and right,
while then to the right and left ears, respectively, due to
poor lateralization and abundant bilateralization should
activate right- and left-side central auditory structures pro-
portionally under both stimulus presentation modes. This
should restrain the IPPD differences under left/right vs.
right/left stimulus presentation modes. In contrast, high-
frequency reference and test tones administered to the left
and right, while then to the right and left ears, respectively,
due to abundant lateralization and poor bilateralization
should preferentially activate right- and left-side, while then
left- and right-side central auditory structures, respective-
ly. This should promote the side difference in [IPPDs. The
right and left hemispheres are known to fulfil specific func-
tions in processing of non-verbal and verbal acoustic infor-
mation, respectively (e.g. [13]). Nevertheless, the concrete
reason of the IPPD side biasing is difficult to judge. It is hard
to explain in particular the greater [IPPD values when apply-
ing the reference and test tones to the left and right ears,
respectively, i.e. under the LrRt mode, and, thus, when di-
recting impulses, triggered by the reference and test tones,
preferentially to the right ‘non-verbal’ and left ‘verbal’ hem-
ispheres, respectively. Vice versa, it is difficult to explain the
smaller IPPD values when applying the reference and test
tones to the right and left ears, respectively, i.e. under the
RrLt mode, and, thus, when directing impulses, triggered by
the reference and test tones, preferentially to the left ‘verbal’
and right ‘non-verbal” hemispheres, respectively. Whatever
is a concrete mechanism, the side, as the frequency depend-
ence of the IPPD underlines the significance of central rather
than peripheral factors in the fulfilment of the phenomenon.

Under application of the reference tone to the left and then to
the right ear and, correspondingly, of the test tone to the right
and then to the left ear the IPPDs mostly owned the opposite
polarities. The high incidence of the bipolar IPPDs signifies
that the left and right routes of the pitch perception system are
set in a peculiar pattern: one route is tuned to the higher pitch,
while the other to the lower one. As a result, one route seems
to increase, while the other to decrease the pitch of a nominal
tone, leading thus to the bipolar IPPD estimations. Contrast-
ing to this trend, in individual cases the IPPDs displayed the
same sign, i.e. remained positive or negative irrespective of
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the side of application of the reference/test tones. The unipo-
larity of IPPD pairs had been confirmed in low RI cases and,
hence, under high IPPD reproducibility too, proving thus that
it was not accidental but mirrored the inherent events. It could
therefore be considered that the peculiar bilateral organization
of the pitch perception system, determining the bipolar IPPDs,
operates not in all cases. In individual subjects and/or at par-
ticular frequencies under application of the test tone either to
the left or right ear the pitch in both routes of the pitch percep-
tion system is judged higher or, conversely, lower of that of
the nominal frequency of the reference tone. In such instanc-
es the bilateral IPPDs are naturally differed by the amount but
not by the sign.

The bipolar IPPD estimations occurred more often at high-
er than at lower tone frequencies. As judged from the val-
ues of correlation coefficients, the interdependence of left/
right data seemed correspondingly more regular at higher
than at lower tone frequencies. The frequency cue of later-
alization/convergence events in central auditory structures
should be recalled once again when trying to explain the
frequency dependence of unipolar/bipolar IPPD judgments.
Profuse bilateralization and abundant convergence, pecu-
liar to low frequencies, could hamper the contrasting ar-
rangement of the pitch matching system. This should limit
bipolar and, respectively, promote unipolar pitch estima-
tions. Conversely, abundant lateralization and scanty con-
vergence, peculiar to high frequencies, evidently promote
the polar arrangement of the pitch matching system, with
one lateral route tending to increase, while with the other to
decrease the pitch of a tone above and below its nominal
frequency. This should promote the bipolar pitch judgments.

The IPPD can be collated with the phenomenon of binaural
diplacusis [1]. The latter signifies the perception of two
different pitches under binaural application of tones of the
same frequency and seems thus to carry the [IPPD quality.
However, the contrarieties between could in parallel be
noted. First, the IPPD is inherent to normally hearing sub-
jects, being particularly reliable in those of unique frequen-
cy discrimination capabilities, e.g. in musicians. The binau-
ral diplacusis, in contrast, accompanies otological patholo-
gies, e.g. labyrinthine hydrops and stapes surgery. Sec-
ond, the IPPD paradigm operates under consecutive appli-
cations of the reference and test tones into one and the
other ear, while is lacking under diotic stimulation. The
diplacusis, on the contrary, appears just under diotic stimu-
lation. Third, the argumentations above favour the leading
role of central neural events in the IPPD. The diplacusis, in
contrast, accompanies peripheral lesions. Accepting the dif-
ferences between IPPD and diplacusis, one can neverthe-
less not oppose principally their essences. Peripheral fac-
tors, e.g. bilateral difference in cochlear and even in middle-
ear fine structures, could not be excluded in the IPPD mech-
anism. Conversely, central processes could participate in the
diplacusis events along with primarily peripheral ones.
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SUMMARY

INTERAURAL PITCH PERCEPTION DIFFERENCE:
DEPENDENCE UPON INTERNAL AND EXTERNAL
FACTORS

Mbrbe! D., Kevanishvili? Z., Kuhlisch! E., Hofmann' G.,
Zahnert' Th.

"Technical University, Dresden, Germany, *Centre of Au-
diology and Hearing Rehabilitation, Thilisi, Georgia

Tone pulses were presented consecutively to one and the
other ear in normally hearing musicians. The frequency of
pulses in one, reference ear was fixed. That in the other, test
ear varied to achieve the same pitch of tones in both ears.
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The frequency deviation of the test tone from the reference
one was judged as the interaural pitch perception difference,
IPPD. No dissimilarities in [IPPDs were found between fe-
males and males. On the other hand, in both genders the
IPPD scores were greater at higher than at medium and, es-
pecially, at lower tone frequencies, 2000, 1000, and 500 Hz,
respectively. Also, the IPPDs displayed greater values when
the reference tone was administered to the left ear, while the
right ear served for the application of the test tone, LrRt,
than when the reference tone was delivered to the right ear,
while the test tone was applied to the left ear, RrLt. The IPPD
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differences under LrRt and RrLt stimulus presentations modes
were prominent just at higher than at medium and, especially,
at lower tone frequencies. The results are interpreted pro-
ceeding from the peculiar coding of low- and high-frequency
acoustic information into brain auditory structures. Corre-
spondingly, the IPPD is considered to be a consequence of
central neural rather than of peripheral receptor events.

Key words: interaural pitch perception difference; gender
dependence; stimulus frequency dependence; left-ear vs.
right-ear dependence; mechanisms involved.

PE3IOME

MEXYIIHOE PAVIMYUE BOCITPUATHUA YACTOTBI:
3ABUCUMOCTD OT BHEIITHUX 1 BHYTPEHHUX ®AKTOPOB

Miopoe' 1., Kepannmsuiu? 3.111., Kyaumt' E., lopmann' I, Haunepr' T.

"Texnuueckuil ynueepcumem, Jlpesoen, Iepmanus; *Ilenmp ayouonozuu u cayxosou peaburumayuu, Tounucu, I py3us

ToHanbHBIE CTUMYIIBI TPEABSABISITICH TOCIIE0BATEIBHO B
OJTHO U IPYTO€ YXO MOJIOJIBIM MY3bIKaHTaM C HOPMaJIbHBIM
ciryxoM. HYacTora ToHa B OTHOM, pe()epeHTHOM yXe (PHKCH-
poBainack. B npyrom, TecTupyeMoM yxe OHa U3MEHSIaCh
JI0 TIOJTHOTO ypaBHUBAHHSI YACTOTHOTO BOCIIPUSITHS OMHAY-
PpaJIbHBIX TOHOB. YacTOTHBIE pacXoKICHUS MeXTy peepeH-
THBIMU U TECTOBBIMY TOHAMU - MEKYIITHBIE PA3TIHUUS BOC-
npustus yactorsl, MPBY - y My>KuMH U JKEHIIMH OKa3a-
JUCh OAMHAKOBBIMU. C APYTO CTOPOHBI, Y UCCIETYyEMbIX
o6oero rmoixa MPBY nmMenu Oyiibiime 3HaUSHNS IPH BBICO-
KOM, YeM IIpH CpeHeH 1, 0COOEHHO, HU3KOH 4acToTax - CO-
orserctBenHo 2000, 1000 1 500 I'ty. I[Tokasarenmu MPBY 6buti

TaKXKE BBIIIC B TEX CIIyYasix, KOrjia pe)epeHTHBIC U TECTO-
BbI€ TOHBI MOJABAIMCH UCCIIEyEMbIM COOTBETCTBEHHO B
JIEBOE U NPaBOE YXO, YeM KOTJIa OHU MOAABATINCh COOTBET-
CTBEHHO B IIPaBOE M JIEBOE yX0. MeX Iy AByMs ClIOCOOaMU
MPEbSBICHUS PEPCPCHTHBIX U TECTOBBIX TOHOB PA3JIUUHUS
OBLIH OOJIBIIIC TIPU BEICOKOM, YeM IIPH CPETHCH 1, 0COOCH-
HO, HU3KOM yactorax. [TomydyeHHbIe JaHHBIE HHTEPIPETH-
PYIOTCSI C yUETOM 0COOCHHOCTEH KOTUPOBKY HU3KO- U BbI-
COKOYaCTOTHOM aKyCTUYECKOM HH(POPMAIUH B CTBOJIOMO3-
TOBBIX CITyXOBBIX CTpyKTypax. CoorBercTBeHHO, MPBUY cun-
TaeTCsl CIIEICTBUEM [IEHTPAIbHBIX HEBPAJIbHBIX, HEXKEJIH T1e-
PUPEPUUCCKUX PELICHTOPHBIX MPOIIECCCOB.

THE PROPER TIME FOR HEARING SCREENING IN NEWBORNS

Burdzgla'L., Pietsch? M., Chkhartishvili® B., Kevanishvili' Z.

ICentre of Audiology and Hearing Rehabilitaion, Thilisi, Georgia;
’Ludwig-Maximilian-University, Munich, Germany, >Javakhishvili State University, Thilisi, Georgia

During the last decade, the neonatal hearing screening pro-
grams have been installed and are in routine function in
many advanced European and American countries. The goal
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of these programs are the early detection of auditory dis-
turbances and the immediate start of speech therapy prac-
tice, aiming to prevent thus speech, intellectual, emotional,
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and developmental deficits in hard-of-hearing children [5-9].
In the recent years, the hearing screening procedures in
newborns as well as in small children have successfully
been implemented in Georgia too (e.g. [1,2]).

Due to apparent benefits, the method of registration of tran-
siently evoked otoacoustic emission, TEOAE, dominates
likely over other hearing screening techniques. It is a non-
invasive, objective, and fast procedure, while the presence
and absence of TEOAEs properly correlates with the nor-
mal and abnormal cochlear functions, respectively [8,9].
TEOAES can be registered immediately after birth [6]. Out-
er- and/or middle-ear impairments which are rather frequent
in early-age newborns can however confound the TEOAE
recordings and can lead thus to false-negative judgments
on the inner-ear integrity [3,6]. The estimation of an appro-
priate time for hearing evaluation in newborns via TEOAE
recordings seems therefore a crucial problem. To determine
this time, in present investigations normally hearing ne-
onates have regularly been tested during five consecutive
days after birth.

Material and methods. 269 in-term healthy newborns were
inspected. The questionnaire has been developed for par-
ents, which concerned genetic, infection, pregnancy, de-
livery, blood-content and other medical and paramedical
items. In all tested children the questionnaire failed to de-
tect any risk factor that could lead to auditory impairments.
The Echo-Screen device was utilized for hearing assess-
ment. Basing upon registration of TEOAEs to 2-4-kHz fre-
quency-band clicks, the instrument offers information on a
hearing state of the tested subject. As stipulated, the
TEOAESs were picked up from the outer-ear canals. The
derivations were accomplished by the probe with a precise
microphone in. The tests were evaluated automatically by
means of the microprocessor, while the results were dis-
played on a screen of the device as pass or fail labeling,
that corresponding to the positive and negative estima-
tions of hearing function, respectively. The investigations
were performed in maternity hospitals under maximally avail-
able silence, while in no case a sound attenuated camera or
an isolated room has been utilized. Before the start of each
screening procedure, the outer-ear canals of the tested new-
borns were inspected otoscopically. If necessary, e.g. when
detecting the moisture, the ear canals were cleaned and
dried out, the screening procedure being accomplished af-
terwards.

Results. The number of positive responses of the hearing
screening tests systematically grew from the first to the
fifth consecutive postnatal days. On the first day, they were
verified in 51 newborns only out of the overall number of
269 inspected neonates, 19.0% (Fig.). In the remainder 218
newborns, 81.0%, the test failed. On the second day after
birth, the TEOAEs were presented in additional 136 new-
borns. The total number of newborns with the positive la-
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beling amounted thus to 51+136=187, i.e. to 69.5%. In 82
newborns, 30.5%, the results remained still negative. On
the third postnatal day, the positive results were detected
in 52 from 82 children failed the test previously. The total
number of the pass decisions reached thus 187+52=239, i.e.
88.9%. The amount of the fail decisions equaled respec-
tively to 30, i.e. 11.1%. On the forth day, the normal hearing
has been documented in additional 24 newborns. The total
score of the pass estimations amounted correspondingly
t0239+24=263, i.e. to 97.8%, while that of the fail estima-
tions to six, i.e. to 2.2%. On the fifth day, all the latter new-
borns similarly to others also displayed the positive indi-
ces. The absolute number of the positive estimations,
263+6=269, i.e. 100.0%, has been reached thus just on the
fifth day.

%
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40 1
201
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0 T

Fig. Positive and negative results (in %) of hearing screen-

ing in normally hearing newborns during five consecu-
tive days after birth (Ist to 5th). N=269.

_
%
%
%

N

Discussion. The most of existing neonatal hearing screen-
ing programs imply the examination of newborns during 24
hours [6] or 24-48 hours [5,7] after birth. Our experience
demonstrated, however, that on the first and the second
postnatal days only restricted numbers of a healthy neona-
tal population, 19.0% and 69.5%, respectively, manifest the
positive TEOAE results. According to our experience, the
amount of positive assessments of hearing function regu-
larly increases in the following days, the absolute positive
score, 100.0%, being attained on the fifth day only. The
data of our investigations are in an agreement with those of
recent studies [4], also observing a systematic growth of
positive scores of hearing screening in healthy neonates
during four consecutive days after birth.

The outer-ear problems may be responsible for the absence
of TEOAESs and, correspondingly, for the negative results
of hearing tests in neonates. The outer-ear canals can in
particular be obstructed by the delivery fluids, the with-
drawal of the latter being happened mostly within the first
24 hours of life [4,6]. A prolix of ear-canal walls can also
exist during the first 48 hours after birth [4]. When carrying
out the hearing screening procedures, the outer-ear canals
have to check therefore carefully, while the observed ob-
stacles have to overcome in an appropriate manner. The
negative results of hearing assessments may be caused by
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the middle-ear pathologies as well, e.g. by effusions into
the tympanic cavity, in most cases that being spontane-
ously resolved during the first two postnatal days. As indi-
cated above, before the start of screening procedures the
outer-ear canals of the tested newborns were inspected
and, when necessary, cleaned in the present study. The
observed negative results could hardly be attributed thus
to the outer-ear problems. Correspondingly, they could pri-
marily be ascribed to the middle-ear disorders, e.g. to the
effusions into the tympanic cavity.

Proceeding from the results of our observations, just the
fifth and later postnatal days are considered as an appro-
priate time for hearing assessments in neonates. The hear-
ing screening procedures can be performed immediately
after birth. The negative results of earlier investigations
should be judged however with a caution and should be
rechecked and confirmed later. Correspondingly, the con-
clusions should be offered to the parents when the previ-
ous negative results are verified in the following retests.
Only the negative results of the fifth and later postnatal
days should be elucidated in the follow-up studies. The
latter primarily imply the inspection of the middle-ear state
by the acoustic impedance measurements, while in new-
borns with negative screening results, but with a normal
middle-ear function the inner-ear integrity should be evalu-
ated by the objective audiometry, that being performed by
registrations of auditory evoked potentials, e.g. of audito-
ry brainstem responses [9].
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SUMMARY

THE PROPER TIME FOR HEARING SCREENING
INNEWBORNS

Burdzgla' L., Pietsch> M., Chkhartishvili® B., Kevanish-
vili! Z.

!Centre of Audiology and Hearing Rehabilitaion, Thilisi,
Georgia, *Ludwig-Maximilian-University, Munich, Ger-
many; 3Javakhishvili State University, Tbilisi, Georgia

The proper time for hearing screening in newborns via re-
cordings of transiently evoked otoacoustic emission,
TEOAE, has been estimated. 269 healthy neonates were
investigated during five consecutive days after birth. On
the first day, the results of screening were positive in 51
newborns only, 19.0%. In the following days, the number
of the positive results systematically grew. In all inspected
newborns, 100.0%, the TEOAE procedure was positive on
the fifth day only. The fifth and following postnatal days
are considered thus to be an appropriate time for hearing
assessments in neonates.

Key words: newborn hearing screening; EOAE registra-
tion; proper screening time.

PE3IOME

OIITUMAJIBHOE BPEMS CJIYXOBOI'O CKPHU-
HUHT'A Y HOBOPOXXIEHHBIX

Bypmsma' ULB., [Tuty? M., Uxaprumsuin® b.B., Keannin-
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um. Us. [rcasaxuweunu, Tounucu, I pysus

OrmpeiesieHo ONTHMAIIBHOE BPeMst IPOBEICHHUS HEOHATAIb-
HOT'O CIIyXOBOT'O CKPUHHHTA, OCYIIECTBISIEMOTO 110 METO-
JIMKE PErUCTPALMH BEI3BAHHON OTOAKY CTHYECKOH SIMHICCHH,
BOAD. B TeueHne nATH MOCIESIYIONINX JHEH TOCIE POTOB
HCCIIEIOBAH CIIyX y 269-1 3710pOBBIX HOBOPOXKICHHEIX. B
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MICPBBIN JICHb TIOJIOKUTEIBHBIN PE3YIbTaT 3a)UKCHPOBAH
muib B 5S1-oM cityuae, 19.0% . B mocneayroniye qHu 4UCio
MO3UTHBHBIX OI[EHOK 3aKOHOMEPHO pocio. Y BceX HOBO-
poxaennsix, 100.0%, BOAD 3apeructpupoBaHa TOJIBKO Ha

TISTBIN MTOCIEPO10BOH ieHb. COOTBETCTBEHHO, ONITUMAITb-
HBIM BPEMEHEM TECTUPOBAHUSI CIIyXa Y HOBOPOXKJICHHBIX
nocpeactBoM Metonuk BOAD cuuTaroTcs nsaThlii v moc-
JIEYIOINE THU TIOCIIE POXKACHUS.

DIE VERVOLLKOMMNUNG DER OPERATIONSTECHNIK DES OHRES
MIT DER VERWENDUNG DES KBNSTLICHEN FELSENBEINES

Freigang' B., Motsch! Ch., Khvadagiani> M., Khvadagiani’ E.

!Hals-Nasen-Ohren-Klinik der Medizinischen Fakultot, der Otto-von-Guericke Universitot, Magdeburg,
Deutschland; *Hals-Nasen-Ohren-Klinik, der Staatlichen Medizinischen Universitot, Thilissi, Georgien

Die komplexe Anatomie des Felsenbeins erfordert vor dem
Beginn des operativen Eingriffes intensive Auseinander-
setzung mit spezieller Topographie. Prapariersbungen am
menschlichen Felsenbein sind Voraussetzung fer die Ken-
ntnis von anatomischen Besonderheiten dieser Region und
fer das Erlernen der Grundzege der Mittelohrchirurgie.

Die dreidimensionale Praparation menschlicher Felsen-
beine stellt heute den Goldstandard in der chirurgischen
Ausbildung dar [1,2]. Aber wegen verschiedener Grenden
gelingt es nicht immer (und in manchen Landern ist das
gar unmuglich) das Felsenbein zu erfinden und daran zu
praparieren. For das Erlernen von operativen Techniken
ist das Leichenfelsenbein als bbungsmodell bis heute un-
pbertroffen.

Das Jenaer Felsenbeinmodell ermrglicht sowohl die
Darstellung aller Strukturen des Felsenbeines als auch das
Erlernen der Praparation mit Bohrer und Meisel und stellt
den Einseitig in die Praparationsebungen am humanen
Felsenbein dar.

Material und Methoden. Die Praparationssbungen am hu-
manen Felsenbein haben wir im HNO-Laboratorium der
Universitnt Magdeburg durchgefphrt, am keramischen
Felsenbeinmodell- in der HNO-Klinik der Staatlichen
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Medizinischen Universitat Thilissi. Diese Felsenbein-
modelle wurden in Jena entwickelt. Die Modelle bestehen
aus Kalziumsulfat und werden in einem speziellen 3-D
Druckverfazen hergestellt.

Die verschiedenen anatomischen Strukturen des Felsen-
beins sind bei diesen Modellen unterschidlich farblich
gefasst; so z.B. blau- der Sinus Sigmoidens, rot- die Arte-
ria carotis, hellblau- Dura, grau- N. Facialis u.s.w. Die Mod-
elle wurden unsprenglich fer die Bearbeitung mit Rohrer
und Meissel konzipiert. Feinarbeiten erfolgen dann auch
mit Freikuerettieren Halt der Felsenbeinmodelle zu gewhr-
leisten, wurden die Praparate auf handelssblicher Kinderk-
netmasse platziert. Es folgte zunmchst das mussere Abmeis-
seln der kompakten “Knochenschalle”, anschliessend das
Freilegen des Mastoidzellsystems.

Folgende bbungen wurden vorgenommen: Klassische
Mastoidektomie mit Darstellen des sinus sigmoidens, des
N. Facialis, des Labyrinthblocks, der Dura zur mittleren
und hinteren Schadelgrube, darstellen des Amboss.

Verfolgen des Sinus sigmoidens und Darstellen des bul-
bus venae jugulare. Zurbcknehmen der hinteren Gehir-
gangswand, Eruffnen der Pauke, Freilegen der A. carotis
interna entlang ihres Durchtritts durch die Schaedelbasis.
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Ergebnisse. Die Bearbeitung mit dem Bohrer oder MeiSlel
entsprach weitgehend der Bearbeitung menschlicher
Felsenbeine. Das zum Teil in den Mastoidzellen verblie-
ben lockere Pulver schrankte die Bearbeitung nicht ein.
Die wichtigen anatomischen Landmarken (Sinus sigmoi-
dens, lateralen Bogengang, kurzer Ambossfortsatz) kon-
nten auch durch Anfinger gut lokalisiert werden. Die Prip-
aration des Mastoids und die Darstellung des sinus sig-
moidens bereite keine Probleme.

For den Anfanger gestaltete sich schwieriger das Auffind-
en des lateralen Bogenganges. Die Konsistenz des Laby-
rinthblockes ist bedingt durch das Druckverfahren und ist
nicht optimal wiederzugeben, so dass farbliche Darstel-
lung identifiziert werden kann. Die Ossikel sind ausgezei-
chet abgebildet. Der Amboss mit kurzem und langem Fort-
satz ist gut zu differenzieren.

Bei der Darstellung des Stapesschenkels ist die Auflusung
des Druckverfahrens nicht bemerkbar. Praparation des
Nervus facials gelang sicher, durch die Impragniesung beim
Druck besteht hier auch ein sperbarer Konsistenzunter-
schied, der durchaus mit dem knoechernen Kanal verein-
bart ist. Durch farbliche Gestaltung bereitete eine Darstel-
lung der Nerven auch bber den im Evaluationsprotokolle
geforderten mastoidalen Anteil hinaus keine Probleme, die
Lagebezichung zur Gehurknrichelchenkette und zum Lab-
yrinth liess sich gut darstellen.

Diskussion. Fer das Erlernen sicherer Techniken in der
Mittelohr und Mastoidechirurgie ist die genaue Kenntnis
der komplizierten anatomischen Gegebenheiten notwendig.
Aus diesem Grund ist es gerechtfertigt die Durchfshrung
entsprechender bbungen am Leichenfelsenbein zu furdern,
bevor entsprechende Eingriffe an Patienten ausgefphrt
werden [3].

Es erscheint deshalb unverstandlich, warum die Beschaf-
fung von Felsenbeinen sich auch im eigenen Lande zune-
hmend schwieriger gestaltet. Auch Infektionssbungen sind
denkbar [4].

Aus diesen Gruenden wurde schon mehrfach nach Alterna-
tiven fbr die Felsenbeinpraparation gesucht. Als ein mrigli-
ches Modell wurde das Hammelfelsbein vorgestellt [5].

Beim Ausweichen auf Tiermodelle sind jedoch die unter-
schiedlichsten anatomischen Situationen zu berscksichti-
gen. Fer die Praparationsebungen am Felsenbein wurden
auch haptische, virtuelle Modelle in der Computersimula-
tion erarbeitet [6,7]. Diese bedsrfen aber eines erheblichen
opperativen und logistischen Aufwands [7].

Erste Berichte sber kbnstliche Felsenbeinmodelle stammen
von Lepponen und Vorwerk [8].

28

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

Diese nach dem Parid- Prototyping- Verfarben hergestellten
Modelle wurden als Einstieg in die Praparationspbungen
genutzt. Es konnten aber nicht alle Strukturen vollstandig
abgebildet werden. Zusntzlich war die Herstellung einer aus-
reichend grossen Stuckzahl iikonomisch nicht realisierbar.

Mit dem jenaer Felsenbeinmodell ist der erste Schritt zur
Entwicklung einer Modellserie zur Weiter- und Fortbildung
begonnen worden.

Die Evaluation anhand einer Standardoperation mit Identifi-
zierung wichtiger anatomischer Landmarken durch Opera-
toren unterschiedlicher Ausbildungsgrades erbrachte die
Einigung als Trainingsmodelle for Felsenbeinpraparationen.

Jenaer Felsenbeinmodell wird sicher die Praparation am
humanen Felsenbein nicht vollstandig ersetzen, aber dem
Anfanger den Einstieg deutlich erleichtern und durch die
Darstellung spezieller Besonderheiten die bisherigen Mugli-
chkeiten deutlich erweitern. Hilfsreich ist hier die Mugli-
chkeit der farblichen Absetzung der Strukturen, deren
Anspagung und Gestaltung keine Granzen gesetzt sind.

Problematisch ist bisher noch die Darstellung von Fein-
strukturen. Der Stapers ist nur als geschlossene Struktur
darstellbar. Das gesamte Labyrinth kann bisher nur als kom-
pakte, farbige, allerdings anatomisch korrekte Struktur und
nicht als Hohlranmsystem dargestellt werden.

Fer komplizierte Praparationsebungen, bbungen an der
Ossikelkette, am Innenohr und am inneren Gehrrgang ist
aber das naterliche menschliche Felsenbein auch weiter-
hin unverzichtbar.
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SUMMARY

IMPROVEMENT OF THE EAR-SURGERY TECHNIQUE
APPLYING ARTIFICIAL TEMPORAL BONES

Freigang' B., Motsch' Ch., Khvadagiani’* M., Khvadagi-
ani’ E.

'Otorhinolaryngological Clinic, Otto von Guericke Uni-
versity, Magdeburg, Germany; *Otorhinolaryngological
Clinic, State Medical University, Thilisi, Georgia

Study exercises on the temporal bones are a prerequisite for
the knowledge of the anatomical features of the respective
region and for the precise learning ot fundamentals of the
tympanic cavity surgery. Natural human temporal bones
however are not available in most countries. The search for
artificial back-up temporal models are in a wide use there-
fore in last years. Basing upon the experiences of the han-
dling and visualization of CT data for the three dimensional
implant construction, a temporal bone model was devel-
oped in the Otorhinolaryngological Clinic of the University
of Jena. The model has been distributed to surgeons for
training. Classical procedures in mastoid surgery have been
performed, exposing sigmoid sinus, facial nerve, labyrinth,
dura mater, jugular bulb, and internal carotid artery. The Jena
temporal-bone model is highly suitable for preparing exer-
cises, particularly for beginners. The handling with drill
and chisel can be learned easily. The calcium sulfate based
temporal bone is an alternative training model for mastoid
and middle-ear surgery, especially for beginners or in coun-
tries where human temporal bones are not available.

Key words: temporal bone; training model; temporal bone
anatomy; middle-ear surgery.
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Jis M3y4eHns: aHaTOMUU yXa U yIIHBIX Ollepannii HeoO-
XOJIMM OIBIT IPENapUpOBAHUS Ha BUCOYHOMN KOCTH Ueso-
Beka. [1o pa3niuyHbIM IpUYMHaM, J0ObIBAHNE YeI0BEYUEC-
KOI BUCOYHOM KOCTH JIJISI 9TOH LIeTH B OOJIBIINHCTBE CTPaH
3arpynHeHo. [loaToMy co3maroTcsi pa3iauyuHble MOJAETH
HCKYCCTBEHHOM BUCOYHOM KoCTH. [[7151 mpenapupoBaHus
MBI IPUMEHSUIN KepaMHUUYeCKHe BUCOUHbIE KOCTH, pa3pa-
0OTaHHBIC B OTOPHHOJIAPHUHTOJIOTHYECKON KIIMHUKE YHU-
Bepcutera . Menbl. [IpoM3BOIMINCH KIACCHUCCKUE YIII-
HBIE ONEepanuyu ¢ 0OOHAKECHHEM CHUTMOMJIHOTO CHHYCa,
JMIIEBOrO HEPBa, Ia0MPHUHTA, TBEPAOH MO3roBoil 000104-
KM, JTyKOBHIIBI FOTYJISIPHOM BEHBI, BHYyTPECHHEN COHHOM ap-
Tepuu. VickycCTBEHHas kepamMHuecKkast BUCOUHAsI KOCTh
0COOEHHO TI0JIe3Ha /ISl HAUMHAIOIIUX B LIEJISIX U3YYCHUS
YUIHBIX Ollepaluii. B Hell Xopo110 BbIpaKeHbI BCE OCHOB-
HBIC YITHBIC aHATOMHYECKHE CTPYKTYPBI U HX MOXXHO
AACHTH(GHUIUPOBATH IPU TOMOIIX OOpa M CTaMECOK. 3aK-
JFOYAETCSI, ITO TPU HEBO3MOXKHOCTH ITPENapHpOBaHHUS de-
JIOBEYECKOW BUCOYHOM KOCTH JJISl U3yUCHHS YIIHBIX OIle-
paruii anbTepHATHBHEIM CIIOCOOOM SIBIISIETCS TIPUMEHE-
HHE UCKYCCTBEHHOI KEpaMHU€CKOM BUCOUHOM KOCTH.
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About half of population of Georgia suffers from thyroid
dysfunction. A tense social and economical situation, short-
comings in health service, an increased radiation back-
ground as well as other factors, causing the iodine deficits,
are the reasons of elevated incidences of thyroid distur-
bances. The thorough examination of impairments, associ-
ated with hypofunction of thyroid glands, has therefore a
particular significance for Georgia. Hearing losses, speech
disorders, physical and mental retardations are frequent
satellites of thyroid diseases, that emphasizing the social
essence of the topic. Prophylaxis and early rehabilitation of
thyroid diseases and, consequently, of accompanying hear-
ing losses imply thus prevention and correction of intellec-
tual shortages and make an in-time diagnosis of linked au-
ditory and vestibular symptoms especially important.

The aim of the present study was the estimation of the
inner-ear function in patients with hypothyreoidism among
Georgian population. A complex of methodological ap-
proaches has been selected for planned research, enabling
the assessment of peripheral and central shares in a com-
mon process of hearing disorders. When starting investi-
gations, it has been considered that there were scanty if
any efforts previously for complex audiological inspection
of thyroid dyshomonoses in Georgia.

Material and methods. 50 local residents with clinically
confirmed thyroid hypofunction were investigated. The age
of selected subjects varied from 10 to 59 years. On the
mean it amounted to 34 years. 46 of inspected individuals,
92.0%, were females and remainder four, 8.0%, were males.
All applied audiological procedures were performed both
prior and after the specific hormonal therapy. The control
group included normally hearing healthy subjects of simi-
lar ages and of similar gender proportion. The normal rang-
es of corresponding audiological indices were determined
in this group.

A complex of audiological methods was utilized in each
case. The applied procedures comprised pure tone audi-
ometry, PTA, brief tone audiometry, BTA, as well as regis-
trations of evoked otoacoustic emissions, EOAESs, audito-
ry brainstem responses, ABRs, and middle-ear muscle
acoustic reflexes, ARs. All audiological investigations were
performed in a sound attenuated cabin.
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The PTA was carried out by the clinical audiometer (MA 30
or MA 31, Pracitronik). Both air and bone conduction thresh-
olds were measured at 0.125-8-kHz frequencies. Consider-
ing auditory threshold indices, the hearing loss was differ-
entiated into slight, moderate, hard, and severe degrees,
that corresponding to the elevation of sensation thresh-
olds by 15-30, 30-45, 45-65, and more than 65 dB, respec-
tively.

The BTA was performed by means of the specialized com-
puter system (MK-5, Amplaid). In each case, under mon-
aural stimulation the difference between sensation thresh-
olds of 1-kHz tonal stimuli of shorter and longer dura-
tions, 20 and 200 ms, respectively, has been estimated.
The threshold deviation below the lower limit of the nor-
mal range was judged as a manifestation of disturbances
of temporal summation processes of excitation in audi-
tory receptor cells.

The EOAEs were registered in response to wideband clicks
by means of the otoemissometer (ILO 88, Kemp). General
waveforms as well as temporal, magnitude, and spectral
characteristics of EOAEs in patients were compared with
those in normally hearing individuals.

The ABRs were recorded by means of the specialized com-
puter system (MK-5, Amplaid) in response to monaurally
applied wideband clicks of 70-dB nHL intensity. The ABR
interpeak intervals I-II1, III-V, I-V, IV-V, and Ix-V as well as
the interaural differences of the interpeak intervals I-I11, ITI-V,
and [-V were measured. The ABR temporal characteristics
in patients, exceeding the upper 99% tolerance limits in
normally hearing healthy subjects, were considered as an
indication of pathological processes in retrocochlear audi-
tory structures [2].

The ARs were estimated by the impedance measuring de-
vice (DI 920 Impendanzaumeter, Kind). Monaural pure tones
of 1-kHz frequency were utilized for AR initiation, as recom-
mended [3]. The threshold differences between ipsilateral
and contralateral ARs in patients, exceeding the upper limit
of those in healthy subjects, were viewed as a pathology in
bulbopontal auditory nuclei, managing the function of the
middle-ear muscles.
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Results and their discussion. According to the results
of the PTA, only 13 out of 50 tested subjects with hy-
pothyreoidism, 26.0%, possessed normal hearing thresh-
olds. The hearing loss was detected in 37, 74.0%, i.e. in
most subjects (Fig.). 35 patients from those had a sen-
sorineural, while two a mixed type of hearing loss, i.e. a
sensorineural impairment combined with a conductive
one. Out of the overall number of 100 tested ears, normal
thresholds were observed in 28, 28.0%, while abnormal
in72,72.0%.

In the absolute majority of patients with a sensorineural
hearing loss, the threshold values were within the nor-
mal range at 0.125-1-kHz frequencies, while in some pa-
tients at 2-kHz frequency too. An increase in hearing
thresholds happened, starting from 3-kHz frequency.
Hearing-loss indices regularly grew from lower to higher
frequencies. The audiometrical curves had therefore a
descending slope. A maximal drop in hearing thresholds
occurred nevertheless at 6- but not at 8-kHz frequency.
Interindividual variability of hearing thresholds similar-
ly increased from lower to higher frequencies. In con-
trast to the thresholds, however, the variability coeffi-
cient reached the maximal values at 8- but not at 6-kHz
frequency.

Out of 37 subjects with hearing loss in 24, 64.9%, the pro-
cess was equal in both ears. In remainder 13 subjects, 35.1%,
audiometrical curves had more or less asymmetrical view.
Out of 37 patients with hearing disorders 16, 10, 6, and 5
subjects suffered from slight, moderate, hard, and severe
hearing losses, respectively, 43.2%, 27.0%, 16.2%, and
13.5% of cases, respectively.
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The BTA investigations have shown that 21 out of 50 sub-
jects inspected, 42.0%, had the differences between sensa-
tion thresholds at 1-kHz frequency tonal stimuli of 20- and
200-ms durations below the lower limit of the respective
differences in healthy subjects, that being amounted to 3.4
dB (Fig.). Out of 21 affected subjects, bilaterally and unilat-
erally decreased BTA indices appeared in 9 and 12 patients,
respectively, 42.9% and 57.1%, respectively. Abnormally
restricted differences in sensation thresholds of shorter
and longer tonal stimuli happened thus in 30 out of 100
tested ears, 30.0%. In 7 ears, 7.0%, no difference in bilateral
thresholds was observed, in 15, 15.0%, it amounted to 2 dB,
while in 8, 8.0%, to 3 dB. It has to emphasize that four out of
21 subjects with low differences between thresholds of
shorter and longer tonal stimuli demonstrated normal PTA
thresholds. The results proved thus the opinion [3] that
the BTA paradigm is capable to detect the cochlear recep-
tor pathology, that being unidentified by the conventional
PTA procedure.

In 26 out of 50 subjects with thyroid hypofunction, 52.0%,
or in 53 out of 100 tested ears, 53.0%, the EOAEs were
pathologically altered (Fig.). In 30 ears, 30.0%, the EOAEs
of particularly low magnitudes were registered even under
stimulation of high intensity clicks. In the same ears, the
frequency content of EOAEs was somewhat limited and
covered a range of 0.5-4-kHz frequencies, in healthy sub-
jects that being of 0.5-6-kHz frequencies. In the remainder
23 ears, 23.0%, the hearing thresholds amounted to 20-30
dB at low and medium frequencies and to 45-70 dB at high
frequencies. As expected [1], in these ears the EOAE regis-
trations failed. It is significant to note that out of 30 ears,
possessing the low EOAE magnitudes, in five, 5.0%, the
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PTA demonstrated normal hearing thresholds at all audio-
metrical frequencies inspected, 0.125-8 kHz. It becomes clear
thus that the EOAE registration procedure is capable to
identify pathological alterations in the inner-ear receptors
even under normal hearing thresholds. Otherwise, the EOAE
method can detect not only obvious, but also latent patho-
logical alterations in cochlear receptor cells.

The ABRs were registered in all 50 hypothyroid subjects
tested. As indicated (see Material and methods), the most
informative ABR temporal parameters, the interpeak inter-
vals I-111, TII-V, I-V, IV-V, and I~-V, and the interaural differ-
ences of the interpeak intervals I-111, I1I-V, and I-V were
measured. The values of the interpeak intervals, exceeding
their normal limits, were found in four subjects, 8.0%. In all
of them, the prolongations were observed selectively in
one ear. In one subject, 2.0%, the interpeak interval I11-V
was lengthened, in two subjects, 4.0%, the interpeak inter-
val IV-V, and in one subject, 2.0%, the interpeak intervals
[1-V and IN-V. In the normally hearing healthy individuals
of the control group the upper 99% tolerance limits of the
interpeak intervals I11-V, IV-V, and In-V amounted to 2308,
1048, and 3935 ps, respectively.

In 14 patients, 28.0%, the interaural differences of the inter-
peak intervals exceeded their normal range. In four cases,
8.0%, the interaural difference of the interpeak interval I-I11
was lengthened, while those of others remained within the
normal limits. The interaural differences of the interpeak
intervals I-V and I1I-V were prolonged in two patients each,
4.0% each. In five patients, the interaural differences of two
interpeak intervals were increased: in one subject, of I-I1I
and II-V, in two subjects, of I-IIT and I-V, and in other two
subjects, of -V and I11-V, 2.0%, 4.0%, and 4.0%, respective-
ly. In one subject, 2.0%, the interaural differences of all
three interpeak intervals, I-I11, I-V, and I1I-V, were prolonged.
In the normally hearing healthy subjects of the control
group, the upper 99% tolerance limits of the interaural dif-
ferences of the interpeak intervals I-I11, I-V, and ITI-V amount-
ed to 230, 220, and 220 ps, respectively. In one subject,
2.0%, along with the increase of the interaural differences
of all three measured interpeak intervals, the interpeak in-
terval IV-V was also prolonged. In sum, the abnormal ABRs
were observed in 15 out of 50 tested patients, 30.0%.

The difference between ipsilateral and contralatral AR
thresholds were determined in all 50 inspected subjects
with hypothyreoidism. The established values were com-
pared with the upper limit of the respective differences in
the control group, that being amounted to 12.5 dB. In 37
subjects, 74.0%, the bilateral AR threshold differences
amounted to 0, 5, 10 dB, i.e. were within the normal range. In
the remainder 13 patients, 26.0%, they exceeded the upper
limit of the norm (Fig.). In 11 out of 13 patients with the
increased bilateral AR differences, the abnormality was
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observed under stimulation of one ear, while in two pa-
tients under that of both ears. In 8, three, two, and in other
two ears from the summed 15 ears the differences amount-
edto 15,20, 25, and 35 dB, respectively.

According to the data obtained, about a quarter of sub-
jects with hypothyreoidism exhibit thus a raised difference
between ipsilateral and contralateral AR thresholds. The
elevated bilateral AR differences are believed to reflect struc-
tural and/or functional abnormalities in brainstem struc-
tures of bulbopontal level, comprising the central link of
the arc of the middle-ear muscle acoustic reflexes [3]. In
contrast to the present results, no brainstem pathologies
were found earlier by the AR paradigm in patients with
hypothyroidism, the abnormalities, in contrast, being proved
to follow other metabolic disorders, e.g. diabetes mellitus
[3]. The difference between previous and current results
can be explained by the fact that in the cited paper the ARs
were studied in 6 hypothyroidism subjects only, while in
the preset study 50 patients have been inspected.

As indicated (see Materials and methods), the patients in
the current research have been tested both before and after
the specific hormonal medications. The comparison of pre-
and post-therapy indices of all applied procedures, PTA,
BTA, EOAE, ABR, and AR, in all tested subjects did not
reveal any reliable difference between. The treatment of the
hypothyreoidism failed thus to improve the already dis-
turbed hearing function.

Summarizing the results of performed investigations, it has
to indicate that the PTA and BTA procedures and the EOAE
registration method detect the hearing impairments in 74.0%,
42.0%, and 52.0% of subjects with thyroid dysfunctions,
respectively. The ABR and AR recordings, on the other
hand, reveal auditory disturbances in 30.0% and 26.0% of
the cases, respectively. It should be emphasized once again
that the initial three of the listed approaches, the PTA, BTA,
and EOAE, are intended to exhibit disturbances in cochlear
receptors, while the remainder two, the ABR and AR regis-
trations, are primarily served for diagnosis of brainstem
disorders. Generally, our data proved that both peripheral
and central hearing disturbances are frequent adjuncts of
thyroid dyshormonoses.
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The auditory system has been investigated in 50 pa-
tients with thyroid hypofunction. Hearing thresholds
were estimated by the pure tone audiometry, PTA. The
brief tone audiometry, BTA, was carried out, evaluating
differences between thresholds of shorter and longer 1-
kHz tonal stimuli, 20 and 200 ms, respectively. The ob-
jective studies were established by registrations of
evoked otoacoustic emissions, EOAEs, and of auditory
brainstem responses, ABRs. The thresholds of ipsilater-
al and contralateral middle-ear muscle acoustic reflexes,
ARs, were also compared. By the PTA, sensorineural
hearing loss was detected in 74.0% of cases. The BTA
revealed disturbances of temporal summation of excita-
tion in cochlear receptors in 26.0% of inspected sub-
jects. The data of the EOAE mostly corresponded to
those of the PTA. In some patients, however, the PTA
demonstrated normal thresholds, while the EOAEs as
well as the BTA indicated abnormalities. The ABR and
AR procedures detected the central hearing disorders in
30.0% and 26.0% of the tested patients, respectively.
The investigations have shown that the specific hormo-
nal therapy hardly improves either peripheral or central
hearing disorders associated with hypothyreoidism.

Key words: hypothyreosis; hearing disorders; pure tone
audiometry; brief tone audiometry; evoked otoacoustic
emission; auditory brainstem response; ipsi- and contral-
ateral acoustic reflexes.
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CJIYXOBASI ®YHKLUS TP TUIIO®YHKIWH LIHU-
TOBHU/IHOM 'KEJIE3bI

Xeunnamsuan' C.H., Merpesesn® /I.C., Ceanuze’ H. /L.,
Kunore! 10., Kepannmsumu® 3.111.

"Tounucckuii 2ocydapcmeentvlii MEOUYUHCKUT YHUBEDCU-
mem, Knunuxa omopunonapuneonoeuu; *Tourucckuii 2o-
Ccyoapcmeennbitl MeOUYUHCKUL yrugepcumem, Knunuxa sm-
ookpunonoauu, *llenmp ayouorocuu u ciyxoeoti peabu-
naumayuu, Tounucu, I pysus; ! Texnuueckuil ynueepcumenm,
KAUHUKa omopunonapuneonozuu, /lpezoen, I'epwanus

CiyxoBasi cuctema uccieioBata y 50-1 00IbHBIX THITO(QYHK-
HeH MUTOoBKIHOI *xere3bl. [Toporu ciryxa n3amepsunch To-
HaJbHOM aynuomerpuei. [IpoBoamiack Takke ayTMOMeTpUs
KOPOTKUMH TOHAMU. OTpe/IeNsuIiCh, B YaCTHOCTH, Pa3IuyHs
MEX]Ty IOpPOTaMH CIIBIIIUMOCTH KOPOTKUX U JITUTEIBHBIX
TOHAJIBHBIX CTUMYJIOB yacToTolt 1 KI'11 - cooTBeTCTBEHHO 20 1
200 Mmc. B mensix 00beKTHBHOTO MCCIIEAOBAHUS CITyXOBOM
(DYHKIIMM HCTIONB30BAINCH METOIMKH PETUCTPALIMH BbI3BaH-
HOIf 0TOAKYCTHYECKON SMUCCHH U CITYXOBBIX CTBOJIOMO3TO-
BBIX OTBETOB. J[OTIOJIHUTEIEHO, CPAaBHUBAIIMCH TIOPOTH UIICH-
Y KOHTpaJlaTepalibHbIX aKycTHIecKuX peduiekcos. HeipoceH-
COpHOE ITOpayKeHHE CITyXa TOHAILHOW ay/TMOMeTpHeil ObUTO
00HapyxkeHO y 74% o0cinenyeMbIx. AyTnoMeTpusi KOPOTKHU-
MU TOHAMH BBISIBIJIA HAPYIIICHHUE BPEMEHHYH CyMMaII|H BO3-
Oy>kIeHusI B KOXJICApHBIX perienTopax y 26% O6obHbIX. Jlan-
HBIE OTOAKYCTHYECKOM SMICCHH B OOJIBIITMHCTBE CITyJaeB Co-
OTBETCTBOBAJIN pe3yJIbTaTaM TOHAJILHOW ayTMOMETPUU. Y He-
KOTOPBIX OOJIBHBIX, OHAKO, HOPOTH CIyXa MO TOHAIBHOH
ayIMOMETPUH HAXOIMJINCH B TIPEJIEIaX HOPMBI, & IAHHBIE 0TO-
aKyCTHYECKON SMUCCHH U ayTHOMETPUH KOPOTKUMHU TOHAMH
yKa3bIBAIM HA HAJTYHE TATOJIOTHH. METOINKN PETUCTPAIN
CITyXOBBIX CTBOJIOMO3TOBBIX OTBETOB M aKyCTHUECKUX ped-
JIEKCOB MICHTU(HUIINPOBAIH [IEHTPAIBHBIEC CITyXOBBIE JIHC-
¢yHKIIMHN cooTBeTcTBEHHO Y 30% 1 26% 00CIe10BaHHBIX.
AHaIn3 TMHAMUKY PE3YJIBTATOB UCCIIEIOBAaHUHI TIOKa3aJl, YTO
crierpryecKasi TOPMOHAIbHAS Tepanus He YTydIlacT HU
nieprheprIecKre, HI EHTPATBbHBIE CITyXOBbIC HAPYIIICHMS,
COITyTCTBYIOIIIE THTIO(YHKIIMHN IIIUTOBUIAHOH KENE3bI.
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Under presentation of low-frequency loud sounds auditory
thresholds of a listener undergo alterations [7,9]. The proc-
ess is usually manifested in a post-exposure improvement of
hearing acuity [1,12]. At particular exposure intensities, the
improvement of hearing is followed by the reduction, while
at the highest intensity just inhibition dominates that being
preceded by slight if by any augmentation [8,13].

The alteration of hearing after low-frequency exposure is
specified as a bounce phenomenon [6,7,9]. Via the objec-
tive approach it has been investigated predominantly in
animals (e.g. [1,4,5,11,14-16,20,21]). Auditory receptor and/
or neural potentials were recorded and the data have been
collected, clarifying the mechanisms involved. Similar but
rare attempts concerned normally hearing subjects
[3,12,19,22], although in the most of former human bounce
studies psychoacoustic assessments of auditory function
have been utilized (e.g. [6,7,9,10,17,18]).

In an effort to examine the bounce phenomenon in humans
just objectively, in our previous experiments the alteration
of transiently evoked otoacoustic emission, TEOAE, after
application of low-frequency tones has systematically been
estimated in normally hearing subjects [2,8,13]. In the
present investigations, carried out on individuals also with
normal auditory function, the manifestations of the bounce
in distortion product otoacoustic emission, DPOAE, were
evaluated. The obtained DPOAE results were matched with
the former TEOAE data and the similarities and differences
have been examined.

Material and methods. Investigations were carried out on 17
subjects: 11 females and 6 males. The ages ranged from 23 to
54 years. The mean age amounted to 30 years. In 14 individ-
uals it did not exceed 35 years. Applying the Capella Otoem-
issometer (Madsen), in each test person the cubic DPOAE,
2f1-12, has been registered and measured. In 16 subjects a
single test trial was accomplished, while one subject (WSt,
the first author of the paper) three times has been inspected.
The total number of performed trials was thus 19. In each
experiment session, DPOAEs were registered before and at
0.5, 2, and 4 min after the cessation of exposures. The expo-
sition was established by the tone of 0.25-kHz frequency
and of 80-dB nHL intensity. The exposition lasted 3 min. In
each test, the DPOAE magnitude before the exposure was
regarded as a control, while at each of post-exposure time
intervals its alteration has been estimated with respect to the
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control level. The DPOAEs were tried to register at 0.5-,0.75-,
1-, 1.5-, and 2-kHz frequencies. At 0.5-kHz frequency, in con-
trast to four remainders, the inter-subject and inter-test varia-
bility of DPOAESs appeared however extensive and irregular.
Moreover, in some cases the DPOAE registration at 0.5-kHz
frequency failed. The ambiguities most probably were deter-
mined by the interference of tones applied for 0.5-kHz DPOAE
registration with environmental background noise, confusing
the proper signal detection. Due to obscured and limited re-
cordings, 0.5-kHz data were withdrew from the common re-
sults. The presented material has been based therefore upon
the data got at four frequencies: 0.75, 1, 1.5, and 2 kHz. Ateach
of them, the DPOAESs were registered in all 19 test trials per-
formed. The total number of measured DPOAE: at each of
inspected time intervals amounted thus to 19x4=76. In all cas-
es, the intensities of the primary f1 and f2 tones were 65 and 55
dB nHL, respectively. The pre- and post-exposure DPOAE
values were compared by the paired 7 test, while the bounce
alterations of DPOAEs were matched with those of TEOAEs
described in the previous paper [13] by the Student’s ¢ test.

Results. The augmentation appeared a regular behavior of
DPOAESs at 0.5 min after the cessation of the exposure (Table,
Fig. 1). Atthis time interval, the mean increases of magnitudes
of DPOAEs of 0.75-, 1-, 1.5-, and 2-kHz frequencies relative to
the corresponding control levels amounted to 1.86, 1.11, 1.34,
and 1.57 dB, respectively. The increments, with 1.5-kHz fre-
quency exception, were statistically significant. The differences
between DPOAE growths at individual frequencies, in con-
trast, were quantitatively minor and statistically non-signifi-
cant. At 0.5 min after the exposure, the DPOAE enlargements
at different frequencies were thus similar. Taking into account
this similarity, the data of the four DPOAE frequencies were
unified and 76 individual results were processed together. The
mean overall increment of DPOAEs at 0.5-min interval as com-
pared to the respective control magnitude amounted to 1.47
dB (Fig. 2). It was statistically highly significant (Table).

At two following time intervals, 2 and 4 min after the cessa-
tion of exposures, the magnitudes of DPOAEs of all the
four analyzed frequencies, 0.75, 1, 1.5, and 2 kHz, were greater
of the pre-exposure levels. The differences, however, were
quantitatively negligible and with a single exception, 2-kHz
DPOAE at 4 min, were statistically non-significant (Table,
Fig. 1). They amounted on the mean to 0.08 and 0.56 dB,
respectively, while both also non-significantly differed from
the mean control level (Table, Fig. 2).
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Table. Post-exposure alteration of magnitudes of DPOAEs (means + standard deviations)
of 0.75-, 1-, 1.5-, and 2-kHz frequencies and of all four frequencies together ().

minutes after exposure

kHz 0.5 2 4

0.75 71.86+1.95 0.83+5.73 0.23+2.17
1 T1.11£1.57 -1.05+2.71 0.04+2.30
1.5 1.3443.18 0.25+3.56 0.60+2.18
2 *1.57+1.80 0.30+2.52 °°1.36+1.66
3 °1.47+1.08 0.08+1.66 0.56+1.15

Magnitudes (dB) of DPOAEs, registered at 0.5, 2, and 4 min of post-exposure time intervals,
are referred to mean magnitudes of respective pre-exposure (control) DPOAESs that being taken as 0 dB.
Unlabelled magnitudes of DPOAEs non-significantly, while labeled magnitudes significantly differ
from mean magnitudes of respective control DPOAEs at p<0.001 (°), <0.002 (*), <0.005 (*°), <0.02 (**) level.
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Fig. 1. Post-exposure alteration of DPOAEs of 0.75-, 1-,
1.5-, and 2-kHz frequencies. Mean data, N=19 at each
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frequency. Magnitudes (dB) of DPOAE' s, registered at 0.5,
2, and 4 min of post-exposure time intervals, are referred
to mean magnitudes of respective pre-exposure (control)
DPOAESs that being taken as 0 dB. In this and in Fig. 2, NS
means statistically non-significant difference.

DMEAE

dB 0 L -

TEQAE

{11

0541 1 4 min

Fig. 2. Post-exposure alteration of DPOAE and TEOAE.
Mean data, N=76 and N=36, respectively. Magnitudes
(dB) of DPOAESs, registered at 0.5, 2, and 4 min, and of
TEOAEs, registered at 1, 2, and 4 min of post-expo-
sure time intervals, are referred to mean magnitudes
of pre-exposure (control) DPOAEs and TEOAEs, re-
spectively, that being taken as 0 dB. With respect to
both DPOAEs and TEOAEs, differences are estimated
by the paired t test.
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Discussion. The improvement in hearing and, correspond-
ingly, the augmentation of auditory receptor and neural
outputs under presentation of low-frequency loud sounds
is believed to be the consequence of the displacement of
the basilar membrane in the inner ear from scala vestibuli
to scala tympani [4]. Due to this displacement, the operat-
ing points of outer hair cells are shifted from the less sensi-
tive position to the more sensitive one, that resulting in an
increase in discharging capabilities of receptors [4,5,15].
The hearing acuity is respectively improved, that being
manifested both subjectively, in lowering of auditory thresh-
olds, and objectively, in enlargement of auditory receptor
and neural potentials [1,4,5,12,14-16,20,21]. In our previous
study the bounce event was demonstrated in human
TEOAESs [2,8,13]. In present investigations, the phenome-
non has been evident in DPOAE:s, in another type of the
family of otoacoustic emissions.

The post-exposure alterations of DPOAEs and TEOAEs
appear generally similar (Fig. 2). The augmentation of
DPOAE seems somewhat less of that of TEOAE, amount-
ing on the mean to 1.47 and 1.69 dB, respectively. The dif-
ference, however, is negligible, 0.22 dB only, and statisti-
cally non-significant. Considering dissimilarities in stimu-
lation and exposition parameters applied in two experiments,
while taking into account the involvement of both in bounce
manifestations [2,8,13], even greater differences could hard-
ly be considered as striking. The disparities between the
extents of DPOAE and TEOAE increments could also be
attributed to the differences in the post-exposure time ap-
plied in corresponding measurements, 0.5 and 1 min, respec-
tively. Rather similar augmentation indices in both experi-
ments, on the other hand, prove that the bounce manifesta-
tions are actually identical at 0.5 and 1 min after the exposure.

In our previous experiments the bounce manifestations were
equal in TEOAES registered in response to low, middle, and
high test-stimulus frequencies, 0.25, 0.5, and 2 kHz, respec-
tively [2]. In an agreement with these results, in present
investigations the bounce alterations were statistically the
same with respect to DPOAE:s of all four frequencies in-
spected, 0.75, 1, 1.5, and 2 kHz. The similar expressions of
the bounce at different test-stimulus frequencies prove that
the involved mechanism covers the whole length of the
basilar membrane. Correspondingly, the bounce-produc-
ing low-frequency exposition similarly displaces various
basilar membrane regions. Similar displacements result in
similar increases in excitability of receptors located just in
various basilar membrane areas and tuned thus to sounds
of different frequencies. Locally generated events, e.g.
TEOAEs and DPOAEs, are therefore similarly increased.

A reduction of TEOAE regularly followed an augmentation in
our previous bounce experiments [8,13]. The drop was partic-
ularly evident at high exposure intensities. For that reason, it
has been attributed to the direct action of exposure tones on
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receptor cells, the influence being considered to have a link to
the psychoacoustic event known as a temporary threshold
shift, TTS. In the present experiments the post-exposure re-
duction of DPOAE magnitudes has been not found. The cause
of the failure can be understood, taking into account the fact
that the reduction of the TEOAE magnitudes in the former
experiments was manifested at particular post-exposure time
interval, 3 min, while in the present study the DPOAE:s at this
interval have not be registered. The bounce manifestations in
TEOAE and DPOAE were investigated in Tbilisi and Dresden,
respectively, in parallel but not in consecutive experiments.
Due to some coordination deficits, the designs of respective
tests somewhat differed from each other.
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SUMMARY

REFLECTION OF BOUNCE PHENOMENON IN
DPOAE: A HUMAN STUDY

Wiegand' St., Burdzgla® 1., Kuhlisch® E., Hofmann' G.,
KevanishviliZ Z.

'Otorhinolaryngological Clinic, Technical University,
Dresden, Germany; *Centre of Audiology and Hearing
Rehabilitation, Thilisi, Georgia, *Department of Biomath-
ematics and Statistics, Technical University, Dresden,
Germany

The behavior of distortion product otoacoustic emission,

DPOAE, has been studied in normally hearing subjects af-
ter application of a tone of 0.25-kHz frequency and of 80-dB

© GMN

nHL intensity during 3 min. The bounce phenomenon has
correspondingly been investigated just in humans and just
via the objective approach. The reliable augmentation of
DPOAESs was observed at 0.5 min after the cessation of
exposures, the amount of increments being statistically equal
at different DPOAE frequencies, 0.75, 1, 1.5, and 2 kHz. At 2
and 4 min after the exposure, in contrast, DPOAE magni-
tudes were shown to be similar to those of pre-exposure
recordings. The present DPOAE results were matched with
the previous data on transiently evoked otoacoustic emis-
sion and no principal differences have been found between.

Key words: bounce phenomenon; DPOAE effects; frequen-
cy dependence; time domain.

PE3IOME

MMPOSABIEHUE ®EHOMEHA OTCKOKA B JIIIOA3:
HNCCIEJOBAHUE HA JIIOJAX

Burann' I, Bypnsria? B, Kymuur® 3., Topmann' I, Ke-
pannmBwm’ 3.111

"Texnuueckuii ynusepcumem, OmopuronapuHeoiocuiec-
Kas kaunuxa, Jpesoen, Iepmanusi; *Llenmp ayouonoauu u
cayxoeotl peadunumayuu, Tounucu, Ipyszus; Texnuuec-
Kuil ynusepcumem, Omoen buomamemamuxy i cmamuc-
muxu, /[pesden, ' epmanus

VY nui ¢ HOPMaJIBHBIM CITyXOM HCCIIEIOBAHO TTOBEICHUE
JVICTOP3MOHHBIX MTPOJYKTOB OTOAKYyCTHUECKOH IMUCCHH,
JTIOAD, mocie TpeXMHUHYTHOH SKCTIO3UIIN TOHOM YacTo-
toii 0.25 k[ "1 m maTencuBHOCTEIO 80 1b HITIC. CooTBETCTBEH-
HO, B OTJINYHME OT OOJIBITMHCTBA MPEABIIYIINX HCCIIeI0Ba-
HUH, ayTnoIornaecknii peHoMeH 0TckoKa ObIT H3yUeH Ha
TIOZIIX OOBEKTUBHBIM, a HE TICHX0aKyCTHIECKHM METO/IOM.
Cratuctuaecku goctoBeproe yemnenue J{ITOAD 65110 koH-
cTaTpoBaHo uepe3 0.5 MUHYTHI TOCTIE MPEKPAIIEHHS IKC-
nosuuuu. [Ipu Beex ananmuzupyemsix yacrorax —0.75, 1, 1.5
n 2 k[ ' — oKa3areny ycuiaeHus ObIIN OTMHAKOBBIMU. Ye-
pe3 2 u 4 MUHYTHI TOCIIE SKCIIO3UIINH aMITIIUTYJHBIC XapaK-
tepuctuku ATTOAD yrke COOTBETCTBOBAIIN TAKOBBIM KOHT-
PpOIBHBIX 3amuceid. He OpI7I0 0TMEYEHO MPUHITUITHAIEHOTO
pas3nuyaus MEXLy pe3yJabTaTaMy, ONMMCAHHBIMHU B HACTOSI-
et padote B otHOeHUH [AITIOAD, 11 TaHHBIMH, TTIOITyYeH-
HBIMH PaHHEE B OTHOIIICHUH BBI3BAHHOM OTOAKYCTHIECKOI
SMHCCHH.
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PREVALENCE OF ASTHMA AND ALLERGIES AMONG ADOLESCENCES IN GEORGIA:
COMPARISON BETWEEN TWO SURVEYS

Abramidze T., Gotua M., Rukhadze M., Gamkrelidze A.

Center of Allergy and Immunology, Thilisi, Georgia

In the second half of the last century surveys in many
countries showed an increase in the prevalence of asthma
and allergies among schoolchildren. During the 90ies, the
prevalence of childhood asthma increased considerably
[1,3,4]. The increase appeared real but not merely attribut-
able to changes in diagnostic parameters. It paralleled the
changes in the prevalence of symptoms of allergic rhinitis
and atopic eczema. Despite intensive research efforts and
the proposals of several hypotheses, the reasons for such
changes have not been elucidated up to now. Earlier or
later the increase may reach a plateau and only through
repeated comparable studies the time trends in childhood
asthma and allergy prevalence can be followed [6,7]. Since
healthcare costs for asthma are a heavy burden for a so-
ciety, it is a general interest to know whether this tempo-
ral trend is still ongoing or whether a plateau has been
reached over the last decade in different countries. We
therefore aimed to access the trends in the prevalence of
asthma, allergic rhino-conjunctivitis, and atopic eczema
between 1996 and 2003 in the Georgian schoolchildren
aged 13-14 years.

Material and methods. Cross sectional surveys of adoles-
cents of 13-14 years of age were conducted with identical
study methods and instruments in two locations of Geor-
gia, Thilisi and Kutaisi. The first surveys were conducted
between February, 1995, and March, 1996, while were re-
peated between May, 2003, and December, 2003. At least
3000 children per each center were estimated to provide
sufficient statistical data for the calculation of a preva-
lence rate. All schools were randomly arranged on a list
and were surveyed in order until a satisfactory sample size
was obtained. The study was coordinated by the Center

of Allergy and Immunology, Tbilisi, and approved by the
National Council of Bioethics, Georgia.

A comprehensive questionnaire was distributed and filled
by adolescents at schools. Data on symptoms of asthma,
hay fever and eczema were collected using questions from
the International Study of Asthma and Allergies in Child-
hood [3]. All questions included in the analysis were asked
in identical ways during two surveys.

The data were checked and analysed in the Center of Al-
lergy and Immunology using SPSS statistical package ver-
sion 10.0. The data were entered manually. Crude preva-
lence changes were calculated as the difference between
the prevalence indices recorded on two occasions. Logis-
tic regression analyses were used to determine the esti-
mates of the temporal changes, i.e. the second survey ver-
sus the first one, of the prevalence of asthma, rhino-con-
junctivitis, and eczema symptoms.

Results and their discussion. In 1996 and 2003, 6746 and
5653 adolescents participated and completed the core-
questionnaire for asthma and allergies, respectively. Over-
all participation rates in ISAAC phases Il and I were 67.4%
and 90.2%, respectively. The prevalence of any wheezing
or whistling in the chest in the past 12 months increased
from 3.6% to 5.6% (p<0.0001) (Table 1). Slight proportional
increases were observed also for severe wheeze limiting
speech, 0.10% per year, and for sleep disturbed wheeze,
0.13% per year. The slight change in average prevalence
was shown, an increase by 1.1% (p=0.008) for rhino-con-
junctivitis symptoms, while the mean prevalence of atopic
eczema has remained without changes.

Table 1. Changes in prevalence (%) of symptoms of asthma, allergic rhino-conjunctivitis,
and atopic eczema in children of 13-14 years of age, in Georgia, between 1996 and 2003.

ISAACI ISAAC III difference per year

diagnosed asthma 3.1 4.1 1.0%* 0.14
current wheezing 3.6 5.6 2.0% 0.29
diagnosed hay fever 5.4 5.4 0 0

current rhinoconjunctivitis 4.6 5.7 1.1%* 0.16
diagnosed eczema 3.0 2.6 -0.4 -0.06
current itchy rash 4.1 43 0.2 0.03

* p<0.05
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Fig. Differences in changes of prevalence (in %) of allergic diseases
between 1996 and 2003 in Kutaisi and Tbilisi centres.

Table 2. Differences in prevalence (in %) between ISAAC phases I and Il quantified
in boys and girls with POR risk and corresponding 95% confidence intervals (Cls).

boys girls
POR 95% CI POR 95% CI
diagnosed asthma 1.39 1.08-1.79 1.29 0.97-1.73
current wheezing 1.72 1.35-2.19 1.41 1.10-1.81
diagnosed hay fever 1.11 0.88-1.39 0.91 0.74-1.13
current rhino-conjunctivitis 1.14 0.86-1.52 0.78 0.61-1.02
diagnosed eczema 1.12 0.79-1.59 0.76 0.58-1.00
current symptoms of eczema 1.18 0.89-1.55 0.98 0.77-1.23
current flexural dermatitis 1.16 0.82-1.64 0.72 0.54-0.98

The difference between two centres was evident (Fig.).
The prevalence of almost all allergic symptoms except
of diagnosed eczema increased significantly in Tbilisi
centre. In Kutaisi center only current wheezing in-
creased significantly from 1996 to 2003, while the prev-
alence of all other allergic diseases decreased or re-
mained stable. It should be noted that in Kutaisi centre
the prevalence of atopic eczema among adolescents of
13-14 years of age decreased by 0.14% per year (p=0.02).

The gender differences were detected (Table 2): (1) In boys,
the prevalence of diagnosed asthma and current wheezing
significantly increased between two surveys (POR - 1.39
and 1.72, respectively), while the trend of increased preva-
lence of other allergic conditions, like eczema and allergic
rhinitis, has occurred; (2) In girls, the prevalence of asth-
ma also increased, but that of other allergic diseases, e.g.
rhino-conjunctivitis past year, diagnosed eczema, and flex-
ural dermatitis, was unchanged or decreased significantly.

This study shows that the prevalence of asthma and rhi-
no-conjunctivitis has increased in 2003 compared with 1996.
The increasing trend of asthma in our study is similar to
that revealed in many other epidemiological carried out in
different parts of the world and summerized in the recent
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main publication of ISAAC [2]. The reasons for this trend
could be the environmental changes caused by rapid west-
ernization, economic development, and/or increased air pol-
lution. The listed items may also explain the considerable
degree of heterogeneity in the changes of the prevalence
of wheezing, allergic rhino-conjunctivitis, and eczema
symptoms among adolescents in Tbilisi and Kutaisi cent-
ers. The significantly increased prevalence of almost all
allergic symptoms except of diagnosed eczema should cer-
tainly be noted in more urbanized area, i.e. in Tbilisi centre,
whereas in less urbanized area, i.e. in Kutaisi centre, the
similar trend was shown for current wheezing only. Fac-
tors that should be included in future investigations of
regional variations of prevalence rates could be the differ-
ences in humidity, climatic conditions, air quality, and ex-
posure to house dust mites and molds.

The time trends of asthma and allergic diseases may di-
verge between boys and girls. The differences necessitate
separate analyses [5]. The German ISAAC phase III study
found a stronger increase in symptom rates of asthma,
rhinitis, and eczema among girls than among boys. The
present study also revealed gender-related differences in
the time trend of asthma and allergic rhinitis which are not
in line with the German study results: the prevalence of
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eczema and rhino-conjunctivitis symptoms in girls de-
creased between 1996 and 2003 or reached a plateau and
only the prevalence of asthma symptoms increased, where-
as the prevalence of all allergic symptoms in boys tended
to increase.

Some conclusions can be done based on this study: (1)
The mean prevalence increased steadily from 1996 to 2003
for adolescents in Georgia for current wheezing and cur-
rent rhino-conjunctivitis, while the prevalence of atopic
eczema has remained fairly constant; (2) The prevalence
of allergic diseases showed diverging gender trends from
1996 to 2003: the prevalence of rhino-conjunctivitis and
eczema in girls has decreased, while in boys it increased
continuously; (3) The prevalence changes, particularly the
increasing pattern, more clearly expressed in Tbilisi than
in Kutaisi centre. The differences in patterns of time trends
between centres suggest that there may be regional differ-
ences in risk factors.
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SUMMARY

PREVALENCE OF ASTHMA AND ALLERGIES AMONG
ADOLESCENCES IN GEORGIA: COMPARISON BE-
TWEEN TWO SURVEYS

Abramidze T., Gotua M., Rukhadze M., Gamkrelidze A.
Center of Allergy and Immunology, Thilisi, Georgia

Since healthcare costs for asthma and allergies are a heavy
burden for a society, it is a general interest to know wheth-
er this temporal trend is still ongoing or whether a plateau
has been reached over the last decade. We therefore aimed
to follow the trends in the prevalence of asthma, allergic
rhino-conjunctivitis, and atopic eczema in Georgian school-
children of 13-14 years of age between 1996 and 2003. Sur-
veys were carried out according to the ISAAC methodolo-
gy in Tbilisi and Kutaisi centres. The mean prevalence
increased steadily for current wheezing from 3.6% to 5.6%
(»p=0.0001) and current rhino-conjunctivitis from 4.6% to
5.7% (p=0.008), while the prevalence of current atopic ec-
zema has remained actually constant, 4.1% and 4.3%, re-
spectively. The prevalence of allergic diseases showed di-
verging gender trends. The prevalence of rhino-conjunc-
tivitis and eczema in girls has decreased, while in boys
increased. The prevalence changes, particularly the increas-
ing pattern, were more evident in Tbilisi vs. Kutaisi centre.
The differences could be associated with so-called west-
ernization processes in the capital of Georgia. The investi-
gation of risk factors at regional level could be important
in order to undertake preventive measures.

Key words: asthma; allergy; epidemiology; prevalence.
PE3IOME

PACITPOCTPAHEHHOCTbH ACTMbI U AJJIEPTUN
CPEJIX OAPOCTKOB B I'PY3UM: CPABHEHHUE
JIBYX UCCJIEJOBAHMI

Aobpamupaze T.I'., T'orya M.A., Pyxanze M.T., l'amkpe-
anaze A.T.

Lenmp annepeuu u ummynonoeuu, Tounucu, I py3us

Llenp10 HACTOSIIIETO MCCIIEOBAHUS SIBIIIOCH ITPOCIICINUTD
JMHAMHUKY N3MEHEHHUI pacTipOCTpaHEHHs aCTMBI, ajliep-
THYECKOTO PHHO-KOHBIOHKTHBHTA M ATOMHYECKOH 9K3EMbI
cpenu nopocTkoB B I py3uu. MccnenoBanue npoBeaeHo B
1996-2003 rT coracuao rpotokonaM ISAAC B ABYX IeHTpax
- Tommmcn u KyTarcu. B pesynbrare BRISIBICH POCT TTOKa3a-
TeJei pacIpoCcTpaHEeHHOCTH TEKYIIINX XPHUIIOB OT 3.6% 10
5.6% (p=0.0001) 1 puHO-KOHBIOHKTHBNTA OT 4.6% 10 5.7%
(p=0.008), B TO BpeMs Kak ITOKa3aTeIH aTOMMIECKON IK3e-
MBI OCTaBaIUCh 0€3 N3MEHEHHH, COCTABUB COOTBETCTBEH-
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HO 4.1% 1 4.3%. Iloka3zaHa AUBEPreHTHOCTb B U3MEHEHUAX
pacIpoCTpaHeHUs AIIEPrUUecKux 3a0osieBaHUi cpenu
MaJIIMKOB M JieBouek. [lokazarenn Bcex CHMIITOMOB Cpe-
JI MAJIBYMKOB BO3POCIH, B TO BPEMsI Kak CPEAH JAEBOYECK
HaOJIF01aJI0Ch YMEHBILICHUE PACTIPOCTPAHEHHSI PUHO-KOHb-

FOHKTHUBUTA U aTOMMYECKOM 3Kk3eMbl. ClieyeT MOUePKHYTh
HEOJTHOPOJTHOCTh JMHAMHUKU W3MEHCHUS TOKa3aTesci B
U3y4YaeMbIX eHTpax. HabmonaemMblii pocT mokasaresieii B
Tounucu, yem B Kytancu, accOlluupoBaH, BEPOSTHO, C
00J1ce BBIPAXKCHHBIM MIPOIIECCOM “BECTECPHU3ALNU .

ESTABLISHING OF THE FIRST PRIVATE AUTOLOGOUS CORD BLOOD BANK
IN GEORGIA AT THE GERMAN-GEORGIAN SPECIALIZED ONCOLOGICAL CLINIC

Mardaleishvili K., Shatirishvili G., Loladze G., Khatelishvili V., Dundua K.

German-Georgian Specialized Onclogical Clinic, Tbilisi, Georgia

The German-Georgian Specialized Oncological Clinic (Deut-
sch-Georgische Fachklinik fer Onkologie) is a one of the lead-
ing private clinic in Tbilisi, Georgia. The clinic was established
in 1997 by Georgian and German oncologists. The aim of foun-
dation of the clinic was clear: to make it possible for Georgian
patients to receive cancer treatment according to the interna-
tional standards. The clinic has closely cooperated with Ger-
man clinics and research laboratories. This intensive cooper-
ation has enabled hematopoietic stem cell research to be car-
ried out in the Oncolab, the research laboratory of the clinic.

Stem cell research include the following issues: cord blood
hematopoietic cell sterility testing with bacteriological, se-
rological (ELISA), and molecular (PCR) methods, installa-
tion and establishing of flow cytometry testing for immu-
nophenotyping of cord blood, cord blood nucleated he-
matopoietic cells cryoconservation study, cord blood he-
matopoietic cell short- and long-term expansion in ex vivo
cultures, cytogenetical research of cord blood cells, and
DNA microarray study of expanded cells.

As a result of these studies Oncolab was able to establish
a cord blood bank according to the international stand-
ards. In 2006 our clinic created a program for the support of
families with oncohematological patients and received a
municipal grant from the city of Tbilisi. This program works
to collect and store cord blood for families where first- and
second-degree relatives have been diagnosed with a hema-
tological cancer. Hematological cancers that could benefit
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from transplantation include: acute myelogenous leukemia,
acute lymphocytic leukemia, chronic myelogenous leukemia,
chronic lymphocytic leukemia, Hodgkins disease, and non-
Hodgkins lymphoma. Collection, processing, testing, and
storage for five years are offered without any cost. The Ger-
man-Georgian Specialized Oncological Clinic, received the
municipal grant, was used to establish the autologous cord
blood bank.

When necessary, an intensive collaboration with obstetric
and gynecologic clinics and polyclinics was established.
Pregnant women from such families were informed about the
program and the potential benefit to their children. Before
the delivery, mothers had signed an informed consent agree-
ment, and cord blood units were collected immediately after
birth and before the placenta’s delivery or during Caesarian
section in blood collection bags with citrate phosphate dex-
trose adenine, CPDA, and transported to our laboratory.

The processing of the cord blood units was started not
later than 24 hours after collection. The laboratory deter-
mined cord blood cell count, blood group, and Rhesus fac-
tor. Simultaneously, red blood cells were depleted by ag-
glutination with HES (hydroxyethyl starch) or gelatin and
soft centrifugation (x45 g for 15 min at 10°C). Supernatants
with nucleated blood cells were separated from plasma and
agglutination substance with hard centrifugation (x400 g
for 15 min at 10°C). Cell pellet were resuspended and count-
ed. Viability was determined by trypan blue dye exclusion
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method and immunophenotyping was carried out with pro-
tocol ISHAGE for determination of CD45+/CD34+ cell per-
centges. Cell pellets were washed with HBSS, resuspended
in cryomedium with 10% DMSO (dimethyl sulfoxide) and
cryoconserved in a controlled rate freezer (-1°C/min) to guar-
antee maximal viability of cells and stored in liquid nitrogen
container. Small aliquots of plasma and cells were taken and
stored for bacteriological and virological tests (PCR of cells
sample: HBV, HCV,HIV 1 and 2, CMV,HTLYV 1 and 2, Trepone-
ma pallidum), HLA typing, colony forming unit determina-
tion, and flow cytometry. Cryovials were marked appropri-
ately. All medical documents were completed according to
the cord blood bank protocols. Necessary documentation
included: volunteer cord blood donor identification form,
cord blood unit collection and receipt form, medical history
form, donor and delivery information form, testing form. In-
formation has been preserved in an electronic data base.

The success of this municipal program increased the level of
expertise among practitioners, leading to the establishment
of the first private autologous cord blood bank in Georgia.
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With the cooperation of the Ministry of Labor, Health and
Social Affairs of Georgia the following standards were es-
tablished:

- cord blood unit collection;

- cord blood unit transportation;

- quality of cord blood hematopoietic cells;

- flow cytometry;

- sterility testing and ELISA in maternal blood and plas-
ma: anti-HCV, HBsAg, anti-HBc, anti-HIV 1/2, HIV-p24 an-
tigene, anti-HTLV 1/2, VDLR for Treponema pallidum and
anti-CMV IgM);

- cord blood unit cryoconservation and storage;

- cord blood unit transplantation.

The intention is to store each cord blood unit for 18 years.
Currently, together with the Ministry of Labor, Health and
Social Affairs of Georgia and the Georgian Association of
Transplantation the clinic is working on the draft of a law
governing cord blood banking and transplantation. Mem-
bership in international organizations and cord blood reg-
istries is also intended.

SUMMARY

ESTABLISHING OF THE FIRST PRIVATE AUTOLOGOUS CORD BLOOD BANK
IN GEORGIA AT THE GERMAN-GEORGIAN SPECIALIZED ONCOLOGICAL CLINIC

Mardaleishvili K., Shatirishvili G., Loladze G., Khatelishvili V., Dundua K.

German-Georgian Specialized Onclogical Clinic, Thilisi, Georgia

German-Georgian Specialized Oncological Clinic is a pri-
vate clinic located in Tbilisi, Georgia. Close collaboration
with German clinics and research laboratories has enabled
the clinic to study cord blood hematopoietic stem cells.
These studies created a scientific basis for establishing a
cord blood bank. A municipal grant from the city of Tbilisi
allowed the clinic to establish a program for the support of
families with oncohematological patients. The program col-

lected and stored cord blood for families with oncohemato-
logical histories. This grant has also enabled the establish-
ment of an autologous cord blood bank and created oppor-
tunity for cord blood banking in Georgia. Work on a nation-
al legal basis of cord blood banking together with the Min-
istry of Labor, Health and Social Affairs of Georgia is an-
other important activitiy of the German-Georgian Oncolog-
ical Clinic.

PE3IOME

CO3JIAHME IEPBOI'O YACTHOI'O AYTOJIOIT'MYECKOI'O BAHKA CTBOJIOBBIX KJIETOK KPOBHU
B I'PY3UM TP HEMELIKO-T'PY3UHCKOM CHELUAJIAZHPOBAHHOI OHKOJIOI MYECKOM KJIMHUKE

MappaneiimBuiu K.M., lllatupumsuiu L., Jlonanze I JI., XaremmBuan B.M., {ynaya X.B.

Hemeyxo-I'pysunckas cneyuaiu3upogannas oukoiocudeckas kaunuka, Tounucu, I'pysus

Hemenko-I'py3nHckas ciennanu3nupoBaHHasi OHKOJIOTH-
YyecKasi KIMHUKA SIBIISETCS YaCTHBIM METUIIMHCKHIM yue-
pexxaenneM. TecHoe COTpyJHUYECTBO C HEMETIKMMU KITH-
HUKaMH{ ¥ HayYHO-UCCIIEJ0BATEIbCKUMH JJabopaTopusi-
MU TIO3BOJIMJIO TIPOBE/ICHNE UCCIEA0BAHNS TEMOTIO3TH-
YECKMX CTBOJIOBBIX KJIETOK ITyHOBHHHOH KPOBH, YTO
CIOCOOCTBYET CO3AaHMI0 OaHKa ITYIOBUHHON KPOBH B
I'py3nn. C moMompio MyHHUIIUTIAIBHOTO TPaHTa ropoja
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Tomnucu 6BI7a OCYIIECTBICHA TPOTpaMMa IIOMOIIIH Ce-
MBSIM C OHKOT€MAaTOJIOTHYECKIMH 3a00JI€BaHUSIMH, KO-
TOpasi HO3BOJIMIIA TIPUCTYTIUTD K COXPAHEHHUIO TEMOTIOATH-
YECKHUX CTBOJIOBBIX KIeTOK. [Ipu corpynuuuectse ¢ Mu-
HUCTEPCTBOM TPY/Ia, 3APABOOXPAHECHUS U COITHAIBHOTO
obecmneueHns [ py3un KITMHIKA aKTHBHO pabOTaeT HaJ CO-
3IaHWEM HallMOHATHHOW IMPaBOBOH 0a3bl OaHKHPOBAHUS
MIYITOBUHHOM KPOBH.



GEORGIAN MEDICAL NEWS
No 3 (144) 2007

ANTHROPOSOPHISCHE BEHANDLUNGSASPEKTE
DES ASTHMA BRONCHIALE IM KINDESALTER

Andriaschwili L., Karseladze R., Ulrich B.

Forschungsinstitut 1. Pagawa am Ministerium for Arbeits-, Gesundheits-
und Sozialschutz Georgiens;, GmbH Therapie Haus, Tbilisi;

Das Asthma bronchiale ist eine der schwersten
Krankheiten des Atmungssystems. Nach statistischen
Angaben leiden in der Welt 15% der Kinder unter 14
Jahre an verschiedenen klinischen Erscheinungsformen
der Allergie, 8-10% davon kommt auf das Asthma bron-
chiale [1-3]. In Georgien waren die offiziell an-
geksndigten statistischen Daten bezsglich des Asthma
bronchiale bemerkbar niedrig, aber trotz vieler wissen-
schaftlichen Forschungen in der Diagnostik und Thera-
pie des Astma bronchiale, zeigen die epidemiologischen
Angaben letzter Jahre, dass sich die Erkrankungshmu-
figkeit erheblich steigert [4-6].

Ausgehend davon, dass das Asthma bronchiale eine der
schwersten Krankheiten ist, ist es erforderlich, im erkrank-
ten Kind Heilungskrafte individuell zu aktivieren und zu
unterstptzen, d.h. neben patogenesischen Methoden auch
salutogenesische zu verwenden [7-10].

Salutogenese als Konzept wurde in den 60-er Jahren
des 20. Jahrhunderts eingefphrt. In der europmischen
Gesundheitspolitik und in den akademischen Diskus-
sionen erscheint dieser Begriff in den 90-er Jahren des
20. Jahrhunderts. Selbst das Wort salutogenese stammt
von dem Wort Salus, Salutis-Wohlsein und dem grie-
chischen Wort genese-Entstehung, Entwicklung. Salu-
togenese erforscht die Entstehung des Wohlseins, des
Gesundseins. Vor dreihundert Jahren taucht in der Wis-
senschaft das Wort patogenese das erstemal auf, das
von zwei griechischen Wirtern abgeleitet worden ist:
athlein-Beschwerden und genese-Entstehung, das heiflt,
Entstehung von Beschwerden. Da die Parogenese die
Entstehung der Krankheit erforscht, stetzt sich die pa-
togenesische Behandlung auf die Erschwachung der
krankheitserregenden Faktoren.

In dieser Richtung wirkt die anthroposophisch orienti-
erte Medizin fer die klasisische Medizin ergnnzend,
stetzt sich aber auf die klassisch-naturwissenschaftli-
che Medizin und stellt sich dabei als Erweiterung des-
sen unter Berbcksichtigung des geistigen Wesens des
Menschen dar.

Ziel der Vorschung. Die wissenschaftliche Bewertung einer

auf das salutogenesische Modell gestrtzten anthroposo-
phischen Behandlung, mit dem Ziel der Reduzierung von
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allopatischen Mitteln bei den an Asthma bronchiale er-
krankten Kindern.

Forschungsmethoden. Zur Realisierung des Ziels und der
gestellten Aufgaben wurden ein spezieller Untersuchungs-
fragebogen und ein individuelles Tagebuch zur Bewertung
bzw. Selbstkontrolle zusammengestellt.

Zur Reprasentativitat der Zielgruppe und zur Vermeidung
der Zufallstsmriglichkeit wurde eine Randomisierungsmeth-
ode mittels nummerierter Couverts verwendet.

Die Basisgruppe bestand aus 92 am Asthma bronchiale
erkrankten Kindern im Alter von 3-15 Jahren, noumlich am
intermitiven und persistenten (leichte und mittelmnslige
Formen) Asthma bronchiale. Aus dem erwghnten Kontin-
gent waren 72 Kinder georgischer Population — Gruppe I,
20 Kinder deutscher Population — Gruppe II. Die georgische
Population war in zwei Untergruppen unterteilt (A,B). In
der Untergruppe A wurden die Diagnostik und Therapie
entsprechend der Prinzipien der anthroposophischen
Medizin im GmbH ,,Theraspichaus” durchgefshrt — insge-
samt 40 Kinder (Basisgruppe).

In der Untergruppe B wurden die Diagnostik und Behand-
lung nach dem klassischen Schema durchgefshrt: Auf der
Basis einerseits der Abteilung fer klinische Allergologie
und der Abteilung for Immunologie am wissenschaftlichen
Institut fer Puadiatrie — insgesamt 32 Kinder (Kontroll-

gruppe).

Die Untergruppen A und B waren in zwei Altersgruppen
unterteilt, einerseits Kinder mit 3-7 Jahren und andererseits
Kinder mit 8-15 Jahren.

In der Gruppe II wurden die Diagnostik und Behandlung
gemysl der Prinzipien der anthroposophischen Medizin in
der Kinder- und Ewachsenenpraxis der Stadt Saarbrecken
(Deutschland) durchgefshrt.

Die Effektivitat der Behandlung beim Krankheitsverlauf
des Asthma bronchiale wurde nach der Qualitat der
Krankheitskontrolle bewertet, ,,gut kontrollierbaren” Asth-
ma-Werte (,,Global asthma control: Well controlled asth-
ma”) mitgeteilt worden: Die Minimalzahl der Tagesepisoden
der Bronchilaobstruktion; Das Fehlen nachtlicher Symp-
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tome; Gute kurperliche Ausdauer; Bedarf an kurzwirkend-
en 51, -Agonisten — (hiichstens zwei Inhalationen in 24
Stunden); Keine Notwendigkeit einer dringenden
medizinischen Hilfe und das Fehlen von Begleiteffektiv-
itat nach der durchgefshrten Therapie.

Die Effektivitnt der Behandlung wurde auch durch die
Untersuchnung der mufleren Atmungsfunktion in Dynamik
bewertet. Die Untersuchung der gufleren Atmungsfunk-
tion vollzog sich in der Abteilung fbr klinische Allergolo-
gie und Immunologie am wissenschaftlichen Forsc-
hungsinstitut — mit dem Apparat BODYSTAR E6-90. Un-
tersucht wurden folgende Parameter der musleren Atmungs-
funktion: die Lungenfasskraft (VC), die forsierte Ausat-
mung in der ersten Sekunde (FEV1), der Tiffenaukoeffi-
zient (FEV1/VC), die maximale Geschwindigkeit der aus-
geatmeten Luft (PEAK- FLOW), der Luftwiderstand in dick-
en (FLOW 75%), mittleren (FLOW 50%) und dennen
((FLOW 25%) Bronchien.

Mit dem Ziel einer spezifischen Diagnostik des Asthma
bronchiale wurden den Patienten beider Gruppen (Ba-
sis- und Kontrollgruppen) allergische Hauttests
gemacht. Verwendet wurde der Standardsatz der Aller-
gene der Firma ALK SCHERAX. Der Standardsatz be-
stand aus 16 Allergenen: alimentare, pflanzliche, epider-
male und Lebensallergene.

Bei allen Patienten der beiden Zielgruppen wurde das spe-
zielle 1gE-Niveau untersucht. Diese Untersuchung wurde
mit Hilfe des Hexagon-IgE, eines einstufigen immunochro-
matographischen Testes, durchgefshrt, der die Gesamt-
menge des Immunoglobulins E (IgE) bestimmt.

Zur Asthma-Selbstkontrolle sollten die Patienten ein Asth-
ma-Tagebuch fehren, das die Peack-Flow-Messungen und
dazu noch folgende Schwerpunkte umfasste: war der Schlaf
ruhig oder unruhig, hatte der Patient nach dem Aufwachen
Msdigkeitsgefbhl oder nicht,wie war die Stimmung im
Laufe des Tages,hustete der Patient im Laufe des Tages
oder nicht,besuchte er die Schule oder nicht (wenn nicht,
aus welchem Grund),hatte er Appettit,benmtigte er Medika-
mente zur Verscharfungsphase oder nicht,Peack-Flow
Messungen zweimal am Tage, morgens und abends.

Frr die Peack-Flow-Messungen hatten die Patienten indi-
viduelle Peack-Flowmeter, die die maximale Geschwindig-
keit der ausgeatmeten Luft pro Minute bestimmten.

Die dynamische Kontrolle wurde nach drei Wochen, 3
Monaten, 6 Monaten, 9 Monaten, 12 Monaten, 18 Monat-
en, 24 Monaten durchgefphrt.

Auf der letzten Etappe fand eine mathematisch-statistische

Bearbeitung von klinisch-anamnetischen, instrumental-lab-
oratorischen und psychologischen Forschungsergebnis-
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sen mit dem Programmpaket SPSS/v.10 (Statistical Pack-
age for Social Sciences) statt.

Forschungsergenbisse und eigene Daten. Das Ziel un-
serer Untersuchung war die Bewertung der Behandlung-
seffektivitat des Asthma bronchiale mit den thera-
peutischen Munglichkeiten der anthroposophischen
Medizin, aufgrund der salutogenesischen Theorie. Zum
Erreichen dieses Ziels haben wir einen speziellen Unter-
suchungsfragebogen und ein individuelles Tagebuch zur
Selbstkontrolle zusammengestellt. Die Zielgruppen wur-
den gemnsl der zufnlligen, einfachen Randomisierungs-
methode gewhlt.

Vor dem Beginn des Behadlungskurses wurden die Diag-
nosen der Patienten nochmals sberpreft, wobei diagnos-
tische CINA-Kriterien verwendet wurden.

5.6% der georgischen Population des untersuchten Kon-
tingents leidet am intermitiven Asthma bronchiale, 33.3 %
- am leicht persistenten Asthma bronchiale, bei 61.1 % aber
wurde das mittelmplig persistente Asthma bronchiale kon-
statiert.

In der deutschen Population aber war das Asthma bron-
chiale nach dem Schweregrad der Krankheit folgender-
maJflen verteilt: 15 % der Kinder litten am leicht persistent-
en Asthma bronchiale, 85 % aber am mittelmnSlig persistent-
en Asthma bronchiale.

Die klinisch-allergologischen und instrumental-laborator-
ischen Ergebnisse wurden aufgrund eines spezifischen
Fragebogens studiert, wobei die atiologische Struktur des
Asthma bronchiale, allergische Hauttests, Bestimmung des
spezifischen IgE, der funktionale Zustand der mufleren At-
mung berpcksichtigt worden waren.

Vor dem Beginn des anthroposophischen Behandlung-
skurses war der Unterschied zwischen den Basis- und Kon-
trollgruppen nach dem Geschlecht, Alter, Krankheitsschw-
eregrad und anderen klinischen Werten statistisch nicht
vertrauenswert.

Die von uns erarbeitete individuelle Behandlungsmeth-
ode meinte die Auswahl eines Behandlungsschemas bei
einem konkreten Patienten unter Berscksichtigung des
Charakters und der Form der Krankheit. Die Forschungs-
methoden meinten die Bewertung klinischer Werte des
Patienten und der "gut kontrollierbaren Asthma"-Kri-
terien in Dynamik (vor und nach dem Beginn der Behan-
dlung). Zusnatzlich wurde Folgendes analysiert: Houfig-
keit der Anfnlle, die einer dringenden medizinischen Hilfe
und intensiver Therapie bedurften; Zahl der Hospitalis-
ierungsfrlle; Houfigkeit von Schulverspumnissen vor
dem Beginn der Behandlung und nach deren Abschlufl
(nach 24 Monaten).
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Parallel zu den erwhnten Parametern, vor dem Beginn der
Behandlung und nach 24 Monaten, wurden die Werte des
funktionalen Zustandes der nuSleren Atmung, das 1gE-
Niveau und allergische Hautests bestimmt.

Auslerdem bekamen die Patienten vor dem Beginn der Be-
handlung Tagebscher des Peack-Flowmeter zusammen mit
den individuellen Peack-Flowmetern (hergestellt von der
deutschen Firma 3 M Medica.

In der Basisgruppe haben wir naterliche Heilmittel der Fir-
men Weleda und Wala verwendet. Die Kinder haben wir in
zwei Altersgrupepn unterteilt: 3-7-jhrige und 8-15-jhrige.

In der Gruppe Aa (3-7-jnhrige) hatten die am Asthma bron-
chiale erkrankten Kinder das Altersdebst der Krankheit
unter 3 Jahren. Die Patienten hatten hqufige, mit hohem
Fieber begleitende Krankheitsentwicklung, Neigung zu
Geschweren, Schwellungen, eine reduzierte Konzentra-
tionsfhigkeit.

In der Gruppe Ab (8-15-jahrige) trat das Altersdebst der
Krankheit hauptsachlich sber 3 Jahren auf, hinsichtlich
der Krankheitsneigung hatten diese Kinder selten hohes
Fieber, hatten aktive wachsame Konzentrationsfrohigkeit,
fixe Ideen, eine standig kalte Peripherie.

In der Gruppe Aa verlief die Behandlung mit anthroposo-
phischen Heilmitteln folgendermaSlen: Gencydo 1% - 3%
amp. (Weleda), Inhalationen dreimal pro Woche, Nicotiana
comp.(Wala) glob per os. je 4 St. 3-mal am Tage, Quercus
D6 (Weleda) per os. T Tropfen morgens, Veronica D6 (Wele-
da) 7 Tropfen abends. Nach dem Schweregrad der
Krankheit verlief die Behandlung mit 3-7-Wochen-Kursen
und Zwischenpausen.

In der Gruppe Ab vollzog sich die Behandlung mit an-
throposophischen Heilmitteln: Levico D3 (Weleda) amp.
Inhalationen dreimal pro Woche, Tabacum cupro culta

(Weleda) dil per os. 10 Tropfen dreimal am Tage, Nico-
tiana comp. (Wala) glob per os. je 6 St. 3-mal am Tage.
Nach dem Schweregrad der Krankheit wurde die Behand-
lung mit 5-6-Wochen-Kursen und Zwischenpausen du-
rchfbhrt. In dieser Untergruppe wurden wihrend der Re-
mission parallel zu den Medikamenten auch die anthro-
posophisch orientierten Hilfstherapien durchgefshrt:
Heileurythmie und Kunsttherapie, 7-Wochen-Kurse 2-mal
in 2 Jahren.

Auslerdem berbcksichtigten wir wihrend der Behandlung
den individuellen Zustand des Patienten und fhgten
entsprechend Levico comp. (Wala) glob, Bronchi/Plan-
tago (Wala) glob, Pneumodoron I und Il dil. (Weleda),
Argentum /Echinacea amp. (Weleda), hinzu.

Im Falle der Krankheitsverscharfung wurden Gencydo 3%,
Levico D3, Cuprum aceticum comp. (Wala) amp. in Inhal-
lationsform, intensiv, 2-3 mal am Tage verwendet. W nhrend
der Verscharfung der Krankheit durften die Patienten auch
kurzwirkende S, -Agonisten verwenden, falls die Anfulle
durch die anthroposophischen Inhalationsmittel nicht be-
seitigt werden konnten.

In der Kontrollgruppe wurde die Behandlung stufenweise
(GINA, GOAL) durchgefbhrt, dabei wurde der Schwere-
grad des Asthma berbcksichtigt.

Die Angaben des Peack-Flow-Tagebuchs haben eine be-
deutende Dynamik der Peack -Flow-Werte im Altersgruppe
von 3-7 Jahren gezeigt, in 3-6 Monaten sind die Peack-
Flow-Werte bedeutend gewachsen im Vergleich zu der
Kontrollgruppe (Abbildung 1).

In der Altersgruppe von 8-15Jahren aber zeigte sich der
Zuwachs der Peack-Flow-Werte bis zum 3. Monat, was
darauf hinweist, dass die Verwendung der anthroposo-
phischen Heilmittel mit den Hilfstherapien zusammen die
Effektivitat der Behandlung bedeutend steigert.
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Abbildung 1. Dynamik der Peack-Flow-Messungen im Behandlungsprozess
der am Asthma bronchiale erkrankten Kinder (3-7-johrige).
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Abbildung 2. Dynamik des Hustens im Behandlungsprozess der am Asthma bronchiale erkrankten Kinder.

Tabelle 1. Bedarf nach den kurzwirkenden [32- Agonisten bei den am Asthma bronchiale
erkrankten Kindern in der Anfangs- und Abschlussetappe der Forschung.

Anwen- Basisgruppe Kontrollgruppe Insgesamt
dungsbedarf vor der nach der vor der nach der vor der nach der
der B, — Behand-lung Behand-lung Behand-lung | Behand-lung | Behand-lung | Behand-lung
Agonisten M (Absol. (Absol. Zahl. M (Absol. (Absol. Zahl. M (Absol. (Absol. Zahl.
Zahl. %) %) Zahl. %) %) Zahl. %) %)
Kein Bedarf 0 38/95.0 0 5/15.6 0 43/59.7
Bedarf nach
?If}f:ﬁ;et?jnin 32/80.0 2/5.0 24/75.0 20/62.5 56/77.8 22/30.6
pro Tag
Bedarf nach
E;l:ilzl—iicz)nen 8/20.0 0 8/25.0 7/21.9 16/22.2 7/9.7
pro Tag
F=0.600 F=0.627
p=0.612 p=0.000
Insgesamt 40/100 40/100 32/100 32/100 72/100 72/100

Tabelle 2. Der funktionale Zustand der oufleren Atmung beim erforschten Kontingent (eine dispersive Analyse).

Funktionale Werte der Basisgruppe (n=60) Kontrollgruppe (n=32)
duBeren Atmung vor der nachder | durchschnittlicher vor der nachder | durchschnittlicher FF P
Behandlung | Behandlung |  Standardfehler | Behandlung | Behandlung |  Standardfehler
VC 66.04 74.04 1.47 74.56 74.5 2.76 0.090 | 0.929
FEV, 64.92 73.8 1.57 73.59 76.4 2.67 0.373 | 0.712
FEV,/VC 79.07 84.6 1.67 94.15 90.6 1.63 0.452 | 0.655
PEAK-FLOW 56.77 63.7 1.68 60.53 62.4 251 0.912 | 0.368
FLOW 75% 56.80 74.4 1.26 59.21 60.1 247 1.386 | 0.176
FLOW 50% 56.45 67.6 1.21 58.75 62.4 3.58 0.895 | 0.377
FLOW 25% 58.82 74.5 1.63 60.0 70.4 5.01 1.808 | 0.080
WIT 124.04 120.4 1.44 132.9 114.4 6.46 0.531 | 0.599
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Wichtig ist auch die Dynamik der Angaben des Asth-
ma-Tagebuchs. Die Atemnot wurde bedeutend und dy-
namisch vermindert, in der Basis- als auch in der Kon-
trollgruppe. Nach dem 9-monatigen Behandlungskurs
wurde die Haufigkeit von Atemnotfallen in der Basis-
gruppe im Vergleich zur Kontrollgruppe bedeutend
reduziert.

Genauso wurde die Intensitat des Hustens in der Basis-
gruppe im Vergleich zur Kontrollgruppe schon nach der 6-
monatigen Behandlung vermindert.

Die Dynamik der Stimmungs- und Schlafverschlechterung
war in der Basisgruppe gleichmpflig ausgedrbckt. Sie zeigt
eine bedeutende Verbesserungstendenz im Laufe von 24
Monaten im Vergleich zu der Kontrollgruppe, es musl aber
gesagt werden, dass auch in der Kontrollgruppe eine Ver-
besserungstendenz zu merken (Abbildung 2).

Mit dem Ziel der Bewertung der Kontrollqualitat sber den
Zustand des Kranken und den Krankheitsverlauf wurden
die Kriterien des "gut kontrollierbaren" Asthma analysiert
(Tabbele 1).

Mit dem Ziel der Einschatzung der Behandlungseffektivitat
wurde auch die Funktion der qufleren Atmung vor dem Be-
ginn und nach dem Abschlusl der Behandlung in Dynamik
bewertet. Durch die Einschutzung der funktionalen Zustand-
swerte der qufleren Atmung wurde gezeigt, dass die Zahl
der spirographischen Kennzeichen zugenommen hat in der
Hauptgruppe, was die Durchganglichkeitsverbesserung der
Bronchen beweist und dementsprechend, auch die Verbesse-
rung der Atmungsfunktion im Allgemeinen. Wie aus der
Tabelle zu sehen ist, konstatiert wurde die statistisch sichere
Zunahme der funktionalen Parameter der mufleren Atmung,
in Dynamik, in der Basisgruppe, im Vergleich zu der Kon-
trollgruppe. Wichtig war der Zuwachs der PEF-und FLOW-
Werte (75-25%) in Dynamik. In der Kontrollgruppe wurden
die glaubhaftigen /Inderungen der funktionalen Werte der
mufleren Atmung nicht konstatiert (Tabelle 2).

Nach der katamnesischen Beobachtung (3 Jahre) hatten
50 % der Patienten, die mit anthroposophischen Heilmit-
teln behandelt wurden, eine 2-jghrige Remission, 25% -
eine 1-jahrige Remission, 25% aber — eine 6-monatige Re-
mission. In der Kontrollgruppe hatten 20% der Patienten
eine 2- jahrige Remission, 25% eine 1- jahrige, 55% aber
nur eine 3-monatige Remissionsperiode.

Ausgehend davon, aufgrund der satulogenesischen Theo-
rie bietet die Verwendung der anthroposophischen Heilmit-
tel zusammen mit den Hilfstherapien eine reale Miiglichkeit
an, bei der Behandlung des Asthma bronchiale klinische
Werte zu verbessern und allopatische Mitteln zu reduzieren.
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Schlusifolgerungen. Die positive Dynamik (in 3-6 Monat-
en) der klinischen und objektiven Werte (Spirometrie,
Peack-Flow) ist bei der Behandlung der am Asthma bron-
chiale erkrankten Kindern identisch sowohl bei der Ver-
wendung von Anthroposophischen als auch klassischen
Methoden.

Nach der katamnesischen Beobachtung (3 Jahre) hatten
50% der Patienten, die mit anthroposophischen Heilmit-
teln behandelt wurden, eine 2-jghrige Remission, 25% -
eine 1-jahrige Remission, 25, % aber — eine 6-monatige
Remission. In der Kontrollgruppe hatten 20% der Patient-
en eine 2- jahrige Remission, 25% eine 1- jahrige, 55% aber
nur eine 3-monatige Remissionsperiode.

Das salutogenesische Modell bezieht nicht nur die
Patienten sondern auch dessen Eltern sehr aktiv und
bewuslt in den Prozesl der Behandlung ein, was den
Monitoring der Krankheitsentwicklung erleichtert. Bei
der klassischen Behandlungsmethode aber wird das
nur dann erreicht, wenn der Patient oder seine Eltern
in den Ausbildungssystemen (Asthma-Schule, Asth-
ma-Club u.a.) integriert sind

Die satulogenesische Einstellungsweise zusammen mit der
pathogenesischen Methode hilft dem Arzt, den Behand-
lungsspektrum zu erweitern und die im Kinde vorhandenen
Heilungskrafte zu verstarken, was mehr Chancen zu einer
erfolgreichen Behandlung gibt.
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SUMMARY

ANTHROPOSOPHIC ASPECTS OF BRONCHIAL ASTHMA TREATMENT IN CHILDHOOD

Andriashvili L., Karseladze R., Ulrich B.

1. Pagava Research Institute of Pediatrics; "Therapy House" LTD, Tbilisi, Georgia

The aim of the study was the estimation of efficiency of
anthroposophic treatment of bronchial asthma in children.
The study of 92 patients from 3 to 15 years old with bron-
chial asthma was conducted during two years.

60 children (the basic group), were treated by anthropo-
sophic remedies; 32 children (control group), were treated

by classic scheme. It is concluded that antroposophic rem-
edies, make disease course milder and lengthens the period
of remission. Anthroposophic remedies (as a supplementa-
ry treatment) makes the treatment more effective and ena-
bles to reduce and/or substitute chemical remedies.

Key words: anthroposophic treatment; bronchial asthma.

PE3IOME

AHTPOIIOCO®UYECKHUE ACHIEKTBIJIEYEHUA BPOHXUAJIBHOI ACTMbI B JETCKOM BO3PACTE

Angpuamsuim JI. H., Kapcenaaze P. J1., Yapux B.

Hayuno-uccneoosamenvckuil uncmumym neouampuu, OO0 "/lom mepanuu", Tounucu, I py3us

[enbro Hamero uccaeI0BaHus ABUIACh HAyYHAas OLEHKa
AQHTPOMOCO(PHUYECKOTO METO/Ia JICUCHHUS IeTel, OOIBHBIX
OpOHXMATBHOI aCTMOM.

Jleuenne npoBoIMIIOCh 92-yM 1eTsIM, OOJIBHBIM OPOHXH-
anbpHOI acTMOM, B Bo3pacte o1 3 70 15 sier. OcHOBHY!O rpy1I-
mmy coctaBuiu 60 neTeit, KOTOPLIM Je4eHHEe IPOBOJUIOCH
AHTPONOCO(PUIECKIMU CPEeACTBaMH, 32-yM (KOHTpPOJIbHAS
rpyImna) Je4eHue IPOBOAMUIOCH [0 KIIaCCUYECKOH cxeMe.

P €3YJIBTAThl ABYXTI'OAUYHOI0 JICUCHHW [TOKa3aJin, YTO IMpU-
MCHCHHC aHTpOHOCO(l)I/I‘IeCKI/IX JIe4eOHBIX CpC€ACTB pcaJib-
HO yJIydliaceT KJIIMHUYCCKYIO KapTUHY U YBCIIMYNUBACT I1C-
puoa pEMUCCHUH. Bxutrouenure B KOMIUIEKC JICUEHUS AHTpPO-
HOCO(I)I/I‘-IGCKI/IX Cp€ACTB MMOBLIIIACT 3(1)(1)6KTI/IBHOCTL JICye-
HUA, YTO AAaC€T BO3MOXKHOCTb pEAYIUUPOBAHUA UJIN 3aMC-
HICHHWSA aJITIOTIATUYCCKUX MperiapaToB.
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VERGLEICH VON BLUT- UND ATEMALKOHOLKONZENTRATIONEN W/IHREND
DER PERKUTANEN JITHANOLINSTILLATIONSTHERAPIE (PEIT)
BEI INTUBIERTEN PATIENTEN MIT HEPATOZELLULJIREM KARZINOM

Weilbach' C., Kedia’ G., Albrecht’ K., Heine® J., Piepenbrock* S., Jonas® U., Breitmeier® D.

!Abteilung for Anosthesie, St. Josefs-Hospital, Cloppenburg; *Urologie, Medizinische Hochschule Hannover,
3Klinik for Anosthesie, Intensivmedizin und Schmerztherapie,; “Anosthesiologie, Medizinische
Hochschule Hannover, ’Institut for Rechtsmedizin, Medizinische Hochschule Hannover

Die Messung der Atemalkoholkonzentration (AAK) gilt
mittlerweile als etabliertes Verfahren zur Ermittlung der
Blutalkoholkonzentration. In der Klinik wird die Bestim-
mung der AAK eingesetzt, um eingeschwemmte, athanol-
haltige Spslflessigkeit bei transurethralen (TUR) und hys-
teroskopischen Interventionen frehzeitig zu erkennen.
Dieses Verfahren wurde erstmalig 1986 durch Hultiin et al.
eingesetzt, um die Entstehung eines TUR-Syndroms
frehzeitig zu erkennen [1].

Da diese endoskopischen Eingriffe auch in Allgemein-
angsthesie durchgefphrt werden, war es Ziel der Studie,
die Genauigkeit der Messung der AAK bei intubierten und
beatmeten Patienten zu untersuchen. Zur Validierung der
AAK wurden Patienten herangezogen, die sich zur Behan-
dlung eines hepatozellularen Karzinoms einer perkutanen
Ethanolinstillations-therapie (PEIT) unterziechen mussten.
Da durch diese Behandlung hohe Blutalkoholkonzentra-
tionen erreicht werden kimnnen, ist die PEIT for die Evalu-
ierung der AAK besonders geeignet [2]. Im Durchschnitt
werden jahrlich in der Abteilung Gastroenterologie und
Hepatologie der Medizinischen Hochschule Hannover 100
PEIT-Behandlungen in Intubationsnarkose durchgefbhrt.

Material und Methoden. Die Untersuchung wurde durch
die Ethikkommission der Medizinischen Hochschule Han-
nover genehmigt. Nach Aufklxrung und Einwilligung wur-
den bei 24 Patienten (4 weib-lich, 20 mannlich, 66.4+9 Jahre)
zeitgleich arterielle (aBAK) und zentralvennise (VBAK) Blut-
proben vor, wihrend und nach der Ethanoinstillation (96%,
52.3427.8 ml) abgenommen.

Die Bestimmung der Blutalkoholkonzentrationen erfolgte im
Institut fer Rechtsmedizin der Medizinischen Hochschule
Hannover nach den derzeitigen in Deutschland geforderten
Standards zur forensischen Bestimmung der Alkoholkonzen-
tration im Blut unter Beachtung der Gutachten des Bundes-
gesundheitsamtes sowie der Richtlinien der gemeinsamen
Kommission der Deutschen Gesellschaft for Rechtsmedizin,
der Deutschen Gesellschaft for Verkehrsmedizin und der
Gesellschaft for Toxikologische und Forensische Chemie.
In jeder Blutprobe wurden jeweils zwei Messwerte mittels
der ADH-Methode sowie durch die Gaschromatographie
bestimmt. Zu jeder Methode wurde aus den beiden Werten
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der Mittelwert gebildet. Als Endergebnis wurde ein Mittel-
wert aus den beiden Mittelwerten der Einzelmethoden ge-
bildet. Da die Messungen im Serum durchgefbhrt und das
Blutalkoholergebnis im Vollblut angegeben wurde, musste
das Ergebnis noch mit dem Faktor 1.236 multipliziert wer-
den. Die Umrechnung von Serum auf Vollblut erfolgte mit
dem Faktor 1.236, da die Eichung unter Verwendung wiiss-
riger Standards (g/1) erfolgte. Der Faktor errechnet sich du-
rch Multiplikation des Verteilungsfaktors nach Machata [3]
von 1.20 (91% Serumwassergehalt dividiert durch 76% Voll-
blutwassergehalt) mit der Serumdichte von 1.03. Dieses
Ergebnis ging als Blutalkoholkonzentration in Gramm pro
Kilogramm (g/kg) bzw. Gramm pro Promille (g/%o) in vorlieg-
ende Untersuchungen und Betrachtungen ein. Basierend
auf einer Untersuchung von mehr als 25.000 Blutproben
betrngt die relative Standardab-weichung vom Mittelwert
1.5% (maximal 1.8%) innerhalb von Blutalkoholkonzentra-
tionen zwischen 0.5 und 3.0 g Ethanol/kg [4].

Parallel zu den Blutabnahmen wurde die AAK mit einem
speziell for den klinischen Einsatz entwickelten Messgernt
im Hauptstrom bestimmt (Alcotest® 7410 med, Drager). For
die Messung wurde zwischen Tubus und Filter eine han-
delsebliche Verlnngerung mit abge-winkeltem Bronchosko-
pieansatz (Medisil "Gansegurgel", VBM Medizintechnik)
eingesetzt. Nach der manuellen Applikation eines Atem-
zuges wurde durch Abklemmen der Gansegurgel der in-
spiratorische Druck auf 20 mmHg gehalten. Nach Liffnen
des Bronchioskopieadapters und sofortigem Anpressen
des Mundstscks wurde das expiratorische Atemgas durch
das Messgernt geleitet. Der automatische Messmodus des
verwendeten Alkometers gewhr-leistete, dass bei einem
Atemvolumen von >300ml die Blasdauer in Abhangigkeit
vom Gasfluss zwischen 2-12s betrug. Relevante kardi-
ozirkulatorische Nebenwirkungen des Blgxhmantvers kon-
nten durch das kurze Messintervall vermieden werden. Die
Messung der Atemalkoholkonzentration erfolgt in Milli-
gramm Ethanol pro Liter Ausatemluft (mg/l). Um die Ate-
malkoholkonzentration in die Blutalkoholkonzentration
umrechnen zu kinnen, die sblicherweise in Gramm pro Kil-
ogramm (g/kg) bzw. in Gramm pro 1000 Einheiten (g/%o)
gemessen wird, muss ein Umrechnungsfaktor Q einges-
etzt werden [5,6]. In Anlehnung an die Arbeit von Scho-
hknecht [5] wird in der vorliegenden Untersuchung die
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Atemalkoholkonzen-tration mit dem Faktor 2.1 zur Berech-
nung der Blutalkoholkonzentration verwendet. Ein gemes-
sener Atemalkoholwert von z.B. 0.5 mg/1 entspricht multi-
pliziert mit dem Um-rechnungsfaktor Q von 2.1 einer
Blutalkoholkonzentration von 1.05 g/kg bzw. 1.05 g/%o.

Die Spannweite der Blutalkoholkonzentrationen betrug
zentral-venis 0.07-1.51 %o, bzw. arteriell 0.02-1.66 %o. Die
huchste Korrelation fand sich zwischen der vBAK und
der aBAK (1=0.94). Die Korrelationen zwischen der AAK
und der vBAK (°=0.84) bzw. der AAK und deraBAK (*=0.89)
waren geringer, aber dennoch signifikant (p<0.01). Des
weiteren konnte gezeigt werden, dass Messungen hinter
dem Beatmungsfilter, im Vergleich zu dem oben beschrie-
benen Verfahren, die AAK signifikant verminderten (vor:
0.37+0.13 mg/L; hinter: 0.22+0.07 mg/L, n=8). Die Ergeb-
nisse sind als Mittelwerte und Standardab-weichungen in
Abbildung 1 zusammen-gefasst dargestellt.

Diskussion. Mit dem beschriebenen Verfahren ist es
muglich, auch bei beatmeten Patienten die Atemalkohol-
konzentration valide zu messen [7,8,9]. Die AAK-Messung
korrelierte sowohl bei hohen (>1.0%o) als auch bei niedri-
gen (<0.3%o) Konzentrationen mit den zeitgleich gemess-
enen Blutalkoholkonzentrationen. Im Vergleich zu den bish-
er publizierten Studien konnten wir mit dem beschriebenen
Hauptstrom-Verfahren eine deutlich bessere Korrelation
zwischen der AAK und der BAK belegen. So kamen Ge-
hring et al. zu dem Schluss, dass endexspiratorisch gemes-
sene AAKs bei beatmeten Patienten im Vergleich zu den
Plasma-ethanolspiegeln zu ungenau seien [10,11]. Heide
et al. hatten in einer Untersuchung an 59 Patienten wxhrend
TUR der Prostata die Messung der AAK untersucht. Die
Autoren fanden eine Korrelation zur arteriellen BAK von
0.78 mit halboffenem (n=9), bzw. 0,87 (n=10) mit halbge-
schlossenem Narkosesystem. In beiden Studien wurde ein
Nebenstrommessgerat (Alcomed 3010, Biotest) zur Bes-
timmung der AAK bei beatmeten Patienten verwendet [ 12].

—4&— aBAK
—0— vBAK
=

T T
Zeitpunkt 0 Zeitpunkt 1 Zeitpunkt 2

Abbildung. Arterielle (aBAK), zentral-venyse (vBAK) und
Atemalkoholkonzentration (AAK) vor (Zeitpunkt 0),
wohrend (Zeitpunkt 1) und nach perkutaner /[thanolin-
jektion (Zeitpunkt 2) bei 24 intubierten Patienten mit
einem hepatozellulorem Karzinom im Rahmen der PEIT.
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Die Atemalkoholkonzentration kann durch Multiplikation
mit dem Umrechnungsfaktor Q (blood-breath-ration) zur
Abschntzung der Blutalkoholkonzentration verwendet
werden. In der vorliegenden Arbeit wurde der von Scho-
hknecht abgeleitete mittlere BAK/AAK-Um-rechnungsfak-
tor von 2.1 (2.098+0.110) Promille/mg/l benutzt [5]. Der
Umrechnungs-faktor Q ist jedoch keine konstante Grifle
[11]. Einen wesentlichen Einfluss auf die Hithe der gemes-
senen Atemalkoholkonzentration hat die Phase der Alko-
holverstoffwechselung (Resorptions-, Verteilungs- und
Eleminationsphase), in der die Messung vorgenommen wird
[13-15]. Ferner kann der BAK/A AK-Quotient relevant auch
durch verschiedene Umgebungstemperaturen beeinflusst
werden [16]. Weiterhin korreliert die Griifle des Umrech-
nungsfaktors auch mit der Alkoholkonzentration [11]. In
den meisten Landern wird im polizeilichen Alltag ein Um-
rechnungsfaktor zwischen 2.0 und 2.3 benutzt [17,18], am
hnufigsten ist jedoch ein Wert von 2.1 akzeptiert [11], der
auch in dieser Arbeit zur Umrechnung benutzt wurde. Un-
ter Verwendung dieses Faktors konnten ausreichend gute
Korrelationen zwischen der AAK und der BAK ermittelt
werden.

Temperatur und Luftfeuchtigkeit haben einen erheblichen
Einfluss auf die Messgenauigkeit der AAK. Aus diesem
Grund muss die Messung der AAK ohne Filter muglichst
tubusnah erfolgen, da durch Feuchtigkeit im Beat-
mungssystem die ausgeatmete Alkoholkonzentration sig-
nifikant reduziert wird. In einer Voruntersuchung mit einem
Gernt zur Messung der AAK im Nebenstrom (AlcoMed®
3011, Biotest) stellte die zunehmende Feuchtigkeit im Orig-
inal-Probenschlauch eine wesentliche Ursache fer falsch
niedrige Werte dar. Mit dem Alcotest® 7410 med der Firma
Druger gemessenen Atemalkoholkonzentrationen waren
statistisch signifikante Korrelationen zwischen der unter
forensischen Bedingungen gemessenen BAK und der
AAK zu erheben.

Der Einsatz von Geraten zur Messung im Nebenstrom-
verfahren ist aus technischer und aus Hand-
habungssicht wesentlich unkomplizierter und zu favori-
sieren. Die hithere Narkosegasbe-lastung der Raumluft
unter Verwendung des Gernates der Firma Drager im
Hauptstromver-fahren wirkt sich jedoch unter klinischen
Bedingungen praktisch nicht aus. Aufgrund der guten
Genauigkeit des Gerates der Firma Drager wbrden wir
dieses im klinischen Alltag favorisieren. Das Drager-
Gernat unterschatzt die arterielle und sberschatzt die
venise Blutalkoholkonzentration durch Messung der
Atemalkoholkonzentration [2].

Das vorgestellte Verfahren gewnhrleistet bei beatme-
ten Patienten auch bei niedrigen Blut-alkoholspiegeln
eine zuverlassige Messung der AAK. Die Messung
kann zudem zu jeder Zeit durchgefshrt werden. Dies
ist insofern von Bedeutung, da wahrend endoskopis-
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cher Eingriffe bereits eine geringe AAK (<0.05mg/L)
eine relevante Einschwemmung der alkoholhaltigen
Spelflessigkeit (z.B. Somanol® + Ethanol 1%, B. Braun)
belegen kann. Zink et al. konnten zeigen, dass bei
Verwendung einer 1.92%-igen alkoholhaltigen Spsl-
lusung wahrend einer TUR der Prostata ab einer AAK
von 0.2%o mit einer kreislaufrelevanten Einschwem-
mung zu rechnen ist [19]. Aufgrund des maximalen
Messfehlers des verwendeten AAK-Gerates, der im
klinisch interessanten Bereich von 0-0.5 mg/L
mit+0.03 mg/L angegeben wird, ware es empfeh-
lenswert, die Alkoholkonzentration der Spslflbssig-
keit zu erhithen, um mugliche falsch negative Ergeb-
nisse zu vermeiden.

Schlussfolgerungen. Zwischen den eingesetzten Meth-
oden zur Bestimmung des Blutalkoholgehaltes (ADH- und
gaschromato-graphische Verfahren) und der Messung der
Atemalkoholkonzentration mit dem Alcotest® 7410 med der
Firma Drager im Hauptstrom der Expirationsluft besteht
eine signifikante Korrelation, weswegen der Einsatz dieses
Gerntes zur Messung der AAK bei Eingriffen mit ethanol-
markierten Spslflpssigkeiten empfohlen werden kann.
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SUMMARY

EVALUATION OF BREATH ALCOHOL MEASUREMENT PROCEDURES
IN INTUBATED PATIENTS WITH ASSISTED VENTILATION

Vanlbakh! K., Kedia? G., Albrekht? K., Khaine3 E., Pippenbrock?S., Jionas2 U., BreitmayerS D.
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The accuracy of breath alcohol measurements in intubat-
ed patients with assisted ventilation was evaluated.

The breath alcohol concentration was measured in 24 pa-
tients undergoing percutaneus alcohol injection therapy for
hepatocellular carcinoma with Alcotest~ 7410 med, from
Drnger, Germany. The blood ethanol concentrations (BACs)
were determined in each blood serum applying the German
forensic criteria standard, namely, two alcohol dehydroge-
nase (ADH) and two gas chromatography (GC) measurements.

The blood alcohol concentrations were between 0.07
and 1.51%o in the central venous samples and 0.02-

1.66%o in the arterial samples. An excellent correlation
between both the venous and arterial blood alcohol con-
centrations (7°=0,94), as well as between the breath al-
cohol concentrations and the venous (7°=0,84) or arteri-
al alcohol concentration (+*=0,89), p<0.01 for both pa-
rameters was revealed.

Determination of breath alcohol concentration using the
Alcotest in intubated patients is reliable and reflects the
blood alcohol values.

Key words: breath alcohol concentration; blood ethanol
concentrations (BACs); blood alcohol concentrations.

PE3IOME

CPABHUTEJIBHASI OHEHKA COAEPKAHUSA AJIKOI'OJISA B KPOBU
U JIBIXATEJILHBIX IMTYTAX Y BOJABHBIX TEMATOLEJYIJIIPHOM
KAPIIMHOMOM ITPU UTHCTAJIAIIMOHHOM TEPATIMM TAHOJIOM

Baunoax' K., Kenusi’ I'., Anopext’ K., Xaune’ U., lunenopox* C., Monac’ Y., bpaurmanep® /1.

'Tocnumane St. Josef-a, omoenenue anecmesuonozuu, Knonnenbype, I'epmanusi,
2Meouyunckuil uncmumym I annosepa, omoenenue yponoeuu, I epmanust;
3SKnunuka anecmesuono2ui, UHMeHCUsHoU meouyunsl u mepanuu 6oau, ITocaap, Iepmanus;
*Meouyunckuti uncmumym I'annosepa, omoenenue anecmesuono2uu, I epmanusi;
SMeouyunckuii uncemumym I annogepa, omoenenue cydebnot meouyunsl, I epmanus

Ilenbro JTaHHOTO UCCITCIOBAHMS SIBIJIACH OIICHKA TOYHOCTH MC-
TOMKY N3MEPEHHS KOHIICHTPAIIH aJIKOTOJIST B BO3TYIITHBIX
TYTSIX y OOJBHBIX, HAXOJAIIXCS HA ICKYCCTBEHHOM JIBIXAHHTL

Bbn 06cite1oBaHbI GONIBHBIE, Y KOTOPBIX JUIS JICUCHUS I'e-
MaTOLIUTYFOJISIPHOM KapIIMHOMBI ITPOU3BOIMIIACE IEPKY-
TaHHas HHCTUJIAIMS (BKambiBaHue) dTaHoja. C IMoMOIIbIo
JETUAPOTEHA3BI AJIKOTOJIS U Ta3xpomarorpaduu ObLI0 O11-
PEIeIIeHO COIePKAHHE AJIKOTONS B KPOBH U B BO3TYIIHBIX
myTsX. KOHIIEHTpanus ainkoroiis i3Mepsuach, CHEHAIBHO
W3TOTOBJICHHBIM JIIS KIIMHUYECKOTO TPUMCHEHUSI, I3MEPH-
TenbHbIM arnaparoM (Alcotest® 7410 med, Drager).
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KonueHntpauus ankoroyis B BEHO3HON M apTepUaJIbHOU
KpoBHu cocTtaBuia coorBercTBeHHO 0,07-1,51%0 u 0,02-
1,66%0, Mexx1y HUMH Obla OOHapy>kKeHa HaWBBICIIAS
koppestiust (°=0,94). CooTHOIICHHE KOHIICHTPAIMH all-
KOTOJISI B BO3AYIIHBIX MyTSIX K KOHIEHTPAILUH aJIKOTOJIS
BeHo3HOI (7=0,84) n aprepuainbHoii kpoH (1°=0,89) ObLITO
CPaBHUTEIHLHO MEHEE BBIPAKEHO, OTHAKO CTATUCTHIECKH
nmoctoBepHO (p<0,01).

MeToz I03BOIISET OCTOBEPHOE M3MEPEHHE KOHIICHTPAITNT
AJTKOTOJISI B BO3AYIIHBIX My TSIX Y OONMBHBIX, HAXOMAINXCS Ha
HCKYCCTBEHHOM JIBIXaHHH.
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AHTUBAKTEPUAJIBHASL TEPAIIUSA YPOUH®PEKIIUN

Awnrenasa H.A., lIupuxanaiimsuim H.H., AutesiaBa A.B.

Tounucckuii 20cy0apcmeeHHblll MEOUYUHCKUL YHUBEPCUMEm, 0enapmamenm (apmarkoiocuu

3a npole e rofpl, HOCie OTKPHITUS (papMareBTriec-
KOTO phIHKa B [ py3un, Tak ke Kak u Bo Bcex crpanax CHI,
3aperHCTPUPOBAHBI HECKOIIBKO IECATKOB OPHTIMHAIBHBIX aH-
THOMOTHKOB, HE CYUTAsI COTEH Pa3IMYHBIX HAUMEHOBAaHHH.
[IpakTHyecknM BpayaM 3a4acTyio TPYJAHO pa3o0paTbes B
9TOM MHOT000pa3ui UMEIOIIMXCSI PENapaToB, B CBSI3H C
YeM, BO3HUKAET HEOOXOIMMOCTh pa3padoTKu (hOpMYIISIPOB,
QITOPUTMOB, CTaH/IapTOB aHTUOAKTEPUAIILHOM Teparn,
NPU3BAaHHBIX J1aTh PEKOMEHAINH 110 ONTUMaJILHOMY HC-
TMOJIb30BAHUIO TIPOTHBOMHKPOOHBIX CPEJICTB. YpoJiorniec-
Kre MH(EKIUH SBISIFOTCS YaCTHIMU 3a00J1€BaHHUSIMU KaK B
amOyJIaTOpHOH MpakTuKe, Tak 1 B cranponape. K nanbo-
Jiee pacrlpoCTPaHEHHBIM YPOTEHUTAIbHBIM HH(EKIUSIM
OTHOCSITCS: BHEOOJIbHUYHBIC MH(EKIIUH - OCTPBIH IUCTUT,
OCTPBIN U XPOHUUYECKUH MHENTOHePPHUT, OeCCHMITTOMHAS
OakTepHypHsl; TOCIHTAIbHBIC HHPEKIINH MOYEBBIBOISIINX
MyTei, ToCITUTaNbHble MH(EKIMN B peaHUMAIIN1, HETOHO-
KOKKOBBIH YPETpPUT, OaKTepuaJIbHbII IPOCTaTHT. 3adoseBae-
MOCTB OCTPBIM LIUCTUTOM I10 PAaCYETHBIM JIAHHBIM, HAlIPH-
Mmep B Poccun, coctaBinsieT 26-36 MIIH. ClTy4yaeB B TOAI.

Y4uThIBasi BRHICOKYIO pacpOCTPAHEHHOCTh YPOHH(PEKINI
Y 3HAYMMOCTb aHTHOAKTepHAIbHOH (hapMakoTepanmy, a Tak-
K€ TO, YTO BEIOOD aJIEKBaTHBIX aHTHOAKTEPUAIbHBIX Ipera-
partoB s JiedeHus! ypOouH(EKIMH SBISIETCS IEpBOOYEpE-
HOM 3a/1a4ei KIIMHUIIMCTOB, 1IEJTbI0 HACTOSIIEro 0030pa SIBU-
JIOCh OCBEIICHHE COBPEMEHHBIX JIAHHBIX JINTEPATYpbI O (hap-
MaKoZAMHaMHUKe U (papMaKOKMHETUKE OCHOBHBIX aHTHOHO-
THKOB, IPUMEHSIEMBIX B JICYCHUH YPOUH(DEKIMH, a TaKKe
TaKTHKH TIPOBEJICHNS PALIMOHAIBHOM aHTHOAKTepHAaIbHON
tepanuu ypoundeximii. Hacrosimuii 0630p npexycmarpu-
BacT O3HAKOMJIEHHE IIMPOKOTO KPyra Bpauei-yposioros ¢
JTAaHHBIMH METO/IMYECKHX PEKOMEHAAINH, TOCOOH, CTaH-
JIApTOB, pa3pabOTaHHBIX 33 PyOEkKOM 10 aHTHOAKTEPHUATb-
HOi Tepariu ypouHdexmmii [1,3,4,10,11,12,14].

Wudexunn mouesbiBosinmx myteit (MMII) mo nokanmnza-
MU PACIIPE/ISISIIOTCSl HA MH(EKINK BEPXHUX M HIKHUX MO-
YEeBBIBOJSIIUX ITyTEH, a TI0 XapakTepy TCUCHHUs - Ha HEeo-
CJIOKHEHHBIE U OCIOXHEeHHbIE [4,15].

CornacHo aHatomuyeckoi Kiaccudukarmm, UMIT mompas-
JISIISFOT Ha MHPCKITUU HIDKHUX U BEPXHUX OT/ICTIOB MOYE-
BBIBOJSINUX 1y Tei [4,8]. K uH(EKIusIM HUKHUX OTICIIOB
MOUEBBIBOISIINX MyTeH OTHOCATCS OCTphIid ucTUT (OLL),
YPETPHUT U MPOCTATHUT, K UHPCKIUSIM BEPXHUX OT/ICIIOB MO-
YEBBIBOISIIIUX MTyTEH - OCTPBII U XPOHUUCCKHN TTHETOHED-
put. Heocnoxxunennsie UMIT (HUMIT) BozHuKatOT y 6016~
HBIX TIPH OTCYTCTBUH OOCTPYKTUBHBIX YPOIIATHIA U CTPYK-
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TYpPHBIX U3MEHEHMH B MOYKAX U MOYEBBIBOASIIUX MyTSIX
(pasuble (GOpPMBI MOUCKAMEHHOW 0O0JIE3HU, MOJIMKHCTO3,
AQHOMAaJIMM Pa3BUTHUS U PACTIOIOKEHUS TOUEK, CTPUKTYPBI
MOYETOYHHKA, YPETPHI, ITy3bIPHO-MOYETOUHUKOBBIN ped-
JIOKC, 10OpOKaYeCTBEHHAS THIIEPILIA3HA NpecTaTeIbHOMI
AKeJIe3bl C HapyIICHUEeM acca)xa MOYH U T.A.), a TaKKe y
HAIUEHTOB 0€3 CEPbEe3HBIX COILyTCTBYIOMIMX 3a00IeBaHUIA.

B nonnoii mepe k HUUMIT oTHOCSTCS TOIBKO OCTPHIi ITUC-
TUT 1 ocTpblii nuenonedput (OI1) y HeOepeMeHHBIX KEeH-
IMH, 03 CTPYKTYPHBIX YPOIIaTHH i HEBPOJIOTMUECKHX JIHC-
GbyHKUIMI.

Ocnoxuennsle UMII BO3HUKAIOT y MAI[MEHTOB C pa3iny-
HBIMU OOCTPYKTHBHBIMHU YPOTIATHSIMH, CEPbE3HBIMH COITYT-
CTBYIOLIMMHU 3a00JIeBaHUSIMHU (CcaxapHbIii 1nalet, HeHTpo-
NeHUst), Ha (POHE MHCTPYMEHTAILHBIX (MHBAa3UBHBIX) METO-
J0B ob6cetoBanus v nedenus. Ocnoxuennsie UMIT gacto
SBJIAIOTCS IPHUMHON pa3BUTHS TSDKETIBIX THOMHO-cenTuyec-
KHX OCJIOXHEHHI, OakTepnypHH, cercrca. BaxxHOCTb BbI-
JIEJICHUS OCJIOKHEHHBIX U Heoc10:kHeHHbIX IMIT onpenie-
JISIETCS PA3JIMYUEM UX OTUOJIOTUU U [TOAXO00B K JICUCHHUIO.
Heobxonumo yunrtsiBate, yto HUMII MoryT nporekats He
TOJIBKO B JIETKOM/CPEIHETSIKENOM, HO U B TSDKEIION (hopmMax
C BBIPDAKCHHBIMU CUMIITOMaMU UHTOKCUKALIUH.

OcHoBHBIMU 11e1IMU aHTHONOTHKOTEepann HUMIT siBis-
I0TCSI: OBICTPOE KYIMPOBAHHE CUMIITOMOB; BOCCTaHOBJIC-
HHE TPYAOCHOCOOHOCTH 1 COLMAILHON aKTHBHOCTH; TIpe-
JIYNPEeKICHUE OCIOKHEHUH; TPO(UIIAKTHKA PELIUIUBOB.

[TpumeHeHnne aHTHOMOTHKOB IPH JICYCHUH YPOHHDEKIIUit
UMEET psii OCOOCHHOCTEH, YTO HEOOX0IMMO YUUTHIBATh
npu BbIOOpe nipemnapara [3,4,12,14-17]. YuursiBas, 4to o/-
HHM W3 IPUHIIMIIOB PAllMOHAILHOM aHTHOMOTHKOTEPAITUH
SIBIISIETCSI CO3/IaHKE aJleKBaTHOM KOHI[EHTPALlMK aHTHONO-
THKa B o4are MH(EKInH, JiedeHne NHOEKIUH MOYEBbIBO-
JSIINX MyTeH, ¢ OJHOM CTOPOHBI, MPOIIIE 110 CPABHEHUIO C
MH(EKIUSIMU JIPYTUX JIOKAJIM3AINH, TaK KaK KOHIIEHTPaIuK
OOJIBIIMHCTBA AHTHOAKTEPUANIBHBIX [TPENapaToB B MOYE B
JIECSITKH pa3 MPEBBIIIAOT TAKOBBIE KaK B CBIBOPOTKE, TaK U
B IPYTUX TKaHSX, 4TO B YCIOBHSIX HEOOJIBIION MUKPOOHOM
Harpy3ku (HaOJfomaeMoil Ipu MHOTHX YPOUH(EKIIHIX )
MO3BOJISICT MPEOI0JICTh HEBBICOKHUH YPOBEHb PE3UCTEHT-
HOCTH ¥ JOCTUTHYTh 9paIUKaIIX BO30OYIUTES; KpOME TOTO,
YPOMH(EKIMN B ITOJABIISIONIEM OOJIBITHHCTBE SIBIISIOTCS
MOHOUH(]EKIMSIMHU, T.€. BBI3BaHBI OTHIM ITHOJIOTUUECKUM
areHToM, I03TOMY He TpeOyIoT KOMOWHHPOBAHHOTO Ha-
3HauUCHHs aHTHOMOTHKOB (32 MCKIIOUCHHEM WH(EKINH,
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BBbI3BaHHBIX Pseudomonas acruginosa) u mpakTUIEeCKH BCe-
I71a BO3MOYKHA TOYHASI STHOJIOTHYECKast TuarHoctuka. Or-
peneneHue B 00pa3siiax HECKOJIbKHUX BUIOB OaKTepHiil 00bsiC-
HSICTCS HAPYIICHUSIMHU TEXHUKHU COOpa M TPAHCTIOPTUPOB-
ku marepuana. C APyroil CTOPOHBI, MPHU OCIONKHCHHBIX
HHQPEKITUSIX MOYCBBIBOJSINUX ITyTSH BCETIa UMECTCSI TTPH-
yrHa (00CTPYKIIUS WM APYTast ), O ICPKUBAIOIASI TH(EK-
LIMOHHBIN MPOIIECC, YTO 3aTPYIHSICT TOCTUIKECHUE TIOJIHOTO
KJIIMHUYECKOTO UITH OaKTEPUOJIOTHUECKOTO U3JICUCHUS 0¢3
paJMKaIbHOW XUPYPTrUYCCKoil kKoppekiuu. Takum o0Opa-
30M, [IPH JICUCHUU YPOJIIOTUYCCKUX HH(DEKIIUIA OTIPe/IeIisi-
FOIIUM B BBIOOPE aHTHOMOTHKA SIBJIIETCS €TO MPUPOIHAS
AKTHBHOCTB IIPOTHB OCHOBHBIX yPOIIaTOreHOB. B To e Bpe-
MsI IIPU HEKOTOPBIX JIOKATU3AIUAX YPOUH(EKIUi (B TKAaHU
MPEICTATEIBHOM JKEIIe3bl) HIMCIOTCS CEPhE3HBIC IIPOOIICMBI
JUTSL IOCTHXKCHUSI MHOTUMH aHTHOMOTHKAMHU aJICKBaTHOTO
YPOBHSI TKAHCBBIX KOHIICHTPAIUIA, YTO MOXKET OOBSICHSITH
HEJIOCTAaTOYHBIN KIIMHIYCCKUH 3D (EKT Taxke IpH YCTaHOB-
JICHHOH YyBCTBUTEIILHOCTH BO30YAMUTEIS K IPErapary in vitro.

Omuonoaus yponozuueckux ungexyuii. K yponaroreHHbsIM
MHUKpPOOpraHu3Mam, BbI3bIBatommmM oosiee 90% mHpexunit
MOYEBBIBOJISIIMX ITyTEH, OTHOCATCS OaKTEepUH ceMeicTBa
Enterobacteriaceae, a Taxke P. aeruginosa, Enterococcus
faecalis, Staphylococcus saprophyticus. B To e Bpemst Ta-
KHe MHKPOOPTaHU3MBI, KaK S. aureus, S. epidermidis,
Gardnerella vaginalis, Streptococcus spp., TP TEPOUIbI,
JaKTOOAIMILIBL, aHAYPOOBI, TPAKTHYECKH HE BBI3BIBAIOT ATH
HUHPEKINH, XOTS TaKXKe KOJIOHU3YIOT ITPSIMYIO KUIIKY, Blara-
nwe U Koy [2,4,12,14]. Hanbomnee gyacTrie BO3OYIUTEIH -
TpaMOTpHUIaTeNFHBIC YHTEPOOAKTEPUH, TITABHBIM 00pa3oM
E.coli - 70-95%. BTopsM 110 9acToTE BEIICTICHUS SIBISCTCS
Staphyloccocus .saprophyticus (5-20% ciyqaes HUMII),
KOTOPBIIA HECKOJIBKO Yallle BBIIEIACTCS Y MOJIOABIX JKSHILUH.
3nauntensHO peske HVMII BRI3BIBAfOT IpyTHE TPpaMOTpH-
narensHbIe OakTeprn (poxos Klebsiella, Proteus m ap.). B 1-
2% ciydaeB BO3OYANTEISAMH SBISIFOTCSI TPAMITOJIOKUTEIb-
HbIe MUKPOOPTaHM3MBI, TAKHE, KaK CTPEITOKOKKH U 9HTEPO-
KoKkH. CrieryeT NoMIepKHyTh, 9TO BHEOOIHHUIHBIC HH(EK-
LIMM MOYEBBIBOIAIINX MyTeH B aMOy/IaTOPHOH NPaKTHKE U
CTaIlOHAPE B OJIABIISFOLIEM OOJBIIMHCTBE CIIyYaeB BbI3bI-
BAIOTCSl OTHUM MUKPOOPTaHU3MOM — KUIIEYHOH aJI0OYKOH,
TIOATOMY OIPEICIISIONIMM B BEIOOpE aHTHOMOTHKA SBIISCT-
Cs1 ero MPUPOHAS aKTUBHOCTH poTuB E. coli 1, B HeKoTO-
PO cTeTieH , YPOBEHb MPHOOPETEHHON pEe3UCTEHTHOCTH B
moryJsiuyu [2,5,6,14]. B To ske BpeMst ipu TOCIUTATBHBIX
HHOEKIUSIX BO3pacTaeT 3HAYCHUE IPYTUX YPOIaTOreHHBIX
MHKPOOPTaHU3MOB C HENPeICKa3yeMbIM YPOBHEM pe3Hc-
TEHTHOCTH (KOTOPBIH OIPENEIISIeTCs JIOKaTbHBIMH SITHIEMH-
OJIOTHYECKHMH JIAHHBIMH). B aTHONOrNHM MHGEKIMH HIK-
HHX OT/IEJIOB YPOTeHUTAJIBHOTO TPAKTa ONPEIEICHHOE 3Ha-
YeHHE UMEIOT aTunigHble MUKpoopranm3Mbl (Chlamydia
trachomatis, Ureaplasma urealyticum), 9To HEOOXOIMMO
YUYHTBIBATh NIPY Ha3HAYCHUH aHTHOAKTEPHAILHOTO TIpera-
para[2,9,10,16-18]. YcioBHO 3THOIOTHYECKAs PO pas3ITid-
HBIX yPOTIATOT'€HOB MpeIcTaBIeHa B Tadmme 1 [14].
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MEJUIJUHCKNE HOBOCTH I'PY3UN
LSISHNZILM LSFIRNGO6(M) OSLEI6N)

Takum 06pa3oM, MOXKHO 3aKITFOUHTh, YTO OMPEICIISIFOIINM
(bakTopoM BbIOOpa M MPUMEHEHHS aHTHOHOTHKA TIPU YPO-
TCHUTATBHBIX HHPEKIUSIX SBISCTCS €0 aKTHBHOCTH TIPO-
THB JOMUHUPYIOIINX BO30YIUTENCH: BHEOOIbHIYHBIC HH-
¢exun - E. coli; rocriuransibie nHpekunu- E. coli u npy-
rue SHTepOOAKTEPUHU, SJHTEPOKOKKH, S. saprophyticus, B
peanumaiyu + P. Aeruginosa; HErOHOKOKKOBBIH ypETPHT -
aTunuyHele MUKpooprann3Mel (Chlamydia trachomatis,
Ureaplasma urealyticum); 6akTepualibHbIN IPOCTATUT: SH-
TepoOaKTepHu, SHTCPOKOKKH, BO3MOKHO — aTHITHYHbBIC
mukpoopranusmsl Chlamydia trachomatis, Ureaplasma
urealyticum).

HccnenoBanust 4yBCTBUTENbHOCTH Bo30Oyaurenei MMIT
B Poccun mokaseIBaroT, 4TO pacCIpoOCTPAHEHHOCTh ypoO-
MaTOreHHBIX mTaMMoB E. coli, ycTOHYMBBIX K aMITHIIHII-
JIUHY U KOTPUMOKCA301y, sIBIsSETCS BeChbMa BBICOKOH U
cocrasiseT 33,3 u 18,4% cootBercTBeHHO [4]. CoBpeMeH-
HbIe (PTOPXUHOJIOHBI (LUITPOdIOKCAINH U HOp(dIIOKCa-
IIMH) SIBISIIOTCS HanboJiee aKTUBHBIMU IperapataMu B
otHourenuu mrammos E. coli, Beraenennsix npu UMII.
PesuctenTHOCTH K HUM cocTaBiseT 2,6%. Kpome Toro,
UIpohIOKCAIIMH U HOP(PIIOKCAIIUH JJOCTATOUHO P PeK-
THBHBI B OTHOUICHUH NITAMMOB KHIIEYHOW IMal0OYKH,
YCTOWUYUBBIX K “TIPUMUTHUBHBIM XUHOJIOHAM: HAJTUUK-
COBOM U MUNIEMUOBOM KUCIOTaM.

Kak u3BecTHO, HaWITy4IlIie pe3yJIbTaThl JaeT IIeIeHaIpaB-
JICHHOE MMPUMEHEHNE aHTHONOTHKA T.€. aHTHONOTHKA, KO-
TOPBIH aKTHBEH B OTHOIIEHUN KOHKPETHOTO IITAMMA, BBI3-
BagIero 3aboneBanue. OHAKO yCIOBHEM ITPOBEACHUS Ta-
KOH TeparnuH SBIISETCS BBIICICHNE H WICHTH()KAINs BO3-
OynuTenst, ONpeeneHne ero 4yBCTBUTEILHOCTH K aHTHONO-
THKaM. B mpakTrieckoM 37paBooXpaHEHNH 3TO, 3a4aCTYIO,
HEBO3MOXHO. Harmpumep, mpumMeHeHne KaKux-T100 aHTH-
OMOTHKOB OOJBHBIMH C IIEJIBIO0 CAMOJIEUEHNS JEJIaeT He-
BO3MOXKHBIM TTOJTyYEHHE IOCTOBEPHBIX JAHHBIX P Oak-
TeprojornieckoM odcienoBannu. Hekotopsie MUKpOOp-
TaHU3MBI (MUKOTUTa3MBbI, X TAMHIUH, JIETHOHEIUTH ) TpeOy-
10T CTICIHAJIBHBIX YCIIOBHI KYJTETHBHPOBAHUS, UTO JUIS OOIb-
e 9acT JIeYeOHBIX YUPEKICHUHA HEe BCETIa TOCTYITHO.
Jlaxxe Ipu OJJ03PEHNN HA OOBITHYIO KOKKOBYIO HJIH ITa-
JIOYKOBUAHYIO (IIOpY, TIPOBECHNE BBIIICHA3BAHHBIX HC-
cienoBaHui TpeOyeT oT 48 10 72 9acoB, UTO MOXKET MPHU-
BECTH K HEOIPABIaHHOH 3aCP)KKE ICUCHUS U, KaK CIIe/I-
CTBHE, K BOSHUKHOBEHHMIO PA3JIMYHBIX OCI0XHEHUH. Ta-
KIM 00pa3oM, B OOJIBIIMHCTBE CIIy4aeB, aHTHOAKTEPH-
aJbHAs Tepanus HAYMHACTCS C HYMITMPUIECKOTO Ha3Ha-
YEHUS TPEnaparoB, a MO3TOMY MPEXkAe YeM 00CyaUTh
TAaKTUKY aHTHOAKTEPHUaTbHON TepAIINH ITAIINEHTOB C HH-
(exmmeit MOUeBRIBOIANINX ITyTeH, a IMEHHO BBIOOD aH-
THOMOTHKA, Ty Th BBEJICHUS, PEKUM JO3UPOBAHUS, TN -
TEIBHOCTh TEPANNH, IPEICTABISETCS [IEIECO00Pa3ZHBIM
MIPECTaBUTh CPABHUTEIBHYIO (apMaKOJIOTHIECKYTO Xa-
PaKTEPUCTUKY OCHOBHBIX aHTHOMOTHKOB, IPUMEHSIEMBIX
JUTS ICUCHUS 3TUX MH(EKINH.
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Tabnuya 1. 3nauenue MUKpOOP2AHUIMOS 8 IMUOLO2UU YPOLEHUMANbHBIX UHDeKYull
paznuunot nokanuzayuu (no Arxosnesy C.B., [lepessnxo HU.H.)

YporennranbHble HHPEKIHT

Jomunupyomue Bo30yauTeu

BueOonbHNYHBIE HHPEKIINHU: OCTPBIN IIUCTHUT, OCTPHIN U
XPOHMYECKHH MHeNTOHePPHUT, OECCUMITTOMHAS
Oakrepuypus

Escherichia coli

T'ocruranbabIe I/IH(l)eKHI/II/I MOYCBBIBOAAIINX HyTCﬁ

Enterobacteriaceae (E. coli, Proteus spp., Enterobacter
spp., Citrobacter spp., Serratia spp.) Enterococcus
faecalis Staphylococcus saprophyticus

locriutanbHble MHPEKIUU B OTACICHUH PEAHUMAIIUHU U
naTeHcuBHOU Tepanmu (OPUT)

Te xe + Pseudomonas aeruginosa

HeroHoKoKKOBBII1 ypeTpUT

Chlamydia trachomatis

BakrepuanbHblii IPOCTATUT

Onpenenenno: Enterobacteraiaceae
Enterococcus faecalis
Bosmoxno: Chlamydia trachomatis, Ureaplasma
urealyticum

XapaKkTepUCTHUKa OCHOBHBIX TPYIIT aHTHOAKTEPUAIbHBIX
IIPEIapaToB B OTHOIICHUH OCHOBHBIX BO30yIuTelNeH ypo-
TeHUTAIbHBIX HH(EKIHH, IpeICTaBICHHAs HA OCHOBaHUH
TaHHBIX TuTepatypel [ 10-14,16-19].

bema-naxmammvie anmubuomuxiy.: TSHALVLTAHBI TPAPOJ-
HBIE U ITOJyCHHTETHYECKUE, OKA3bIBAIOT OAKTEPHIIMITHOE
neiicTBre, 00yCIIOBICHHOE OJOKHPOBAHUEM OMOCHHTE3a
MYKOTIETITHOB KJIETOYHBIX MeMOpaH OakTepuii.

Henuyunnunsl npupoOoHvle: OSH3WIMEHUIIIUTAH, (PEHOK-
CHUMETWIIICHUIMUTHH. K 3THM IpernapaTtaM 4yBCTBUTEIIb-
HBI TOJIBKO HEKOTOPBIE TPAMIIOJIOKHUTEIBHBIC OaKTepHH,
KHIICYHAs K€ TaJ04Ka U JAPYyrue TpaMOTpULaTeIIbHBIC
MHKPOOPTraHU3MbI ycToW4nBEL. [109TOMY Ha3HAauUeHHE IPH-
POAHBIX MEHULMJTIMHOB P YPOJIOTUIECKHX HHPEKIIUIX
HE00OCHOBAHHO.

He%muuzwunawycmoﬁwewe NeHUuYyu1Iunsbl., OKCAIUIIJINH,
KJIOKCAalTHJUIMH, MCTUITWIIIINH, JUKIIOKCAITUIIJIINH.

OTH npenaparhl TAKXKE aKTHBHBI TOJIBKO B OTHOILICHNUH I'PaM-
TIOJIOXKUTEIIBHBIX OaKTEPHii, TOATOMY MX Ha3HAYCHHE IPH
ypoJormaeckux HHpeKnusax HedPpPeKTHBHO.

AMMHOVZEHML;M]I]ZMHbl.’ amMnuyuiiIut, AMOKCUYUIIUH. Awmu-

HOTICHUIWJUTMHBI XapaKTePH3YIOTCsl HPUPOIHON aKTHBHO-
CTBIO B OTHOIIEHUN HEKOTOPBIX TPaMOTPHUIIATEIbHBIX OaK-
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tepuii — E. coli, Proteus mirabilis, a Takyke SHTEPOKOKKOB.
BonpmmHCTBO MTaMMOB CTaHUIIOKOKKOB YCTOHYNBO. B
MOCJIETHUE TOJIbI B €EBPONIEHCKUX CTpaHax U Poccun otme-
YeH POCT YCTOMYMBOCTH BHEOOTHPHIYHEIX TaMMOB E. coli
K aMHHONICHUIIIIUIAHAM, HocTuratormit 30%, 9To orpaHu-
YMBAET MPUMEHEHNE ATUX MTPENApaTOB PN yPOUH(EKIHN-
ax. OJJHaKO BBICOKHE KOHIIEHTPAIMN STUX aHTHOHMOTHKOB B
Mode, KaK MPaBUIIO, IPEBBIMIAIOT 3HAYCHNST MUHUMAIbHO
romaystronix KorneHTparmit (MITK) u kmiamgecknii a¢-
(hexT pH HEOCTOKHEHHBIX HHPEKITHSIX 00BIYHO JOCTHUTA-
etcs. Ha3HaueHne aMMHONIEHUIIMIITMHOB BO3MOKHO B aM-
OynaTopHBIX yCIOBUSIX. s SMIIMPHYECKOTO JIEIEHNS TOJTb-
KO TIPH JIETKUX HEO CIIOKHEHHBIX MH(EKIMAX (OCTPBIH ITHc-
TUT, OECCIMIITOMHAsI OAKTEPHYpPHs) M TOIHKO B Ka4eCTBE
ANbTEPHATUBHBIX CPEICTB BBUAY HaMU4us Ooiee dpdex-
THUBHBIX aHTHOHOTHKOB. Ha3HaueHwe mpemnapara 0coOeHHO
aKTyaJIbHO y TTOJIPOCTKOB, OEPEMEHHBIX KEHIINH - T.C. y
JIMII, y KOTOPBIX Ha3HAUSHNE TIPENapaToB U3 APYTUX TPYTIII,
HanpuMmep (TOPXUHOIOHOB ITPOTHBOINIOKa3aHo. M3 mepo-
PaNTbHBIX AMHHOTICHUIMIUTIHOB MPEAMOYTHTEICH aMOKCH-
mwutaH. [IpemapaT o6magaeT MHUPOKUM CIIEKTPOM JAei-
CTBHS KaK B OTHOIIECHUHY T'PaMIIOI0KUTEIbHBIX, TaK U Ipa-
MOTPHUIATENBHBIX MHKPOOPTaHU3MOB. AMOKCHIIMILTUH
OBICTPO BCACBIBAETCSI B IMTUIIIEBAPUTEILHOM TPAKTE HE3ABH-
CHIMO OT ITpHeMa IHIIN U COXPAHSIET aKTUBHOCTB KaK B JKe-
JyAKe, TaK U B KHIIIEYHUKE, 001a1aeT BEICOKOH OHOyCcBOsIe-
MOCTBIO, KDOME TOTO, OOJbIIIas 9acTh Mperapara BbIBO-
JUTCS B HEU3MEHEHHOM BHUJIE C MOUOH.
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AMWHOTICHUITUUIMHBI B KOMOWHAIIUU C HHTHOUTOpaMu
[-rmakTamas: aMOKCHIIMIUINH/KIIaBYJIaHAT, aMITUAIAIIIAH/
cynbOakTam. CIieKTp MPUPOIHON AKTUBHOCTH 3TUX aHTHU-
OMOTHKOB CXOJICH C HE3aIIUIICHHBIMA aMUHOTICHUIIHIUTA-
HaMH, B TO XK€ BpeMsi HHTUOUTOPbI J-TaKTamMas 3aluIiaoT
HOCJIEIHUE OT THPOIIU3a 3-IaKTaMa3aMu, KOTOPbIE MPO-
IYIUPYIOTCS CTahUIOKOKKAMH M TPaMOTPUILIATSIbHBIMU
Oaktepusmu. B pesynbrare ypoBeHs pesuctenTHOCTH E. coli
K 3alHUIICHHBIM MICHUIIALTMHAM HEBBICOKHH. OJIHAKO, CTIe-
JIyeT OMYCPKHYTh, YTO B HEKOTOPBIX PETHOHAX OTMEUYACT-
Csl YBEIIMUCHHUE MIPOIICHTA YCTONYMBBIX [IITAMMOB KHUIIICY-
HOM IMaJI0YKH K 3aIUIIICHHBIM AMAHOTICHUITHIUTHHAM, TI0-
9TOMY 3TH MPEMAPAThl YKE HE CUATAFOTCS ONTUMATbHBIMU
CpPEICTBAMH JIJTsl SMITUPUYCCKOMN Teparuu BHEOOTbHUIHBIX
YpOTCHHUTATBHBIX HHPEKIIHIA U MOTYT HA3HAYATHCSI TOJBKO
B Cllyyae JOKYMCHTUPOBAHHOM UyBCTBUTEIBLHOCTH K HUM
BO30yaMTEINICH. 3aIIUIIICHHBIC AaMIUHOTICHUIMIUINHBI, KaK U
JIPYTHE TPYIIIBI TIOTYCUHTETHYCCKHUX MCHUIIMIIHHOB, TUIO0-
X0 MPOHUKAIOT B TKAHB MPEJICTATEIILHOM JKEJIE3bI, TOITOMY
HE JIOJDKHBI HA3HAYATHCS JJIS JICUCHUST OAKTEPHAIBLHOTO
MPOCTATHUTA, IAXKE B CITy4ae UyBCTBUTCILHOCTU K HUM BO3-
OyauTenei in vitro.

Anmucuneznotinvle neHUYULTUHBL: KAPOEHUYULTUH, nUNe-
payunnun, asnoyuniun. TIpOSIBISIOT IPUPOIHYIO aKTHB-
HOCTb IPOTHB OOJIBITMHCTBA yPONATOr€HOB, B TOM YHCIIE
P. aeruginosa. B To ke Bpems npenaparbl pa3pyaTcs
[-1akramasamu, O3TOMY B HACTOSIIIEE BPEMsI yPOBEHbB pe-
3UCTEHTHOCTH T'OCITUTANIBHBIX IITAMMOB TPaMOTPHIIATEb-
HBIX MUKPOOPTaHU3MOB MOXKET OBITh BBICOKHM, YTO OTpa-
HUYMBACT NX MPUMEHEHHUE P TOCTIUTATIBHBIX HHPEKIHIX
MOYEBBIBOSIILINX MyTEH. AHTUCHHETHOMHBIE IEHU LU -
HBI B KOMOWHAIIMK ¢ HHTHOUTOpaMu [3-1aktamas: THKap-
[WIJTHH/KIIaByIaHAT, TATIEPAIIAIUIINH/Ta300aKTaM MO CpaB-
HEHMIO C HE3AIUIIICHHBIMHY ITperiapaTaMu 00Jiee aKTHBHBI
MIPOTHB rOCITUTAIBHEIX TaMMOB Enterobacteriaceae, cTa-
¢unokokkoB, P.aeruginosa. OnHako, B HACTOSIIIEE BPeMs
OTMEYaeTCs POCT yCTOWYMBOCTH P.aeruginosa k TuM aH-
THOMOTHKAM (K THKAPIMIUTHH/KIIABYJIaHATY B OOIBIICH CTe-
TIEHU, YeM K MUIepaIlITHH/Ta300akTamy). [ToaTomy mpu
TOCTIMTAJIBHBIX YPOUH(EKINSIX B yPOIOTHUECKHX OT/IEIIe-
HUSIX OIPaB/IaHO HA3HAYCHNE THKAPIMIUINH/KIIaByIaHaTa,
B TO XK€ BPEMSI B OT/ICJICHNSX PeaHUMalNi ¥ NHTEHCUBHOMN
teparmu (OPUT), Tie 60mbIIoe STHOIOTHYECKOE 3HAUCHHE
nmeer P. aeruginosa, BO3MOXXHO HCIIOB30BaHUE MHIIEPaA-
UJUTHH/Ta300aKkTama.

LedanocrnoprHbl Takke Kak M IEHALMIDINHEL OKA3bIBAIOT
OaKTepUIUIHOE JCHCTBHE, 00YCIOBICHOE OIIOKHMPOBAHIEM
OroCHHTE3a MyKOTIENTH/IOB KIIETOYHBIX MEMOpaH OaKTepHA.

Leganocnopunvt I nokonenus: yeghazonun, yeganexcut,
yegpadpokcun. ITposIBISIFOT XOPOLIYIO aKTUBHOCTB B OTHO-
IICHUH TPaMITOJIOKHUTENBHBIX OaKTepUii, B TO ’Ke BpeMs
crmabo neiictByrot Ha E. coli, B oTHOIIEHIH APYTHX SHTEPO-
OakTepuii MPaKTHYECKH HE aKTHUBHEI. TeOpeTHIECKH mepo-

56

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

payibHBIC TIpenapaThl (1edayiekcuH U nehaapoKCH) MO-
I'yT HA3HAYATHCS IPH OCTPOM LIUCTHTE, HO UX MPHUMCHEHHUE
OrpaHHYCHO BBU/TY HU3KOif aKTHBHOCTH B OTHOIICHHH IPa-
MOTpPHLATEIBHBIX OaKTepHi M HAIWYMs ropaszno Ooiee
a¢dexTuBHBIX aHTHOMOTHKOB. [ledanocnopunsr I moko-
JieHUs: 1eypOKCUM, TIEPYPOKCUM aKCeTWI, nedakiop
MPOSIBIISAIOT MPUPOHYIO AKTUBHOCTh B OTHOIICHUH BHE-
OOMBHUYHBIX BO30OYAUTENICH YPOUH(DEKIHIA: IO CHIEKTPY
AKTUBHOCTH M YPOBHIO PE3UCTCHTHOCTH CXO/IHBI C aMOKCH-
IWJUTAH/KJIaByiaHaroM 3a uckirouenneM E. faecalis. Tlo
AKTUBHOCTH MPOTHB KUIICYHOMN MAJOYKH U YPOBHIO MPH-
00OpETEHHON YCTOWYNBOCTH YCTYNAOT (PTOPXHUHOIOHAM H
nepopaibHbIM nedanocnopunam 11 mokoneHus:, mosToMy
HE PacCMaTPUBAIOTCS KaK CPEACTBA BEIOOPA JUIs JICUCHUSI
YPOHH(pEKIUH.

Leganocnopunet 111 noxonenus: napenmepaivhvie — ye-
Gdomarxcum, yegpmpuaxcon, yegpmaszuoum, yegponepazon;
nepopaivHvle — yegurcum, yegpmudoymen. IIposBASIOT
BBICOKYIO aKTHBHOCTB ITPOTHB I'PaMOTPHIIATEIbHBIX MUK-
POOPraHn3MOB — OCHOBHBIX BO30yAnTEIeH YPOHHDEKIIHHA;
nBa mpenapata (nedTazuauM u nedhornepa3oH) ak THBHBI
TaKke B oTHoueHuu P. aeruginosa. I1pu nceBnoMoHaaHbIX
ypouHpeKuusx redrasuIuM npeaAnoYTuTenbHee nedore-
pa3oHa, TaK Kak JOCTUTAET OoJiee BEICOKMX KOHIICHTPAINI
B Moue. [lapenrepanbubie nedanocrnopunsi 111 moxonenus
JIOJDKHBI MCKJTIOYHMTENIFHO Ha3HAuaThesl B CTallMoHape (B
amMOyJIaTOpHOH MTPaKTHKE HE UMEIOT IIPEUMYIIECTB 10 CPaB-
HEHUIO C TIEpOpPANGHBIMH TIpenapaTaMu), IpudeM 1edo-
TakcuM H e Tprakcod — ronbko He B OPUT, Tak xak He
nelicTBytoT Ha P. aeruginosa. [lepopamsHbie 1Iedanoco-
puas! [11 mokoneHus MOTYT MPUMEHSTHCS B aMOyIIaTOpHOMH
MIPaKTHKE TIPH JICICHUHN Pa3IMIHBIX HEOCIOKHEHHBIX 1 OC-
JIOXKHEHHBIX YPOTEHUTAIbHBIX HHEKINi. B cBs3M ¢ Tem
9TO ypoBeHb ycroiunBocTH E. coli k medukcnmy u medTu-
OyTeHy 1Moka MUHUMANbHBIN (<5%), B HACTOSIIIEE BPEMSI
9T aHTHOMOTHKHU MOTYT PacCMaTPUBATHCS KaK CPEICTBA
BEIOOpa mpu muenonedpute. Lebhukenm u negrtudyren
SBIISTIOTCS IIpenapaTaMy BBIOOpa IPH JISUeHUH NHPEKINI
MOYEBBIBOASAIINX ITyTEH y IETel B CBSI3U C OTPaHMYCHNUEM
HCTIOJTE30BAHUS PTOPXUHOJIOHOB B ATOH BO3PACTHOM IpyTI-
nie. [Ipumenenue nepopanbHBIX HedanocmopuHos I1I1 mo-
KOJIGHHUS] BO3MOXKHO U B CTAI[HOHAPE NTPH HETSKEIOH WH-
(heKIu MOYEBBIBOISIIINX Ty TEH.

Hedanocmopunsr I1I mokonerns (kak u qpyrue medaioc-
TIOPUHBI) ITOXO IPOHHUKAIOT B TKAHb IIPEICTATEIBHOM XKe-
JIe3b1, TI03TOMY He JI0JDKHBI Ha3HAYaThCs IS JICUeHUs OaK-
TEPHAILHOTO IIPOCTATHTA, JAXKE B CIIydae YyBCTBUTEIBHO-
CTH K HUM B030ynuTenei in vitro.

Leghanocnopunser IV nokonenus: yegpenum. CieKTp aKTHB-
HOCTH CXO/JICH C aHTHCHHETHOMHBIMU 11e(haOCTIOPHHAMHE
[T mokoseHus1, OTHAKO K e (heIMYy OTMEYAETCSI MEHBIIIHH
YPOBEHb yCTOWYNBOCTH TOCTIUTAIBHBIX ITAMMOB IPaMOT-
pHUIaTeNBHBIX OaKTepwii. BBUIY Hann9Ius BRICOKOH aKTHB-
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HocTH ipoTuB P. acruginosa, riedenum MoKeT MPUMEHSITh-
Cs1 JIJIS JICYCHHUS TSKEIBIX YPOUH(PEKINH KaK B yPOJIOTH-
YecKHX oTAeneHus X, Tak u B OPUT.

Criefyer 00paTuTh BHUMAHUE HA TO, UTO 1E(aTOCIOPUHBI,
coMlepIKaIie METUIITHOTETPA30IOBY IO TPYIIY, TAKHE KaK
nedonepa3on, mepmeTazon, MoKcanakTam, rnedoreTaH
MOT'YT BBI3bIBATH aHTA0YCOMOI00HbIE PEAKIIUH [TPU COBME-
CTHOM MTPUMECHEHHUH C aJIKOTOJIEM, & TAK)KE MOTYT BbI3bI-
BaTh KPOBOTEUCHHS .

Kap6arieHeMbl TakKe 0Ka3bIBAIOT OAKTEPHUITHIHOE ACHCTBUC
00yCIIOBJICHHOE OJIOKHPOBaHUEM OMOCUHTE3a MYKOTICIITH-
JIOB KJIETOYHBIX MEMOpaH OakTepuii.

Kapbanenemvl: umunenem, meponenem. AKTUBHBI B OTHO-
IICHUH MTPAKTHYIECKHU BCEX BO3OYAUTENEH YPOIOTHUCCKUX
UH(DEKINA, K 3THM TpernapaTaM 0TMeYaeTCss HAMMEHbIIIN
YPOBEHb YCTOMYHUBOCTH TOCMUTAIBHBIX ITAMMOB
Enterobacteriaceae. KapOarieHeMbI ciieyeT Ha3HAYATh MIPU
TSDKEITBIX YPOJOTHUECKUX HHPEKIUSX, B CITydae BbIACIe-
HHS MYJIBTHPE3HCTEHTHBIX TPaMOTPHUIIATENBHBIX BO30Y/IH-
Teseit ypocerncuca. Kak u npyrue B-nakrambl, kapbareHe-
MBI IJTOXO MIPOHUKAOT B TKAHb MPEACTATEIbHOM KEe3bl.

Anmubaxmepuanvusie cpedocmea Opyeux Kiaccos. Amu-
HOTJIMKO3H/Ibl OKA3bIBAIOT BO3/ICHCTBUE HA CUHTE3 OeKa
OakTepuil Ha ypoBHE pOOCOM, OTHAKO B OTIIMYHE OT JIPY-
TMX aHTHOMOTHKOB, HAPYIIAIOINX CHHTE3 OeJIKa, OKa3bIBa-
10T OAKTEPHIINTHOE IEHCTBHE: TCHTAMUIIMH, TOOpPaMHUIIVH,
HETWIMHIINH, aMUKallH, CH30MHULUH. [IpemapaTs mposiB-
JISIFOT BBICOKYIO MTPUPOAHYIO AKTUBHOCTH IIPOTHB IPAMOT-
pHUTaTeThHBIX OaKTepUii, B MCHBIIICH CTETIEHH — CTapHIIO-
KOKKOB U HE IEHCTBYIOT Ha SHTEPOKOKKH. B oOTHOIIEHNH
P. aeruginosa Hanbonee akTHBEH TOOPAMHUITIH, XOTS C yUe-
TOM IPHOOPETEHHON PE3NCTEHTHOCTH MPEATIOYTUTETIbHEE
aMuKaluH. B mocneaHue rojpl 0TMEYAETCs pOCT YCTOWYH-
BOCTH TOCITUTAIBHBIX IITAMMOB SHTEPOOAKTEPUI K aMu-
HOTJINKO3U/IaM (K TEHTAaMHUIIUHY W TOOpaMHUIIHY B O0JIb-
el CTeNeHn, YeM K HeTWIMHIMHY U aMuKanuHy). [Tpu-
MEHEHHE aMHHOTIITMKO3H OB IIPH YPOUH(PEKINAX TUMHUTH-
pyeTcs Takke UX MOTeHINABHON He(hpOTOKCHIHOCTRIO. B
CTaIMOHAPE AMHHOTIIMKO3H 1Bl MOTYT Ha3HAYaThCSI [ JIe-
YeHNs ypOHMH(EKINH, OAHAKO CIIETyeT YUNTHIBATh, UYTO B
HACTOSIIIee BpeMs eCTh Ooiree Oe30TmacHbIe penaparsl (1ie-
tamocrioprast [II-1V moxonenus, propxuHONOHK). HazHa-
YeHHE aMUHOTITUKO3HUIOB B aMOYITaTOPHOI IpaKTHkKe ab-
COJTFOTHO HE JIOITyCTHUMO.

Maxponuodv: HapymIaroT CMHTE3 Oellka Ha ypoBHE prOo-
COM M OKa3bIBAaIOT OAKTEPHOCTATHIECKOE ACHCTBUE: DPUT-
POMUIIMH, POKCUTPOMHIINH, KIAPUTPOMHUIINH, CITUPAMHU-
IIMH, /KO3/[3aMHULINH, TUPUTPOMHUIINH, MUICKaMUIINH, a3UT-
pomutwH. [ pamoTpuIiaTensHbIe O0aKTepuu 00JIa1at0T IPH-
POAHOM YCTOMYMBOCTBIO K MAKpOJIM1aM, IO3TOMY UX Ha-
3HauEHHE MPY HHQEKINAX MOUEBBIBOAAIINX ITyTeH HEI (-
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(bexTuBHO. EMUHCTBEHHOE MMOKA3aHKE /171 HA3HAYCHUS MaK-
POJHIHBIX aHTUOUOTHKOB B YPOJIOTHYCCKON MPAKTHKE —
HETOHOKOKKOBBIN YPETPHUT, B STHOJIOTUU KOTOPOTO JJOMH-
HUPYIOIIICE 3HAUCHUC UMCIOT aTUITHUHBIC MUKPOOPTaHH3-
mbl (B ocHoBHOM Chlamydia trachomatis). [Ipotus atux
MHKPOOPTaHU3MOB KIIMHMYECKU HE AKTUBHBI [3-TTaKTaMbI 1
MHOTHUE IPyTUE aHTHOMOTUKU. MaKpOJIHIBI SIBIISFOTCS ITpe-
napaTaMu BBIOOpA B JICYCHUH XJTAMHUJIN032 Y CYTIIPYIKECKUX
nap, INIAHUPYIOIINX OCPEMEHHOCTh, OCPEMEHHBIX JKCHIIHH,
neteit. [1is1 ieueHust ypeTpuTa u3 MaKpOJIHIOB MPEAIoYTe-
HUEC OTIACTCS a3UTPOMHUIIUHY, XOTS KIMHUYECKast dPPek-
THUBHOCTB ITOKa3aHa U TS IPYTUX MpenaparoB. OJJHAKO JIUIITh
A3UTPOMUITH MOXKET ObITh Ha3BaH CTUHCTBCHHBIM IPECTIa-
paToM, IPUMEHSIONIMMCS KOPOTKHUM KYpCOM IPH Jieue-
HUH TCHUTATIBHON XJIaMUINIHOM nHpekimu. [Ipu neueHnmn
XJITAMHAMAHON HHCKIIMU TCHUTATBHOTO TPAKTa A3UTPOMHU-
I[UH B OJTHOKPATHOM J103¢ TaK ke 3 PeKTUBCH, Kak 7-THEB-
HBIU KypC TOKCHIIMKINHA. Biiaronapst ceouM papmMakoku-
HETUYCCKUM CBOHCTBAM a3UTPOMHUIIMH SIBJISICTCS aHTHOHO-
THUKOM, KOTOPBIA MOXKHO MIPUMEHSTh B Pa30BOil CyTOYHON
J103¢ B TeueHue 3-x gHeit. Ito obecneunBaet 100% xomi-
nacHc. JIMHKO3aMUIbI: TUHKOMMIIMH, KITHHIaMUIUH. JInH-
KO3aMHU/IbI HE JICHCTBYIOT Ha TpaMOTpPHIIATEIIbHBIC OaKTe-
pHH, TO3TOMY HE JIOJKHBI HA3HAYATHCSI IPH YPOTCHUTAITb-
HBIX HH]EKIMSIX.

Tempayuxnunesl HapyIIalOT CUHTE3 OelKa Ha YPOBHE pH-
00COM 1 0Ka3bIBAIOT B OOJIBIIMHCTBE CITy4aeB OaKTeprOC-
TaTHYECKOE JICHCTBUE: JOKCUITUKIHH. JJOKCHUITUKINH 001a-
JIaeT XOpollel MPUPOJHON aKTUBHOCTBIO IPOTUB KHILIEY-
HOM ITaJIOuKH ¥ HEKOTOPBIX SHTepoOaKTepuii U cadbo aeii-
CTBYET Ha CTa(pHUIOKOKKHN; HE AKTHBEH ITPOTUB CHHETHOM-
HOM MaJlouKu 1 YHTEPOKOKKOB. OOnmagaeT Hanbosee BbI-
COKOI, CpeTi BCEX aHTHONOTHKOB, TPUPOTHON aKTHBHOC-
TBIO IPOTHB ATUITNYHBIX MUKPOOPTaHN3MOB. B HacTos-
mee BpeMs 3HaueHHE JOKCUIMKJINHA ITPH yPOTCHUTAIb-
HBIX HHQEKIUAX OTPAHUICHO BBUAY HATUIHS OoJee -
(hexTUBHBIX 1 O€30TTACHBIX AaHTHOMOTHKOB. J|OKCHITNKITHH
MIPUMEHSIETCS TIPH JICAEHUH HETOHOKOKKOBOTO YPETPHUTA,
MIpH KOTOPOM JI0 HACTOSIIIETO BPEMEHH pacCMaTpHUBAECT-
s Kak TpermapaT BEIOopa.

Hegmopuposanuvie Xunonionvl: HAIUOUKCOBAs KUCIOMA,
nunemuouesasn Kucioma. XAHOIOHBI MPOSIBIISIOT UCKITIO-
YUTENbHYIO0 aKTHBHOCTh B OTHOIIIEHUH I'PaMOTPHUIIATEIb-
HBIX MUKPOOPTaHU3MOB H JIO TTOSIBJICHUS (PTOPHPOBAHHBIX
XHMHOJIOHOB PACCMaTPUBANINCH KaK CPEICTBA BEIOOPA TIPH
MHOTHUX HH(EKIMSIX MOYEBBIBOIIINX ITyTel. B HacTosiee
BpEMs MX 3HaUCHUE B MEIUIIMHCKOH IPAaKTHKE OTpaHuye-
HO 1 Ha3HAYCHHUE ITHX MTPENapaToB ONPaBIAHO TOIBKO MPH
JeTKUX WH(PEKIUAX B aMOyIaTOpHON MpakTHKe (OCTPHIT
OUCTHUT, OeccumMnToMHas Oakrepuypus). K HemocTatkam
HE(TOPHPOBAHHBIX XMHOJIOHOB CIIETyeT OTHECTH HEBBICO-
KHe TKaHEBBIE KOHIIEHTPALNH (UTO BasKHO MPH ITHEIOHE(D-
pHUTEe), OTCYTCTBHE aKTUBHOCTH IIPOTHUB CHHETHOWHOI T1a-
JIOYKH ¥ TPAMITOJIOXKUTEIBHBIX OaKTepHil.
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Dmopxunononvt I nokonenus: yunpoproxkcayun, o@iox-
cayun, negrnoxcayun, hopgrokcayun. ITposIBISIOT BBICO-
KyFO IPUPOJIHYI0 aKTUBHOCTH MpoTuB Enterobacteriaceae,
KOATy/a30HETAaTHBHBIX CTA()UIOKOKKOB U YMEPEHHYIO —
npotuB E. faecalis, P. aeruginosa, C. trachomatis, U.
urealyticum. Cpenyt paHHUX TOPXHHOJIOHOB HAHOOJIBIITYFO
AKTHBHOCTB IPOTHB rPaMOTPHUIIATEILHBIX OaKTepHil (BKITFO-
yas P. aeruginosa) mposiBIsieT HUIPOQIOKCAIMH, TPOTHB
ATUIUYHBIX MHKPOOPTAaHU3MOB — O(hIOKCAIH. YPOBEHb
MPHOOPETEHHO PE3UCTEHTHOCTH BHEOOIBHUYHBIX ypOTIa-
TOTCHOB KO BCEM (PTOPXMHOTIOHAM HEBBICOKHI U TIPHMEP-
HO OIMHAKOBBIi, @ TOCTIUTATBHBIX IITAMMOB IPaMOTpPHUIIA-
TEbHBIX OaKTEPHi CYIIECTBEHHO BAPhUPYET B PA3ITHUHBIX
METHUIIIHCKHX YUPESKACHUSIX. DTOPXUHOIOHBI (38 HCKITIO-
YeHHEM HOP(IIOKCAIIHA) XapaKTePH3YIOTCS XOPOIIUM
MPOHUKHOBEHHEM B TKaHHW, NPUUYCM KOHIICHTPAIIUU Tam
MOTYT MPEBBIIIATH CHIBOPOTOUHBIC. DTOPXUHOTIOHBI — OJTHH
W3 HEMHOTUX aHTHOAKTePHUANBHBIX MPEMNapaToB, KOTOPHIC
MPOHUKAOT B TKAHb MIPE/ICTATEBHON JKENE3bl, JOCTHIAsI TAM
KOHIICHTpAIM, peBbIiiaronmx 3HadeHust MIIK st ocHOB-
HBIX BO30yauTenei npocrarura. [1o creneHn npoHUKHOBE-
HUS B TKaHb MPEACTATEIbHOMN XKeye3bl PTOPXUHOTOHBI
[ MOKOJICHUsI MOXKHO PACIIONOKUTH B CICAYIOIIEM MOPSI/I-
Ke: oduIoKcarE=nuIpoQIIoKcanuu>Hopdokcaius. Or-
PpaHHYCHUEM HCTIONIB30BaHNS (HTOPXMHOIOHOB SIBIISCTCS UX
MOBPEXKIAoIIee ACHCTBIE HA PACTYILHIA XPSII, B CBA3H C
YeM 3TH MPerapaThl Hellb3sl Ha3Ha4YaTh OCPEeMEHHBIM JKCH-
HIMHAM | JIeTSIM 10 16 11eT. OTOPXUHOIOHBI MOTYT TPUMeE-
HSTBCS IIPH BCEX TUIMAX yPOHH(EKIHHI, OTHAKO HX IHPOKOE
Ha3HaYCHWE TIPH JIETKUX HHPEKINSIX B aMOyIIaTOPHOH Mpak-
THKE (OCTPHBIH IUCTHT, OeCCUMITOMHAs OaKTEPHyPHST) BPSIIT
JIM PallOHAIBHO, TaK KaK MOYKET CIIOCOOCTBOBATH CEJICK-
MM yCTOIYMBBIX IITAMMOB B nomyisiuuu. [IpumeHenue
HOp(IOKCcaIHa OoJee ONpaBIaHo IPH ITUCTATE, YeM TIPH
nesoHehpuTe, Tak Kak OH XysKe JPYTUX IPernapaToB Mpo-
HHKAET B TKaHH.

®@mopxunononvl Il nokonenus: 1esoroxkcayut, Moxcugp-
JIOKCcayun. DTU TIpenapaThl 00J1aIal0T CXOTHOH C pAHHUMHU
(PTOPXUHOTIOHAMH AKTHBHOCTHIO IMPOTHB IPAMOTPHIIATEIIb-
HBIX OakTepuil M Ooiee BHICOKON aKTHBHOCTHIO NPOTHB
TPaMITOJIOKUATENBHBIX OaKTepHii (M3 YPOTIAaTOTeHOB ATO TIIaB-
HBIM 00pa30M 3HTEPOKOKKH) 1 aTUITHYHBIX MUKPOOPTaHH3-
MOB. MecTo HOBBIX (PTOPXHHOJIOHOB IIPH YPOJIOTHUECKUX
MH(EKIISIX OKOHYATEIBHO HE OnpeeneHo. TeopeTnieckn
OHHU MOTYT IIPUMEHSATHCS TIPH BCEX 3a00IEBAHMUSX, BKIIIO-
Yast OaKTepUaIbHBIN MPOCTATHT U ypeTpuT. OfHAKO, Ha3HA-
YEHUE X, TAKKE, KaK ¥ PAHHUX (TOPXUHOIOHOB IIPH JIeT-
KHX MH(EKIMSAX BPS JIH CIIETYeT ITMPOKO PEKOMEH/I0BATb.
B 10 xe Bpems npuMeHeHHe JeBo(IoKcannHa 1 MOKCH(D-
JIOKCaIMHA IIPH MHETOHEPPHUTE, TOCIUTATBHBIX YPOHH(]EK-
UsAX, OaKTepHaTFHOM MIPOCTATUTE BIIOJIHE 0OOCHOBAHO.

Humpogypanei: numpopypanmoun, @pypazun. ITH mpe-

rapaThl 0071a1a10T IIMPOKHUM CIIEKTPOM JIeHCTBHUS B OTHO-
IIEHWN OOJNBIIMHCTBA ypOMATOTeHOB, MCKI04as P.
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aeruginosa. K mocTonHcTBaM THX IpenapaToB cieayeT
OTHECTH HEBBICOKHI YPOBEHb yCTOHYMBOCTH BHEOOJIbHUY-
HBIX 1TaMMOB E. coli, xopoiyto kiuHnaeckyro s dexTrs-
HOCTb TIPH HETSKEITBIX BHEOOTbHUYHBIX YPOUHDEKIIUAX U
HEBBICOKYIO CTOMMOCTh. K HelocTaTkaM — HU3KHE TKaHe-
BbI€ KOHLICHTPAIIMH, YTO OTPAaHUYMBAET X HCIIOJIB30BaHUE
npu nuenonedppute. Obpamiaercs BHUMaHuE Ha P dex-
TUBHOCTbH KOMOMHAIMH [TPOM3BOAHOTO HUTpOdypaHa-(py-
parmHa ¥ MarHust KapOoHaTa OCHOBHOT'O B COOTHOIIICHUT
1:1. bnaronaps Hanu4Mio Maraus kapOoHaTa npernapar He
paspymaercsi B KUCJIOH Cpe/ie JKey/IKa, 4TO 3HaUUTEIbHO
nobimaet ero BcacbiBanue u3 XKKT u yBenmmuusaer 6uo-
JIOCTYITHOCTB 10 CPABHEHHMIO C )yparuHoOM B TPH pasa. ITo
TIO3BOJISIET CHU3UTH KOHIICHTPAIIMIO BBOIMMOTO B OPraHu3M
npenapara. [Ipenapar npousBoguTcs komnanuei "OnaitH-
¢dapm" oz Toprosoii Mapkoit "®dypamar". B oruume or
HUTpodypaHTonHa, pypamar He nu3Menser pH mouu, 4ro
CBHIETENBCTBYET 00 OTCYTCTBHH €TI0 BIIMSTHUS Ha IPOLECCHI
peabcop6Oumu. B ¢Bsi3u ¢ oTcyTcTBHEM BiHsiHES Ha pH Mouw,
HE CO3/Ial0TCs YCIIOBUS JUIsl POPMHUPOBAHHS PE3UCTEHTHOC-
TH MHUKpOQJIOpHI K rpenapary. dypamar uMeeT UpoKnit
CIEKTP NPOTHBOMUKPOOHOTO JIEHCTBUS, BKIIOYAIOMINI B
ce0st rpaMOTpHIATENTbHBIC ¥ TPaMITOJI0KUTEIbHBIE MHUKPO-
opranu3mbl. OH 2P (HheKTHBEH MO OTHOIICHHIO K TAKUM Hau-
OoJtee 4acThIM BO30YUTEIISIM BOCITAINTENBHBIX ITPOIIECCOB
OpraHoB ypOTeHHTaJbHOU cuctemsbl, kak E. coli, P.
aeruginosa, npejcTaBuTeny poaoB Proteus, Morganella,
Staphylococcus. [loa BnusiHMEM TpenapaTta CHHKaeTCs
BBIJICJICHHE TOKCHHOB MUKPOOPTaHW3MaMH, TIO9TOMY YIIyd-
IIIEHIE OOIIIETO COCTOSHIS OOJIFHOTO TIPOUCXOINT OBICTpEE,
eI1e J10 BEIPaYKEHHOTO MOIABICHHSI MUKPO(DIIOPEL.

Anmubaxkmepuanvhvie npenapamel Opyeux epynn. Xuo-
pamenuxon. AKTUBEH B OTHOIIICHUH BCEX BO30OYIUTEICH
ypouHdexiuii, kpome P. aeruginosa. OqHako mpemapar
BBICOKOTOKCHYEH, MOXKET BBI3BIBATh aIIACTHYECKYIO aHe-
MHIO, YTO OTPAaHUYMBACT €r0 UCI0JIb30BAaHUE B HACTOSIIIEE
BpeMs BBHTY HaJIIIHs OOJBIIOTO KOJIUecTBa Oomee 6e30-
MAaCHBIX cpecTB. [IpuMenenne XiaopamQeHnKoia npu ypo-
MHPEKIUIX BO3MOKHO TOJIBKO B Ka4€CTBE CPeCTBa ITy00-
KOTO pe3epBa.

Ko-mpumoxcason. IlposiBnseT akTHBHOCTh IPOTHB
Enterobacteriaceae u crapuiaokokkoB; P. aeruginosa u
E. faecalis ycroitunBel. B mocieame roasl OTMEdeH pOCT
YCTOWYMBOCTH BHEOOIBHUYHBIX M TOCITUTAIBHBIX IITAMMOB
E. coli m mpyrux sHTEepObaKTEpHii K KO-TpUMOKca3omy. Kpo-
Me TOTO, IperapaT MOXET BBI3BAaTh CEPhE3HbIC, HHOTIA
JKU3HEOTTacHbIE TOOOYHBIC AP PEKTHI. YKa3aHHBIE CBONCTBA
JMMHATHPYIOT IIAPOKOE IPUMEHEHUE KO-TPUMOKCA30J1a IPH
YPOUH(EKINIX, 0COOCHHO B IEIHATPHICCKON MTPAKTHKE,
XOTS Iperapar 10 CUX HOp BXOJUT B TPOTrPaMMBI JICUCHUS
OCTpPOTO ITUCTUTA M BHEOOTBHUYHOTO TIHeoHedpruTa. Hut-
POKcoNIMH. 3HaUEHHUE ITOTO TpenapaTa mpu yporH(eKIm-
X OTPaHHYEHO Y3KHM CIIEKTPOM aHTHMHUKPOOHO! aKTHB-
HOCTH M OTCYTCTBHEM JJOCTOBEPHON MHPOPMAINU 00 eTo
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KIuHU4Yeckol addexkTuBHOCTH. B HacTosiee Bpemst pu-
MEHEHHE HUTPOKCOJIMHA ITPU YPOUH(EKIHSX CIIETyeT IPH-
3HATh HEPAIIMOHAJIBHBIM BBUY HAJTHMYHS OOJIBIIOTO KOJIH-
YecTBa aHTHOMOTHKOB C JI0OKa3aHHOH (P PEeKTUBHOCTEIO. B
KpaiHeM cllydae, ero Ha3HaueHHe BO3MOKHO TOJIBKO NIPH
OCTPOM LIUCTUTE.

@ocpomuyun. XapakTepu3yeTcsi BRICOKOW aKTUBHOCTBIO
npotuB E. coli u npyrux surepodaxrepuii. Xopoio ceost
3apEKOMEH/I0BAJI B KIIMHUYECKOH MTPAKTUKE NIPH JICYCHUN
OCTpOTO IIMCTUTA BBU/TY BHICOKOH HAJIGKHOCTH H y100CTBa
ne4enust (3 r OIHOKPaTHO BHYTPB).

Banxomuyun, nunesonud, pudpamnuyun, ysuduesas Kuc-
Jloma. DTH aHTUOUOTHKH TIPOSIBIISTIOT UCKITFOYUTEIBHYO aK-
TUBHOCTbH TOJILKO IIPOTHB IPAMIIOIOKHUTEIBHBIX OAKTCPHIA,
MO3TOMY UX IPUMCHCHHE MPU YPOUH(EKIIHSIX OrpaHIye-
HO TOJIbKO JIOKYyMEHTHUPOBAHHBIMHE CIy4YasiMH HHPCKIUH,
BBI3BAHHBIX YCTOHYMBBIME MUKPOOPTAaHU3MAMU, IPEIKIIC
BCET0 OKCAIM/UTMHPE3UCTCHTHBIMHU CTA(UIOKOKKAMHE HITH
AMIUIWUTHHPE3UCTCHTHRIMU SHTepOKOKKamu. Hauboree
U3yUYCHHBIM IPEIapaToM SIBIISICTCS BAHKOMHIIUH, OJTHAKO
npernapat 00J1a1aeT MOTCHIMATLHON HEPPOTOKCHIHOCTHIO,
B CBSI3H C YeM MPO(PHIAKTHUCCKUE MEPOTIPUSITHS SIBIISOT-
cs1 00s13aTeIbHBIMU (KOPPEKIIUS THIIOBOJICMHH U CEPJICU-
HOW HEJIOCTAaTOYHOCTH, KOHTPOJIb TUYPE3a U CHIBOPOTOU-
HOT'0 KPEaTHHHHA, PACUCT JJO3UPOBAHHUS C YUCTOM KIIUPCH-
ca kpearnHuHa). KOHTpOupyeMbIX UCCIIeIOBaHUH prudam-
nuIKrHA U Qy3uanHa TpU HHOEKIHSIX, BBI3BAHHBIX METH-
UIUTHHPE3UCTEHTHBIME CTAQUITOKOKKAMH HET, OIHAKO KITH-
HUYECKHUH OTBIT [ 14] cBUIETENHCTBYET 00 MX TOCTATOUHON
HaJe)KHOCTH, TIpaB/a, HeoOxonnma o0s3aTebHas KOMOH-
HaIMs ¢ UpodIIokcaHoM. [lepcrnekTHBHBIM Mpernapa-
TOM SIBIISICTCSI JIMHE30ITH 1, BBIITY CKAIOIIMIACS B IIEPOPaIIb-
HOM JIeKapCTBEHHOH (opme, UTo AeaeT JedeHne Ooiee
YIOOHBIM.

Hannsie [14] o hapmakoguHaMuKe U (hapMaKOKHHETHKE
aHTHOAKTepUAIBHBIX MIPENapaToB MO3BOJISAIOT ONpe/e-
JUTH UX MECTO B JICUCHUH YPOJOTHIECKHX MH(PEKIUAX
(Tabnnma 2).

Takum oOpa3oMm, Ha OCHOBAaHWH (papMaKOTMHAMUKHU U
(apMaKOKHHETHKH aHTHOAKTEPUAIBHBIX CPEACTB, MPH
Pas3INYHBIX YPOIOTHYECKUX HHPEKIUAX PEKOMEHIYETCS
MIPUMEHEHHE HIKECIIETYIOIIIX aHTHOAKTepHaIbHBIX TIpe-
apaToB.

Lucmum, 6eccumnmommuasn bakmepuypus: HATpoypaH;
(hochoMuIiH TpoMeTaMoI; KO-TPUMOKCA301; HEPTOpH-
POBaHHBIC XUHOJIOHBI (HAIMIMKCOBAS KUCIIOTA, TTUTICMHTH-
eBas KUcIoTa); pTopxXuHOIOHHI [-II mokonenus (JIeBogok-
caIfyH, JIoMe]IoKCcCanH, MOKCH(IIOKCAITNH, HOp(IIOKCca-
1H, 0(pIIOKCAIINH, TUTIPOQIIOKCAINH ); TIEPOpaNbHBIC I1e-
tanocmopuns! 111 mokonenus (iepuxcnM, ePTUOYTECH).

© GMN

Buebonvruuneiii nuenonegppum (ocmpwiti unu obocmpe-
HUe XPOHUYeCcK020): -nepopaibHbie 1e(daroCOpUHb
111 moxonenus (nedurcum, neptudyTeH); GropXuHOIO-
HbI [-1] mokoneHus (kpoMe HOP(IIOKCAIMHA ); AMOKCHUITHII-
JIMH/KJIaBYJIaHAT; IepopajbHbIe Hedanocrnopunsr [1 moko-
neHus (ePypOKCUM aKCETHII, e(aKiiop).

Tocnumanvhvie un@exyuu mMouesblo0AWUX nymell (6He
OPUT): TuxapuuiuInH/KiaByiaaHaT; nedaiocnopuHbl
111 mokoneHus — mapeHTepaibHbIC U IepopasbHbIC (T1edo-
TaKCUM, HeTPHAKCOH, HepHKCHM, ieGTndyTeH); Gprop-
xuHONOHBI [-11 mokoneHus (JieBoQiokcanuH, 1oMedIoK-
calyH, MOKcu(IIOKcalnH, HOp(IOKCaH, 0IIOKCALIUH,
nUnpogIIoKcanuH); HUTpodypaHsl.

Tocnumanvuvle ungexyuu mMouesvigoosWUXx nymet 6
OPHT: aHTHTICEBJIOMOHA/THBIE ITUTIEPALIMIIINH/Ta300aKTaM;
uedanocrnopunsl [II-1V nmokonenus (e razuanm, mede-
nuM); KapOaneHeMbl (MMHUIIEHEM, MEpPOIICHEM); aMHKa-
LMH; TUIPOIIOKCANH, MOKCH(IIOKCAIINH.

Baxmepuanvuwiii npocmamum: propxunosnonsl I-11 moko-
neHus (UnpoQIIoKcaIuH, 0GIOKCaIIH, TOME(IOKCAIHH,
MOKCH(DIIOKCAIIVH); KO-TPUMOKCA30JI.

Hezonoxokkoswitl ypempum: JOKCULUKINH; MaKPOIUIbI
(a3UTPOMUIIMH, KIAPUTPOMHIINH U JPYTHE).

Ocobvie knuHuveckue cumyayuy (MyTbTHPE3UCTCHTHBIC
IPaMIIOJIOKUTEIbHBIE BO30OYIUTEIH ): METHIMIUTHHPE3HC-
TEHTHBI S. saprophyticus — BaHKOMULINH, JTHHE30JH],
pudamnunyH, Gy3uauesas kuciota; E. faecalis, ycToii-
YHBBIN K aMITUIWIIAHY — BAHKOMHLIUH, JIMHE30JIM, BO3-
MOKHO — MOKCHU(IIOKCAITIH.

[Ipencrasmsiercs mexecooOpa3HbIM Oojee TOaPOOHO Oc-
TAHOBUTHCS HA TAKTUKE aHTHOMOTUKOTEPAIINU U PEKUME
JIO3MPOBAHHUS TIPU HAUOOJIee PACHPOCTPAHEHHBIX YPOHH-
(hexmmsax (OCTPOM ITUCTUTE M OCTPOM MTHITOHEPPHUTE).

Buibop anmubuomuxos B momaBusAIoNeM OOJBITHHCTBE
CJTyJaeB MPOBOANUTCS SMIIMPHUIECKN HA OCHOBE JAHHBIX O
npeobagamuX BO3OyAUTENIX (TPEUMYIIeCTBEHHO
E. coli), nX pe3nCTEeHTHOCTH B PETHOHE U TSHKECTH COCTOS-
HUS TAIMEHTA, a TAKKe C yIeTOM 0COOCHHOCTeH aHTHOaK-
TEPHAILHOTO CHEKTPA MIPENaparoB, NX GapMaKOKHHETHKI
n 6e3omacHocTH. [Ipr BEIOOpE aHTHOMOTHKOB JIJIS ICUCHUS
HUMII BaxkHO cOM3MEPATH BO3MOKHBIN PUCK PA3BUTHUS
HEKEIIaTeNbHBIX PEAKIINH U TSKECTh COCTOSHHSA MAIlEHTA.
Tak xak HUMII ckyoHHBI K CAMOU3JIEYEHHIO, IPUMEHE-
HHE TPEnaparoB, KOTOPBIE MOTYT BBI3BIBATH TSKEIIBIC HE-
JKEJIaTeIbHBIC PEaKINH, HENb3sI CUNTATh OMPABIAHHBIM.
Hanpumep, Henb3s NCTIOIB30BaTh AaMHUHOTIIMKO3H/IBI Y T1a-
IIUEHTOB C HETSDKEIIBIM KIIMHH4YecKuM TeuenrneM HUMII B
CHITY HE(DPOTOKCHYHOCTH 3TUX MIPENapaTOB.
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Tabnuya 2. Mecmo paznuyHelx anmubaxmepuaibHblX npenapanmos
npu yponozuueckux ungexyusx (no Arxoenes C.B., /lepessanxo U.H.)

YporenurajibHble HHPEKIUH

AnTHOaKTEpHATLHEIE o.1uc- MueJo- rocnuTaJbHbl | HHpexkuu | bakrepuanb-
fipenaparet THT, HedpuT e uHpexkuun | u MBII B HBIH HETOHOROKKOBLL
bb (amOynar.) MBII OPUT MPOCTATHT " yperpur
AMUHOTICHU IUJUTUHBI +/-
AMOKCHIIMIUTMH/KIIaByIaHaT | +/- +/-
TukapuMIIMH/KIIaByIaHaT +
[Munepanuinun/Tazobakram +
Hedanekcun, uedaapoxcun | +/-
Hedypokcum akcernn +/- +/-
HedoTakcum, nedrpuakcon +
HedTazuanm +
Hedukcum, uedrudyren + + +
Hedenum +/- +
Nmunenem, MeporieHeM +/- +
TenTamung +/-
Tobpamuimx +/-
AMUKaIUH, HETHIMHIHH +
Makponusi +
JIOKCHIIVKIIHH +/- +
XopampeHukon +/- +/-
®dochomunmHa TpOMETAMOI +
Ko-tpumoxkcazon +/- +/- +/-
HedropuposanHsie N
XUHOJIOHBI
Hunpodmokcanua +/- + +/- + +
Odokcanvx + + + + +
Jlomedokcanux + + + +
Hopdokcarma + +/-
JleBodutokcaruH + + + + +
Mokcudiokcannx + + + + + +/-
Hurpodypanst +
Hurpokconun +/-

npumeyanue: b5 — 6eccumnmomnan 6axmepuypus, MBII — mouesvigooawux nymeii;
“+” — npenapam pexomenoyemcs Kax cpedcmaeo 8vlbopa,
"+/-"" — npenapam modicem NPUMEHAMbCA 8 Kavecmee anbmepHamueHo20 cpeoCcmaa.
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Tabnuya 3. Pexcumvl anmubaxmepuaibHOu mepanui HeOCI0HCHEHHBIX UHDEKYULl MOUeBbl8OOSUX Nymell

LUCTHT Yy JKESHIIMH

Tunnunsie OcodenHOCTH Pexomenayemast sMnupuyeckas
3a6oeBanne 1
B030yauTeIH NalHEeHTOB Tepanus
[epopainbHo B TeueHue 3
OcTpelit E coli JTHEH: QTOPXUHOIOH (HOP(IIOKCAIIHH,
HEOCI0KHEHHBIA ) . Her ookcary, nedIIoKcanuH,
S.saprophyticus

IUIPO(IOKCAINH H [Ip. ), aMOKCHIIMIITHH/
K1aBynaHat, GocOMHIIMH TPOMETAMOI

Huater CoxpaHenue
CHMIITOMOB >7 HHEH

Penunus UMII
omoxanuH, edIrokcanyy,
Hcnone3oBanue
UIPO(IOKCAIIH), AMOKCHITAIITHH/
mradparm

Bospact>65 ner

[lepopanbHo B TeueHue 7 JHEM:
(bTOpxMHOIOH (HOP(hIOKCAIUH,

K1aByaHaT, POCOMHUITMH TPOMETAMOTT

IlepopanbHo B TeueHue 7 aHeil:

TIepOpaNbHBIN 11e(haToCIOpHH
]3<:peMeHHOCTL2 pop ueh PHH,
aMOKCHLIWUINH, HUTPO(ypaHTOUH, KO-
TPUMOKCA30J1
Jlerkoe wnn
Octpsrit E coli. pesxe CpeIHETSDKEN0e TeUeHNE [epopaineHo B Teuenue 10-14 mreit:
HEOCJIO)KHEHHBIH ’ 1 ’ Ee 0e3 BBIpaKCHHBIX ¢dTOopxMHOMOH (HOP(hIOKCAINH,
MTHETOHEPUT Y pyT CHMITTOMOB IUIPOQIIOKCANH, O(IOKCAINH,
9HTEPOOAKTEPUHN
KEHILUH WHTOKCHUKAIINH, niepiokcanuH)

aMOYJIaTOPHBIC MAIIMEHTHI

Tsoxenmoe TeueHune,

[TapeHTepanbHO 10 HCUE3HOBEHHS
muxopanaku: nedanocmopus 11-1V,
napeHTepaIbHblii propxuHOTOH" MM

HEOOXOTUMOCTh
AMITUIWUTHH + TCHTAMHUITIH, 3aTeM
TOCTIMTAIU3AIUU .
nepopaibHO B TeueHuel4 aHei —
(TOPXMHOIOH
[TapeHTepanbHO 10 HCUE3HOBEHHUS
nuxopanku: uedanocnopus 11111
BepemeHHOCTb — paiku: ek P ’
aAMITUIWUTUH + TCHTAMHUITUH, a3TPEOHaM,
pEeKOMeH 1yeTCst N
3aTeM MepopaibHO B TeueHne 14 mHei —
TOCTIMTAITA3AIUS

aMOKCHITIIUINH, 11e(paIOCTIOpHH WIH KO-
TPUMOKCa30IT

' Anmubuomuxu Hasnauames 00 MUKPOOUOIOULECKOU UOSHMUPUKAYUL 8030YOUMENsL, B03MONCHA KOPPEKYUSL
anmubuomukomepanuu nocie udenmugurayuu 6030youmens. *QmopxuHoLoHbl Helb3s HasHavams. Ko-mpumokcason
Heav3s Haznauamo 6 I mpumecmpe. I eHmamuyun MONCHO UCTONBL308ANb C OCHIOPOICHOCTBIO — 6O3MOICHO
nopaoicenue VIII napor uepennvix nepeos (n.vestibulocochlearis) nnooa. *lpunumaemcs oonoxpammo.
‘Iunpogroxcayun, neproxcayun, ogrokcayyun

Buibop anmubuomurxoe ons nevenus HUMII y 6epemen-
Holx. Be1OOp aHTHOMOTHKOB Y GEpEMEHHBIX 3aBUCHT HE
TOJIBKO OT aKTUBHOCTH MPENapaToB, HO M OT MX Oe3omac-
HOCTH. DTUM TPeOOBaHUSIM COOTBETCTBYIOT aMHHOIIE-
HULWIITUHBL, GOCcHOMUIITH TPOMETaMOJI | 11e(aocIo-
PHUHBI, KOTOPBIE MOTYT C BBICOKOIl CTEMEHbI0 Ge3omac-
HOCTH Ha3HAYAThCS B TCUCHUE BCETO CPOKa OepeMeHHO-
ctu. [Ipu OTCYTCTBUY aJbTEPHATUBBI Y OEPEMEHHBIX BO3-
MOXXHO Ha3HAUYCHHE KO-TPUMOKca30ia U HUTpodypaH-
TOWHA.

© GMN

Ilymu esedenus anmudbuomuxos. llpu HUMII npennouru-
TEJTBHBIM SIBJISICTCS IEPOpPaJIbHBIHN Iy Th BBeIeHHs1. HeoOxou-
MO YUYHTHIBaTh ()apMaKOKHHETUKY aHTHONOTHKA U HICITOIB30-
BaTh IperapaThl, MO3BOJISIIOLINE 00ECIIEUHTh BEICOKHE (BBIILIE
MIIK B030yHTEIsT) KOHIIEHTPAIMK B MOUE ITPH rpueme 1-2
pa3a B CyTKH. AHTUOHMOTHKY C JUTUTEIIBHBIM ITEPHOJIOM NTOJTY-
BBIBEJICHHS MOTYT Ha3HaYaThes 1-2 pa3a B CyTKHU, TEM CaMbIM
NOBBIIIAs KoMILIaeHe. [TapenTepansHoe BBeieHNe aHTHOHO-
THUKOB UCTIONB3YEeTCs TIPH TSHKETIOM TE€UEHUH OCTPOTO IHUEJIOo-
He(puTa, HEBO3MOXKHOCTH TIPHEMa TIPENapaToB BHYTPb.
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Tabnuya 4. J[o3v1 anmubaxmepuaibHuIX npenapamos O JedeHus: UHEDEKYUti MOYeble00SUUX NYMeEl Y 63DOCbIX

Hosza
AHTHOHOTHK TepanesTHYeCKasd npoguiaaKkTHYecKast,
BHYTPb napeHTepaIbHO 1 pas s aen puyTpE

AMOKCHITUIUINH 0,25-0,5 r 3 pasa B ieHb - -
AMIHIUIIINH 0,25-0,5 r 4 pa3a B ieHb 0,5-1,0 r 4 pa3za B 1eHb -
I‘::;S;iﬁﬁgiﬂnm 0,375-0,625 r 3 pa3a B JieHb 1,2 r 3 pa3a B ieHb -
?yﬁ:g:f;gim/ - 1,5-3,0 r 4 pa3a B AeHb -
Hedanexkcuu 0,5 r 4pa3a BueHb - 0,125
Hedaxmop 0,25-0,5 r 3 pa3a B ieHb - 0,250
Hedypokcum HaTpus - 0,75-1,5 r 3 pa3a B neHb -
Hedypokcnm akceTn 0,25-0,5 r 2 pa3a B 1eHb - -
Heduxcrm 0,2-0,4 T 1-2 pa3a B neHb - -
Hedtubyren 0,4t 1 pa3 B neHp - -
Hedomepaszon - 2 r B 2-3 pasa B I€Hb -
HedTpuakcon - 1-2 r 1 pa3 B geHp -
Hedermm - 1-2 r 2 pa3a B 1eHb -
T'erramuna - 3-5 MI/KT B feHb 3a | BBeneHue -
Tobpamurma - 5 MI/KT B ZieHb 3a | BBeneHue -
Nmunenem - 0,5 r 3-4 pa3a B 1eHb -
Meponenem - 0,5 r 3-4 pa3a B 1eHb -
Hopdokcarx 0,4 r 2 pa3a B jieHb - 0,2r
OdokcarvH 0,2-0,4 r 2 pa3a B 1eHb 0,2-0,4 r 2 pa3za B JeHb o1r
[Mednokcarmx 0,4 r 2 pa3a B JieHb 0,4 r 2 pa3a B ieHb 02r
Hunpodmokcanmu 0,25-0,5 r 2 pa3a B ieHb 0,2-0,4 r 2 pa3a B JeHb o1r
Ko-tpumoxkcazon 0,96 T 2 pa3a B neHb 0,96 T 2-3 paza B 1eHb 0,24t
HutpodypanTonn 0,1 r 4 paza B neHp - 0,05t
i%‘;iifﬁgﬁH 3,0 r omHOKpaTHO - -

Jnumenvrocmo mepanuu npu Haubonee pacnpocmpaHeH-
Hoix un@exyusix. Octpeiid etut (OLL). OcHOBHO# KpuTe-
puii BEIOOpA NPOJOIKUTEIIEHOCTH aHTHOMOTHKOTEPAITNT
HaJIMYMe WM OTCYTCTBUE (PAKTOPOB pHUCKA PA3BUTHUS PELIU-
nuBa. [Ipu orcyTcTBHM (akTOpOB pUCKa - 3-5-JIHEBHBIN
Kypc B 3aBUCUMOCTH OT IIpernapaTa, a Ipyu UX BBISIBICHUU
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PpalMOHAIBHO UCIIOIb30BaTh /-THEBHBINA Kypc Teparui. [Ipo-
THUBOIIOKA3aHUs K IIPOBEICHUIO TEPAIIMU OCTPOIO LIUCTUTA
KOPOTKHUMH (3-5 HE ) KypcamH SIBIISIFOTCSI: OePEMEHHOCTb;
Bo3pacT > 65 net; UMII y My»4uH; AIUTEIBHOCTb COXpaHe-
HUSI CHMIITOMOB >7 JHEH; penuinB HH(EKIMN; NCTIONb30-
BaHue Jquadparm ¥ CepMUIINIOB; CaXapHbIid uader.
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[IpoBenenme KOPOTKUX KypcoB (3-5 aHei) aHTHONOTHKO-
tepanuu y nanueHToB ¢ Ol noctaTouno a3 dextusuo. C
YUIMHEHHEM Kypca aHTHOMOTUKOTEPAIIHH CYIIIECTBEHHO

B Tabnmax 3,4,5 npuBOSTCS TaHHBIE O PSKMMax aHTHOAK-
TEpUAIILHON Teparny, peKOMEH/IyeMBIX J103aX, OIINOKax
aHTHOaKTepuaIbLHON Tepanuu [4].

€c 3(1)(1)CKTI/IBHOCTI) HC IIOBBIIACTCS, HO MOXKCT ITOBBICUTb-

Csl PUCK pa3BUTHUS HEXKeENATeNbHBIX peakluil. B Teuenne
NEepBBIX 2-3 AHEH Tepanuu MOKET He OTMeUaThCs Kyu-
pOBaHMsI CUMIITOMOB. B cBsi31 € 5THM HEOOX0TMMO 0OBsIC-
HSTh NMAIIUEHTaM 0COOEHHOCTH T€YEHMSI OCTPOTO [IUCTH-
ta. Jleuenune ofHOM 10301 IpenapaTta MeHee P PHEKTHUB-
HO, YeM KOPOTKUM KYpPCOM, ¥ MOKET Ha3HA4aThCs Malu-

[Tpu Tspxenom teuennu O, HaTMYMK BBIPQKEHHBIX CUMIT-
TOMOB HHTOKCHKAIIMU HEOOXOIMMO BHYTPHBEHHOE BBE/IC-
HHE aHTHOMOTHKOB JI0 NCUE3HOBEHHS JIMXOPAAKH. 3aTeM
BO3MOJKEH IIePeX0/1 Ha MepopaIbHbII NpUeM aHTHONOTH-
ka B TeueHue 10-14 nueit. [Ipu pa3BuTHM peruinBoB Npu-
MEHSIOT TPOPHIAKTHYECKOE JIeUCHHE B TeUeHHe 6-12 Mec.

eHTam 6e3 (akTopoB prcka. B aToM ciryuae HEOOXO MO

HCIIOJIL30BAaTh AHTHOUOTHUKH C JOCTAaTOYHO AJIUTCIBbHBIM
MEprUOa0M MOJTYBBIBECACHU A, HAITPUMCD (l)TOpXI/IHOJ'IOHbI.

Ocmpuuii nuenonegpum (OI1). J1oOUTBCS dpaTuKaIiy BO3-
OyIuUTeNs MPH MOPAKCHUU MAPCHXUMBI TIOUEK CIOXKHEE,
YEeM MPH MOBEPXHOCTHOM IMOPAKECHUH CITU3UCTOI 000104~

Toxazanus k cocnumanuzayuu. Ianments! ¢ Ol u ner-
KUM/CPEHETSKEIIBIM KITHHInYeCKuM TeueHueM OI1 00bru-
HO JIcYaTcsi B aMOyJIaTOPHBIX YCIIOBUSIX U HE TPEOYOT roc-
nutanu3anuu. [pu tsoxenom redenun Oll, Hanumuum Beipa-
JKEHHBIX CHMIITOMOB HHTOKCHKAITUH HEOOX0IMMa TOCITH-
TaJau3als MalyueHTa.

ku. [Toaromy npu OI1 anTnOMOTHKYM Ha3HAYaroTCs OoJiee

JqnurensHo, yeM npu OLL. Ilpu nerkoM u cpegHeTsKenIoM
TedeHnn OI1 Ge3 BBIpaXKEHHBIX CUMIITOMOB MHTOKCHUKAIUN
AQHTHOMOTHKY Ha3HAYAIOTCS IIepopajibHO B TeueHue 10-14
nueit. [pu HeadpexktrBHOCTH 14-1HEBHOTO Kypca UCTIOINb-
3yI0T O0JIee JTMTENbHOE Ha3HAYeHHE aHTUOMOTHKOB - B Te-

yeHue 4-6 Hepenb (Tabnuna 3).

IIpogunaxmuueckoe ucnonvbzoganue aHmudUOMUKOS
npu peyuousupyrowux HUMII. Tlanuentam ¢ 4acto pe-
muansupytomumu HUMIIT (6onee 2-x obocTpenwmii B Te-
yeHue 6 Mecsies win 6osee 3-X 000CTPEHNH B TeUCHUE
rojia) He0OXOAMMO ITPOBOAUTH TPOPUIAKTHUECKYIO Te-
panuro.

Tabnuya 5. Tunuunvie owudKY npu b1O0pe AHMUOUOMUKOSE
07151 Jle4eHUst HeOCIONCHEHHBIX UHQDEKYUTI MOUEeBbIBOOSIUUX nymell

Ha3nayenue

KommenTapmii

Br10op npenapara

Hedanocrnopunsl I nokonenus

HenocraTouHo BEICOKAst aKTUBHOCTD
MPOTHB OCHOBHBIX Bo30Oynuteneir HUMIT

Puck Pa3BUTUSA TSKCIIBIX HEXKEIATCIbHBIX peakunﬁ (CI/IH)IPOMLI CTHuBeHCa—

CynbdaHunaMuabl N
JxoHcoHa, Jlaitenna, aHaQUITaKTHYECKHE PEAKIIUHN)
AMIHAIUIITAH .
JlocTaTOuHO BEICOKHH YPOBEHBb PE3UCTEHTHOCTH YPONATOI€HOB
AMOKCHIIMIIJINH

Ipumenenne GTOPXUHOIOHOB Y
OepeMeHHBIX

IIporuBomokaszansl (PUCK MOPaKeHUsT COSNHHUTENbHON TKaHH Yy TUIO/1A)

IIyTh BBeaeHus mpenapara

I'eHTaMHUIIMH BHYTPUMBILIEYHO MIPU
OIl unwm HetskenoMm teuenuu OI1

IIpu OL unu HetskenoM treuenun HUMII noctaTouHo Ha3HAYEHUS
MepopalbHBIX AaHTUOMOTUKOB, HAaIpUMep (PTOPXUHOIOHOB

ITapenTtepanbpHOE BBENCHHE
aHTUOMOTHKOB B aMOyIaTOPHBIX
YCITOBHAX

CoBpeMeHHBI€ NTepopalbHble aHTHONOTHKH, HAapUMep GTOPXUHOIOHEI, HE
ycTymnaoT 1o 3G peKTHBHOCTH MapeHTepalbHEIM IpenapaTam

JAAuTe bHOCTH Tepanuu

JUtnTenbHbIe KypChl aHTHON OTHKOB
npu OI]

ITpu orcyrcTBHH GaKTOPOB PHCKA TOCTATOYHO 3-THEBHBIX,a IPH UX HAIHYUH
— 7-AHEBHBIX KypCOB Tepaluu. Y BeIU4YeHHE NPOJ0JIKUTEIbHOCTH Tepaluu
CYIIECTBEHHO HE BIUsET Ha AP (HEKTUBHOCTD JICUCHHUS, HO YBEIUYUBACT PUCK
HEeXeJIaTeIbHBIX peaKui

IpuMeHeHEe aHTUOUOTHUKOB IS
neuenus Ol B Teuenue 1-3 mueit
MpU HaJIU4YuU (PaKTOPOB pUCKA

[Tpu HanMuuym GHaKkTOPOB pPHCKA JEUCHHE
JIOJKHO MPOBOANTHCS MUHUMYM 7 THEH

© GMN
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J111s1 5TOTO MCIOIB3YIOT TPOIOIKUTENBHBIN PO HIAKTH-
YECKUH MPUEM HU3KUX 103 PTOPXHUHOJIOHOB, HUTPO(ypaH-
TOWHA, KO-TPUMOKCa30JIa HJIH y TTOJJPOCTKOB, OEPEMEHHBIX
U KOPMSAIIUX OPalbHOro 1edanocnopyuHa, HanpuMep Le-
¢anexcuna. Y nanuenTos ¢ peruansamu HUMII, cBsizan-
HBIMU C TIOJIOBBIMH aKTaMH, PEKOMEH TyeTCs OTHOKPATHBIN
IIPUEM IIpenapara 1nocie 1noyosBoro akra. IIpu takom pe-
YKMMe NPO(HUITAKTUKY CHUIKAIOTCSI 1034 IperiapaTa 1 4uc-
JI0 HEeXEJIATeNIbHBIX PEAKIINH, PUCK CENEeKIIMU PE3UCTEHT-
HbIX 1WITaMMOB. IIpu penkux penuausax HUMII u orcyT-
CTBHH BO3MOXKHOCTH 00paTnThCs 32 BpaueOHOI ITOMOIIIBI0
MOYKHO PEKOMEH0BaTh CaMOCTOSITEIbHBIN MIPUEM aHTH-
6uotuka npu nosisiaennu cumnromo HUMII. [Tpu srom
JUTSL TTIOATBEPIKICHUSI SIIMMHUHAIINH BO30Y/TUTEIS, JKellaTesb-
HO 0aKTEpUOJIOTHYECKOe UCCIIEeN0BaHUe MOYH uepes 1-2
HEJl. TIOCJIe pUeEMa Tpenapara.

YV KEHIIMH B TOCTMCHOIAY3aJIbHBIH MIEPHOJ] aHTUOMOTHUKU
UTPAIOT MECHBIIIYIO POJIb, YeM Y MOJIOBIX. [IepuypeTpais-
HOC ¥ WMHTPABarMHAJIbHOC MPUMCHCHHE TOPMOHAIBHBIX
KpPEMOB, cojiepkaiiux sctporessl (0,5 Mr/r), Ha HOYb B TE-
YyeHHE 2 HEJIENb C MOCISAYIONINM IPUMCHCHHEM 2 pasa B
HEJICITIO B TCUCHUC HECKOJIBKUX MECSIICB, 3HAYMTCITLHO CHU-
kaeT yactoty oboctperuit UMIT u momkHO OBITH peko-
MEHJIOBAHO JI0 HavyaJia Mpo(HUIaKTHUECKOTO MPUMCHEHUS
AHTUOAKTEPUATBHBIX MIPETIAPATOB.

B rabnuue 4 npuBoasTCS CBEACHUS 00 MCIOIb3YyEMBIX
J103aX aHTHOAKTEPHAIBHBIX TPETIAPaTOB.

[Ipu mpoBenennn antTuOakTepuanbHon Tepammn UMIT
BpaYM HEPEIKO AOIMYCKAIOT OIMTMOKH IPH BEIOOpE TIpe-
rapara, Iy TH ¥ KpaTHOCTH €T0 BBEJCHHUS, INTUTEIbHOCTH
Tepanuu (Tabnuima 5). B onpenenernoi mepe n30exaTh
TaKUX OIMIMOOK ITO3BOJIAIOT CTAHAAPTU3AINS JICUCHNUS, HC-
10JI30BaHNE AITOPUTMOB INATHOCTUKH U TEPATTHN.

Taxum 00pa3oM, IPH YPOIOTHIECKUX HHPEKITHIX MOKET
OBITB MCTIOTH30BaH OOJTBIIION apcCeHaTl aHTHOAKTEPHUATIBHBIX
IpernapaToB, 00JIAIAONINX PA3IHIUIMH B MEXaHH3ME aH-
TUMHUKPOOHOH aKTHUBHOCTH, CTIEKTpE, (hapMaKOKMHETHKE.
JduddepernrpoBanHoe Ha3HAYCHNE AHTHOAKTEPHATBHBIX
CPEICTB JJOJDKHO OCYLIECTBIISTHCS C y4ETOM aHTHOAKTEepH-
AJBHOTO CTIEKTpa MpenapaToB, UX papMaKOKHHETHKH, Oe-
30IIaCHOCTH, XapakTepa Bo30yanTeneil, NX pe3ucTeHTHOC-
TH, JIOKaJIN3aL11 HH(EKINH, TSHKECTH TeUSHHS!, COCTOSTHUS
nanueHTa, QyHKINOHHPOBAHHMS €ro JITMMUHHUPYIOIUX Op-
TaHOB, BO3pacTa, IpeOBIBaHUA OOJTHHOTO Ha aMOylIaTop-
HOM, CTAL[IOHApPHOM JICYCHUH, Ha CTAIIMOHAPHOM JIede-
HUH B PEaHIMAaLMOHHOM OTIEJICHHH, YUeT BCeX Mepeyrc-
JCHHBIX (PAKTOPOB MOXKET O0CCIEUYHUTH PAIHOHAIBHYIO
aHTHOAKTEpHANBHYIO Tepamnuio yporHpekuuii. [Ipemamomra-
raeTcs, 4TO MPHUBEICHHBIC B 0030pe TaHHBIC JINTEPATYPBI
MOT'YT OBITh HCHOJIB30BAaHbI BpauaMy YPOJIOTaMH B Kade-
CTBE CIIPABOYHOTO TIOCOOHS.
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SUMMARY

ANTIBACTERIAL THERAPY OF UROLOGICAL INFECTIONS

Antelava N., Pirtskhalaishvili N., Antelava A.

Tbilisi State Medical University, Department of Pharmacology

The present review suggests preferable approaches to the
problem of rational antibacterial therapy of urological in-
fections.

The following questions are discussed: etiology of uro-
logical infections, bacteria resistance to antibiotics, objec-
tives of antibacterial therapy: selection, dosage, route of

administration of antibacterial drugs, duration of usage.
The paper contains pharmacological characteristic of ma-
jor antibiotic groups that used for treatment of urological
infections. These report is designed for family doctors,
urologists, clinical pharmacologists.

Key words: urological infections; etiology; antibacterial
therapy.

PE3IOME

AHTUBAKTEPHUAJIGHAS TEPATIASL YPOUH®EKIIVIA

Anrenasa H.A., Iupuxanaiimsuim H.H., AutesiaBa A.B.

Tounucckuii 2ocyoapcmseeHublil MEOUYUHCKULL YHUBEpCUmem, 0enapmamenm apmarkoiocuu

B 0030pe paccMaTpuBarOTCS BOIPOCH! PalliOHAIBHOTO
NPUMEHEHHs aHTHOAKTEPUAIILHBIX TIPEIIapaToB MPH ypo-
UHPEKIHSX.

Lenb 0030pa - 03HAKOMJICHHE HIMPOKOT'O Kpyra Bpayei -
TEparneBTOB, YPOJIOTOB, TMHEKOJIOTOB, Bpayei ceMeiHoi Me-
JMIIMHBI, KIMHAYECKUX (PapMaKoJIOTOB C COBPEMEHHBIMHU
CTaHJapTaMH 1 peKOMEHJallUsIMU [0 ONTUMaIbHOMN aHTH-
OMOTHKOTEpANTUH YPOUHPEKITHH.

© GMN

B 0630pe ocBsiIIeHbI BOITPOCH 3THOJIOTHH HEOCIOXKHEH-
HBIX UH(EKIMIT MOUCBOISIIUX IMyTCH, aHTHOMOTUKOPE3H-
CTEHTHOCTH BO30ynuTenei nndeknuii. [Ipusencua dap-
MaKOJIOTUYCCKasl XapaKTCPUCTUKA aHTHOAKTePUATBHBIX
MpernapaToB, UCIOJIB3YEMbIX B TEPAllUU YPOUHDEKITHIL.
PaccmoTrpeHa TakTHKa aHTHOAKTEPUAIBHOW TEpaIuu -
BBIOOD Tperapara, 10351, IyTH BBEACHHUS, ITUTCIBHOCTh
MPUMCHCHHS.

Peyensenm. 0.m.1., npogh. H.B. ['oneaose
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him. In 1986 he has been rewarded by the Badge of Honor,
in 2001 by the Order of Dignity. In 1987 he acquired the
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the award of the Inter-national Science Founda-tion
(George Soros Fund) for publica-tions in in-ternational
issues. He is the corresponding member of the Physical-
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tiae Sacrum (1994), the mem-ber of the management coun-
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Georgia in the field of otorhi-nolaryngology (2004). He was
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