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

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

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

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

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

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

“Georgian Medical News” - fhbc yjdtksdbehb cfvtwybthj cfvtlbwbyj
htwtypbht,flb ;ehyfkb, hjvtkibw hecek, byukbceh lf uthvfyek
tyt,pt mdtyylt,f tmcgthbvtynekb, stjhbekb lf ghfmnbrekb [fcbfsbc
jhbubyfkehb cfvtwybthj cnfnbt,b vtlbwbybcf lf ,bjkjubbc cathjib,
vbvj[bkdbsb [fcbfsbc cnfnbt,b, htwtypbt,b.
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Ê ÑÂÅÄÅÍÈÞ ÀÂÒÎÐÎÂ!

Ïðè íàïðàâëåíèè ñòàòüè â ðåäàêöèþ íåîáõîäèìî ñîáëþäàòü ñëåäóþùèå ïðàâèëà:

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Ïðè íàðóøåíèè óêàçàííûõ ïðàâèë ñòàòüè íå ðàññìàòðèâàþòñÿ.



REQUIREMENTS

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

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

With computer-printed texts please enclose a diskette carrying the same file titled with Latin symbols.
2. Size of the article, including index and resume, must be at least 5 pages and not exceed the limit

of 10 pages of typed or computer-printed text.
3. Submitted material must include a coverage of a topical subject, research methods, results, and

review.
Authors of the scientific-research works must indicate the number of experimental biological spe-

cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.
4. Tables must be presented in an original typed or computer-printed form, instead of a photocopied

version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the articles.
Tables and graphs must be headed.

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

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper.
In the subtitles for the microphotographs please indicate the ocular and objective lens magnification

power, method of coloring or impregnation of the microscopic sections (preparations).
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redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

1. statia unda warmoadginoT 2 calad, rusul an inglisur enebze, dabeW-
dili standartuli furclis 1 gverdze, 3sm siganis marcxena velisa da striqonebs
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti Times New
Roman (Êèðèëëèöà); Sriftis zoma – 12. statias Tan unda axldes disketi statiiT.
faili daasaTaureT laTinuri simboloTi.

2. statiis moculoba ar unda Seadgendes 5 gverdze naklebsa da 10 gverdze
mets literaturis siis da reziumes CaTvliT.

3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakv-
levi masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja.
eqsperimentuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon
saeqsperimento cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis
meTodebi (mwvave cdebis pirobebSi).

4. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils.
cxrilebi, grafikebi – daasaTaureT.

5. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi -
dasaTaurebuli da tuSiT Sesrulebuli. rentgenogramebis fotoaslebi war-
moadgineT pozitiuri gamosaxulebiT. TiToeuli suraTis ukana mxares fanqriT
aRniSneT misi nomeri, avtoris gvari, statiis saTauri (SemoklebiT), suraTis
zeda da qveda nawilebi. suraTebis warwerebi warmoadgineT calke furcelze
maTi N-is miTiTebiT. mikrofotosuraTebis warwerebSi saWiroa miuTiToT oku-
laris an obieqtivis saSualebiT gadidebis xarisxi, anaTalebis SeRebvis an
impregnaciis meTodi.

6. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarT-
viT, ucxourisa – ucxouri transkripciiT; kvadratul fCxilebSi unda miuTi-
ToT avtoris Sesabamisi N literaturis siis mixedviT.

7. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da
ucxouri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri
wyobiT warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg
ucxoeli avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba,
gamocemis adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis
SemTxvevaSi miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba.

8. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvanelis
wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis damow-
mebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis sak-
maoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.

9. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba
ar unda aRematebodes 5-s.

10. statias Tan unda axldes reziume inglisur da rusul enebze aranak-
leb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis miTiTe-
biT da unda Seicavdes Semdeg ganyofilebebs: Sesavali, masala da meTodebi,
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi)
da sakvanZo sityvebis CamonaTvali (key words).

11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.

12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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On September 13-15, 2006, an international conference "Ger-
man-Georgian Collaboration in Biomedical Sciences" took
place at the Tbilisi 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

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. Müller), 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
(I. 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. Müller).

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

ÍÀÓÊÀ

THE INTERNATIONAL CONFERENCE "GERMAN-GEORGIAN
COLLABORATION IN THE FIELD OF BIOMEDICAL SCIENCES"

Pagava1 K., Witte2 H., Kachukhashvili3 G.

1Tbilisi State Medical University, Georgia; 2Friedrich Schiller University, Jena Germany;
3Georgian Association of German Alumni (Georgischer Verein Ehemaliger Stipendiaten Deutschlands)
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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.

ÌÅÆÄÓÍÀÐÎÄÍÀß  ÊÎÍÔÅÐÅÍÖÈß  "ÍÅÌÅÖÊÎ-
ÃÐÓÇÈÍÑÊÎÅ  ÑÎÒÐÓÄÍÈ×ÅÑÒÂÎ  Â  ÎÁËÀÑÒÈ
ÁÈÎÌÅÄÈÖÈÍÑÊÎÉ  ÍÀÓÊÈ"

Ïàãàâà1 Ê.È., Âèòòå2 Ã., Êà÷óõàøâèëè3 Ã.Ñ.

1Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñè-
òåò; 2Éåíñêèé óíèâåðñèòåò èì. Ô. Øèëëåðà; 3Ñîþç
áûâøèõ ñòèïåíäèàòîâ Ãåðìàíèè â Ãðóçèè

REFLECTION OF BOUNCE PHENOMENON IN TEOAE IN HUMANS:
DEPENDENCE UPON EXPOSURE PARAMETERS

Gamgebeli1 Z., Burdzgla1 I., Bornitz2 M., Kevanishvili1 Z., Zahnert2 Th.

1Center of Audiology and Hearing Rehabilitation, Tbilisi, Georgia; 2Otorhinolaryngological 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 1 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

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. TEOAEs 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 TEOAEs 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, of 250-, 500-, and 2000-Hz frequencies. In the 1st ex-
periment, the intensity of exposure tone was changed from
55 to 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, TEOAEs 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 t 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.
At the 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.

Fig. 1. Post-exposure alteration of TEOAEs: exposure intensity dependence. Mean data, N=9. In this and in following
figures magnitudes (dB) of TEOAEs, 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), <0.005 (00), <0.002 (+), <0.001 (++) level.
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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-

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.

Fig. 2. TEOAE augmentation and reduction (left-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).
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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 (00) 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

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.
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SUMMARY

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

Gamgebeli1 Z., Burdzgla1 I., Bornitz2 M., Kevanishvili1 Z.,
Zahnert2 Th.

1Center of Audiology and Hearing Rehabilitation, Tbili-
si, Georgia; 2Otorhinolaryngological 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.

ÐÅÇÞÌÅ

ÎÒÐÀÆÅÍÈÅ  ÔÅÍÎÌÅÍÀ  ÎÒÑÊÎÊÀ  Â  ÂÎÀÝ  Ó  ×ÅËÎÂÅÊÀ:
ÇÀÂÈÑÈÌÎÑÒÜ  ÎÒ  ÏÀÐÀÌÅÒÐÎÂ  ÝÊÑÏÎÇÈÖÈÈ

Ãàìãåáåëè1 Ç.À., Áóðäçãëà1 È.Á., Áîðíèòö2 Ì., Êåâàíèøâèëè1 Ç.Ø., Öàíåðò2 Ò.

1Öåíòð àóäèîëîãèè è ñëóõîâîé ðåàáèëèòàöèè, Òáèëèñè, Ãðóçèÿ;
2 Òåõíè÷åñêèé óíèâåðñèòåò, îòîðèíîëàðèíãîëîãè÷åñêàÿ êëèíèêà, Äðåçäåí, Ãåðìàíèÿ

Ïîñëå ïðåäúÿâëåíèÿ íèçêî÷àñòîòíûõ ãðîìêèõ çâóêîâ
îñòðîòà ñëóõà çàêîíîìåðíî èçìåíÿåòñÿ. Ïðîöåññ ýòîò,
èìåíóåìûé ôåíîìåíîì îòñêîêà, ïðîÿâëÿåòñÿ îáû÷-
íî íà÷àëüíûì óñèëåíèåì è ïîñëåäóþùèì ñíèæåíè-
åì ñëóõîâîé ÷óâñòâèòåëüíîñòè. Â íàñòîÿùåé ðàáîòå
îïðåäåëÿëèñü îñîáåííîñòè îòñêîêà ïðè ðàçíûõ ïàðà-
ìåòðàõ ýêñïîçèöèîííîãî òîíà. Èññëåäîâàíû ëèöà ñ
íîðìàëüíûì ñëóõîì, äëÿ îáúåêòèâíîé æå îöåíêè ôå-
íîìåíà èñïîëüçîâàëàñü ìåòîäèêà ðåãèñòðàöèè âûç-
âàííîé îòîàêóñòè÷åñêîé ýìèññèè, ÂÎÀÝ, ðåãèñòðè-
ðóåìîé â îòâåò íà çâóêîâûå ùåë÷êè. Â ïåðâîé ñåðèè
èññëåäîâàíèé ïîêàçàòåëè îòñêîêà ñðàâíèâàëèñü ïðè
ðàçíûõ èíòåíñèâíîñòÿõ ýêñïîçèöèîííîãî òîíà ÷àñòî-
òîé 250 Ãö. Ïðè íèçêèõ èíòåíñèâíîñòÿõ, 65-75 äÁ ÏÇÄ,

ôàçà óñèëåíèÿ îòñêîêà ïðåâîñõîäèëà ôàçó ñíèæåíèÿ.
Ïðè áîëåå âûñîêèõ èíòåíñèâíîñòÿõ, 80-95 äÁ ÏÇÄ, ïî-
êàçàòåëè îáåèõ ôàç èìåëè ïðèìåðíî îäèíàêîâûå âå-
ëè÷èíû. Ïðè ìàêñèìàëüíîé èíòåíñèâíîñòè, 100 äÁ
ÏÇÄ, âûðàæåííîé ôàçå ñíèæåíèÿ âðÿä ëè ïðåäøåñòâî-
âàëà ôàçà óñèëåíèÿ. Âî âòîðîé ñåðèè èññëåäîâàíèé
ïîêàçàòåëè îòñêîêà ñîïîñòàâëÿëèñü ïðè ðàçíûõ ÷àñ-
òîòàõ ýêñïîçèöèîííîãî òîíà, 250, 500 è 2000 Ãö. Ïðè
íèçêîé è ñðåäíåé ÷àñòîòàõ, 250 è 500 Ãö, õàðàêòåðèñ-
òèêè îòñêîêà áûëè â öåëîì ðàâíû. Ïðè âûñîêîé ÷àñ-
òîòå, 2000 Ãö, ôåíîìåí ïðàêòè÷åñêè îòñóòñòâîâàë –
èìåëî ìåñòî ëèøü îáùåå ïîäàâëåíèå ÂÎÀÝ. Îáñóæ-
äàþòñÿ ìåõàíèçìû îòñêîêà è ïðåäïîëàãàåòñÿ êîìïëåê-
ñíàÿ åãî ïðèðîäà.
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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
of age [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-

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

AGE-RELATED HEARING LOSS: GRNDER DIFFERENCES

Sharashenidze1 N., Schacht2 J., Kevanishvili1 Z.

1Center of Audiology and Hearing Rehabilitation, Tbilisi, Georgia; 2Kresge Hearing
Research Institute, University of Michigan, Ann Arbor, Michigan, USA
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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.

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
a negative 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

kHz 
years 

0.125 0.25 0.5 1 2 3 4 6 8 10 
30-39 

 
40-49 

 
50-59 

 
60-69 

 
70-79 

2.0 
 

2.2 
 

-0.6 
 

-1.1 
 

-1.5 

1.0 
 

3.9 
 

-1.8 
 

0.1 
 

-3.0 

-0.3 
 

2.9 
 

-0.4 
 

0.2 
 

-2.3 

0.2 
 

1.1 
 

-2.2 
 

0.7 
 

-5.0 

2.0 
 

1.0 
 

-6.2 
 

2.7 
 

-1.0 

4.2 
 

6.6 
 

0.0 
 

12.4 
 

6.2 

8.6 
 

11.4 
 

3.7 
 

17.0 
 

7.0 

3.1 
 

7.2 
 

10.6 
 

13.3 
 

15.4 

6.9 
 

10.6 
 

15.3 
 

10.9 
 

10.2 

10.5 
 

12.4 
 

16.3 
 

1.1 
 

5.0 
 

Table. Differences (in dB) between mean hearing thresholds in males
and females of different ages (years) at different audiometric frequencies (kHz).

Fig. 1. Mean hearing thresholds (dB) in females and males
of different ages (years) at different audiometric frequencies (kHz).
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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
at 3, 4, 6, and 8 kHz and amounted on the mean to 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

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

Fig. 2. Numbers of females and males (%) of different ages (years) 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

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

Sharashenidze1 N., Schacht2 J., Kevanishvili1 Z.

1Center of Audiology and Hearing Rehabilitation, Tbili-
si, Georgia; 2Kresge 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 of 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

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.

ÐÅÇÞÌÅ

ÂÎÇÐÀÑÒÍÀß  ÒÓÃÎÓÕÎÑÒÜ:  ÇÀÂÈÑÈÌÎÑÒÜ  ÎÒ  ÏÎËÀ

Øàðàøåíèäçå1 Í.Ä., Øàõò2 È., Êåâàíèøâèëè1 Ç.Ø.

1Öåíòð àóäèîëîãèè è ñëóõîâîé ðåàáèëèòàöèè, Òáèëèñè, Ãðóçèÿ;
2Èíñòèòóò èññëåäîâàíèÿ ñëóõà èì. Êðåñãà, Ìè÷èãàíñêèé Óíèâåðñèòåò, Àíí Àðáîð, Ìè÷èãàí, ÑØÀ

Ïîðîãè ñëûøèìîñòè îïðåäåëåíû ó 224-õ æèòåëåé
ã. Òáèëèñè. 128 îáñëåäîâàííûõ áûëè æåíùèíû, 96 –
ìóæ÷èíû. Âîçðàñò èññëåäóåìûõ íàõîäèëñÿ â ïðåäå-
ëàõ 30-79 ëåò. Îñòðîòó ñëóõà èçìåðÿëè òîíàëüíîé àóäèî-
ìåòðèåé â ÷àñòîòíîì äèàïàçîíå 0.125-16 êÃö. Ðåçóëü-
òàòû èññëåäîâàíèÿ ïîêàçàëè, ÷òî òóãîóõîñòü íà÷èíàåò
ïðîÿâëÿòüñÿ ó æåíùèí è ìóæ÷èí ñîîòâåòñòâåííî â
âîçðàñòå 40-49 è 30-39 ëåò. Ïðîöåññ îõâàòûâàåò ïðå-
èìóùåñòâåííî âûñîêèå ÷àñòóòû. Â ïîñëåäóþùåì, â
âîçðàñòå 50-59, 60-69 è 70-79 ëåò, ñíèæåíèå ñëóõà ïðî-
ãðåññèðóåò, ïðè ýòîì ïàòîëîãèÿ ðàñïðîñòðàíÿåòñÿ è

íà áîëåå íèçêèå ÷àñòóòû. Âî âñåõ âîçðàñòíûõ ãðóïïàõ
ñëóõîâûå ðàññòðîéñòâà íàðàñòàþò îò áîëåå íèçêèõ ÷à-
ñòîò ê áîëåå âûñîêèì. Àóäèîìåòðè÷åñêèå êðèâûå, ñî-
îòâåòñòâåííî, èìåþò íèñõîäÿùóþ êîíôèãóðàöèþ. Ñ
âîçðàñòà 30-39 ïî 40-49 è 50-59 ëåò äèíàìèêà ñíèæå-
íèÿ ñëóõà áûñòðåå ó ìóæ÷èí, ÷åì ó æåíùèí. Â ðå-
çóëüòàòå, ïîëîâûå ðàçëè÷èÿ â ñëóõîâûõ ïîðîãàõ íàðà-
ñòàþò. Â âîçðàñòå 60-69 è 70-79 ëåò, íàîáîðîò, òåìï
âîçðàñòíîé òóãîóõîñòè âûøå ó æåíùèí, ÷åì ó ìóæ-
÷èí. Ïî ýòîé ïðè÷èíå, ïîëîâûå ðàçëè÷èÿ â îñòðîòå
ñëóõà íèâåëèðóþòñÿ.

INTERAURAL PITCH PERCEPTION DIFFERENCE:
DEPENDENCE UPON INTERNAL AND EXTERNAL FACTORS

Mürbe1 D., Kevanishvili2 Z., Kuhlisch1 E., Hofmann1 G., Zahnert1 Th.

1Technical University, Dresden, Germany; 2Centre of Audiology and Hearing Rehabilitation, Tbilisi, Georgia

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-

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
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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 of 22.4±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 1 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, ΔF, was determined. Just the frequency difference
between the test and reference tones in cents was consid-
ered to be the measure of the IPPD.

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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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 IPPD, 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

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’.

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.
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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: r=-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.

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 IPPD 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 inner ears [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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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.
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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.e. 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.

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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INTERAURAL  PITCH  PERCEPTION  DIFFERENCE:
DEPENDENCE  UPON  INTERNAL  AND  EXTERNAL
FACTORS
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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

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.
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Òîíàëüíûå ñòèìóëû ïðåäúÿâëÿëèñü ïîñëåäîâàòåëüíî â
îäíî è äðóãîå óõî ìîëîäûì ìóçûêàíòàì ñ íîðìàëüíûì
ñëóõîì. ×àñòîòà òîíà â îäíîì, ðåôåðåíòíîì óõå ôèêñè-
ðîâàëàñü. Â äðóãîì, òåñòèðóåìîì óõå îíà èçìåíÿëàñü
äî ïîëíîãî óðàâíèâàíèÿ ÷àñòîòíîãî âîñïðèÿòèÿ áèíàó-
ðàëüíûõ òîíîâ. ×àñòîòíûå ðàñõîæäåíèÿ ìåæäó ðåôåðåí-
òíûìè è òåñòîâûìè òîíàìè - ìåæóøíûå ðàçëè÷èÿ âîñ-
ïðèÿòèÿ ÷àñòîòû, ÌÐÂ× - ó ìóæ÷èí è æåíùèí îêàçà-
ëèñü îäèíàêîâûìè. Ñ äðóãîé ñòîðîíû, ó èññëåäóåìûõ
îáîåãî ïîëà ÌÐÂ× èìåëè áóëüøèå çíà÷åíèÿ ïðè âûñî-
êîé, ÷åì ïðè ñðåäíåé è, îñîáåííî, íèçêîé ÷àñòîòàõ - ñî-
îòâåòñòâåííî 2000, 1000 è 500 Ãö. Ïîêàçàòåëè ÌÐÂ× áûëè

òàêæå âûøå â òåõ ñëó÷àÿõ, êîãäà ðåôåðåíòíûå è òåñòî-
âûå òîíû ïîäàâàëèñü èññëåäóåìûì ñîîòâåòñòâåííî â
ëåâîå è ïðàâîå óõî, ÷åì êîãäà îíè ïîäàâàëèñü ñîîòâåò-
ñòâåííî â ïðàâîå è ëåâîå óõî. Ìåæäó äâóìÿ ñïîñîáàìè
ïðåäúÿâëåíèÿ ðåôåðåíòíûõ è òåñòîâûõ òîíîâ ðàçëè÷èÿ
áûëè áîëüøå ïðè âûñîêîé, ÷åì ïðè ñðåäíåé è, îñîáåí-
íî, íèçêîé ÷àñòîòàõ. Ïîëó÷åííûå äàííûå èíòåðïðåòè-
ðóþòñÿ ñ ó÷åòîì îñîáåííîñòåé êîäèðîâêè íèçêî- è âû-
ñîêî÷àñòîòíîé àêóñòè÷åñêîé èíôîðìàöèè â ñòâîëîìîç-
ãîâûõ ñëóõîâûõ ñòðóêòóðàõ. Ñîîòâåòñòâåííî, ÌÐÂ× ñ÷è-
òàåòñÿ ñëåäñòâèåì öåíòðàëüíûõ íåâðàëüíûõ, íåæåëè ïå-
ðèôåðè÷åñêèõ ðåöåïòîðíûõ ïðîöåññîâ.

THE PROPER TIME FOR HEARING SCREENING IN NEWBORNS

Burdzgla1 I., Pietsch2 M., Chkhartishvili3 B., Kevanishvili1 Z.

1Centre of Audiology and Hearing Rehabilitaion, Tbilisi, Georgia;
2Ludwig-Maximilian-University, Munich, Germany; 3Javakhishvili State University, Tbilisi, 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

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
TEOAEs 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-

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
to 239+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.

Fig. Positive and negative results (in %) of hearing screen-
ing in normally hearing newborns during five consecu-
tive days after birth (1st to 5th). N=269.

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 TEOAEs 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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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.
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Îïðåäåëåíî îïòèìàëüíîå âðåìÿ ïðîâåäåíèÿ íåîíàòàëü-
íîãî ñëóõîâîãî ñêðèíèíãà, îñóùåñòâëÿåìîãî ïî ìåòî-
äèêå ðåãèñòðàöèè âûçâàííîé îòîàêóñòè÷åñêîé ýìèññèè,
ÂÎÀÝ. Â òå÷åíèå ïÿòè ïîñëåäóþùèõ äíåé ïîñëå ðîäîâ
èññëåäîâàí ñëóõ ó 269-è çäîðîâûõ íîâîðîæäåííûõ. Â
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ïåðâûé äåíü ïîëîæèòåëüíûé ðåçóëüòàò çàôèêñèðîâàí
ëèøü â 51-îì ñëó÷àå, 19.0% . Â ïîñëåäóþùèå äíè ÷èñëî
ïîçèòèâíûõ îöåíîê çàêîíîìåðíî ðîñëî. Ó âñåõ íîâî-
ðîæäåííûõ, 100.0%, ÂÎÀÝ çàðåãèñòðèðîâàíà òîëüêî íà

ïÿòûé ïîñëåðîäîâîé äåíü. Ñîîòâåòñòâåííî, îïòèìàëü-
íûì âðåìåíåì òåñòèðîâàíèÿ ñëóõà ó íîâîðîæäåííûõ
ïîñðåäñòâîì ìåòîäèêè ÂÎÀÝ ñ÷èòàþòñÿ ïÿòûé è ïîñ-
ëåäóþùèå äíè ïîñëå ðîæäåíèÿ.

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

Freigang1 B., Motsch1 Ch., Khvadagiani2 M., Khvadagiani2 E.

1Hals-Nasen-Ohren-Klinik der Medizinischen Fakultät, der Otto-von-Guericke Universität, Magdeburg,
Deutschland; 2Hals-Nasen-Ohren-Klinik, der Staatlichen Medizinischen Universität, Tbilissi, Georgien

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

Die dreidimensionale Präparation menschlicher Felsen-
beine stellt heute den Goldstandard in der chirurgischen
Ausbildung dar [1,2]. Aber wegen verschiedener Gründen
gelingt es nicht immer (und in manchen Ländern ist das
gar unmöglich) das Felsenbein zu erfinden und daran zu
präparieren. Für das Erlernen von operativen Techniken
ist das Leichenfelsenbein als Übungsmodell bis heute un-
übertroffen.

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

Material und Methoden. Die Präparationsübungen am hu-
manen Felsenbein haben wir im HNO-Laboratorium der
Universität Magdeburg durchgeführt, am keramischen
Felsenbeinmodell- in der HNO-Klinik der Staatlichen

Medizinischen Universität Tbilissi. 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 unsprünglich für die Bearbeitung mit Rohrer
und Meissel konzipiert. Feinarbeiten erfolgen dann auch
mit Freikuerettieren Halt der Felsenbeinmodelle zu gewähr-
leisten, wurden die Präparate auf handelsüblicher Kinderk-
netmasse platziert. Es folgte zunächst das äussere Abmeis-
seln der kompakten “Knochenschalle”, anschliessend das
Freilegen des Mastoidzellsystems.

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

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

Für den Anfänger 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 Auflösung
des Druckverfahrens nicht bemerkbar. Präparation des
Nervus facials gelang sicher, durch die Imprägniesung beim
Druck besteht hier auch ein spürbarer Konsistenzunter-
schied, der durchaus mit dem knoechernen Kanal verein-
bart ist. Durch farbliche Gestaltung bereitete eine Darstel-
lung der Nerven auch über den im Evaluationsprotokolle
geforderten mastoidalen Anteil hinaus keine Probleme, die
Lagebeziehung zur Gehörknöchelchenkette und zum Lab-
yrinth liess sich gut darstellen.

Diskussion. Für 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 Durchführung
entsprechender Übungen am Leichenfelsenbein zu fördern,
bevor entsprechende Eingriffe an Patienten ausgeführt
werden [3].

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

Aus diesen Gruenden wurde schon mehrfach nach Alterna-
tiven für die Felsenbeinpräparation gesucht. Als ein mögli-
ches Modell wurde das Hammelfelsbein vorgestellt [5].

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

Erste Berichte über künstliche Felsenbeinmodelle stammen
von Lüpponen und Vorwerk [8].

Diese nach dem Parid- Prototyping- Verfarben hergestellten
Modelle wurden als Einstieg in die Präparationsübungen
genutzt. Es konnten aber nicht alle Strukturen vollständig
abgebildet werden. Zusätzlich war die Herstellung einer aus-
reichend grossen Stuckzahl ökonomisch 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 für Felsenbeinpräparationen.

Jenaer Felsenbeinmodell wird sicher die Präparation am
humanen Felsenbein nicht vollständig ersetzen, aber dem
Anfänger den Einstieg deutlich erleichtern und durch die
Darstellung spezieller Besonderheiten die bisherigen Mögli-
chkeiten deutlich erweitern. Hilfsreich ist hier die Mögli-
chkeit der farblichen Absetzung der Strukturen, deren
Anspägung und Gestaltung keine Gränzen 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.

Für komplizierte Präparationsübungen, Übungen an der
Ossikelkette, am Innenohr und am inneren Gehörgang ist
aber das natürliche menschliche Felsenbein auch weiter-
hin unverzichtbar.
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SUMMARY

IMPROVEMENT  OF  THE  EAR-SURGERY  TECHNIQUE
APPLYING  ARTIFICIAL  TEMPORAL  BONES

Freigang1 B., Motsch1 Ch., Khvadagiani2 M., Khvadagi-
ani2 E.

1Otorhinolaryngological Clinic, Otto von Guericke Uni-
versity, Magdeburg, Germany; 2Otorhinolaryngological
Clinic, State Medical University, Tbilisi, 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.

ÐÅÇÞÌÅ

ÑÎÂÅÐØÅÍÑÒÂÎÂÀÍÈÅ   ÕÈÐÓÐÃÈ×ÅÑÊÎÉ  ÒÅÕ-
ÍÈÊÈ   ÓØÍÛÕ   ÎÏÅÐÀÖÈÉ   Ñ   ÏÐÈÌÅÍÅÍÈÅÌ
ÈÑÊÓÑÑÒÂÅÍÍÎÉ   ÂÈÑÎ×ÍÎÉ   ÊÎÑÒÈ

Ôðàéãàíã1 Á., Ìîò÷1 Õð., Õâàäàãèàíè2 Ì.Ã., Õâàäàãèà-
íè2 Å.Ì.

1Óíèâåðñèòåò èì. Îòòî ôîí Ãåðèêå, îòîðèíîëàðèí-
ãîëîãè÷åñêàÿ êëèíèêà, Ìàãäåáóðã, Ãåðìàíèÿ; 2Òáèëèñ-
ñêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò,
îòîðèíîëàðèíãîëîãè÷åñêàÿ êëèíèêà, Ãðóçèÿ

Äëÿ èçó÷åíèÿ àíàòîìèè óõà è óøíûõ îïåðàöèé íåîá-
õîäèì îïûò ïðåïàðèðîâàíèÿ íà âèñî÷íîé êîñòè ÷åëî-
âåêà. Ïî ðàçëè÷íûì ïðè÷èíàì, äîáûâàíèå ÷åëîâå÷åñ-
êîé âèñî÷íîé êîñòè äëÿ ýòîé öåëè â áîëüøèíñòâå ñòðàí
çàòðóäíåíî. Ïîýòîìó ñîçäàþòñÿ ðàçëè÷íûå ìîäåëè
èñêóññòâåííîé âèñî÷íîé êîñòè. Äëÿ ïðåïàðèðîâàíèÿ
ìû ïðèìåíÿëè êåðàìè÷åñêèå âèñî÷íûå êîñòè, ðàçðà-
áîòàííûå â îòîðèíîëàðèíãîëîãè÷åñêîé êëèíèêå óíè-
âåðñèòåòà ã. Éåíû. Ïðîèçâîäèëèñü êëàññè÷åñêèå óø-
íûå îïåðàöèè ñ îáíàæåíèåì ñèãìîèäíîãî ñèíóñà,
ëèöåâîãî íåðâà, ëàáèðèíòà, òâåðäîé ìîçãîâîé îáîëî÷-
êè, ëóêîâèöû þãóëÿðíîé âåíû, âíóòðåííåé ñîííîé àð-
òåðèè. Èñêóññòâåííàÿ êåðàìè÷åñêàÿ âèñî÷íàÿ êîñòü
îñîáåííî ïîëåçíà äëÿ íà÷èíàþùèõ â öåëÿõ èçó÷åíèÿ
óøíûõ îïåðàöèé. Â íåé õîðîøî âûðàæåíû âñå îñíîâ-
íûå óøíûå àíàòîìè÷åñêèå ñòðóêòóðû è èõ ìîæíî
èäåíòèôèöèðîâàòü ïðè ïîìîùè áîðà è ñòàìåñîê. Çàê-
ëþ÷àåòñÿ, ÷òî ïðè íåâîçìîæíîñòè ïðåïàðèðîâàíèÿ ÷å-
ëîâå÷åñêîé âèñî÷íîé êîñòè äëÿ èçó÷åíèÿ óøíûõ îïå-
ðàöèé àëüòåðíàòèâíûì ñïîñîáîì ÿâëÿåòñÿ ïðèìåíå-
íèå èñêóññòâåííîé êåðàìè÷åñêîé âèñî÷íîé êîñòè.
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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, EOAEs, audito-
ry brainstem responses, ABRs, and middle-ear muscle
acoustic reflexes, ARs. All audiological investigations were
performed in a sound attenuated cabin.

The PTA was carried out by the clinical audiometer (MA 30
or MA 31, Präcitronik). 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-III, III-V, I-V, IV-V, and IN-V as well as
the interaural differences of the interpeak intervals I-III, III-V,
and I-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.

THE HEARING SYSTEM UNDER THYROID HYPOFUNCTION

Khechinaschvili1 S., Metreveli2 D., Svanidze3 N., Knothe4 J., Kevanishvili3 Z.

1Otorhinolaryngological Clinic, State Medical University, Tbilisi, Georgia;
2Endocrilogical Clinic, State Medical University, Tbilisi, Georgia;

3Centre of Audiology and Hearing Rehabilitation, Tbilisi, Georgia;
4Otorhinolaryngological Clinic, Technical University, Dresden, Germany
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Fig. Number of patients (in %) with hypothyroidism, manifesting peripheral and central hearing disorders as revealed
via different audiological procedures: PTA, pure tone audiometry; BTA, brief tone audiometry; EOAE, evoked otoacous-
tic emission; ABR, auditory brainstem response; AR, ipsi- and contralateral acoustic reflexes.

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
in 72, 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.

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-III, III-V, I-V, IV-V, and IN-V, and the interaural differ-
ences of the interpeak intervals I-III, III-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 III-V
was lengthened, in two subjects, 4.0%, the interpeak inter-
val IV-V, and in one subject, 2.0%, the interpeak intervals
III-V and IN-V. In the normally hearing healthy individuals
of the control group the upper 99% tolerance limits of the
interpeak intervals III-V, IV-V, and IN-V amounted to 2308,
1048, and 3935 μs, 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-III
was lengthened, while those of others remained within the
normal limits. The interaural differences of the interpeak
intervals I-V and III-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-III
and III-V, in two subjects, of I-III and I-V, and in other two
subjects, of I-V and III-V, 2.0%, 4.0%, and 4.0%, respective-
ly. In one subject, 2.0%, the interaural differences of all
three interpeak intervals, I-III, I-V, and III-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-III, I-V, and III-V amount-
ed to 230, 220, and 220 μs, 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

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-
ed to 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.

ÐÅÇÞÌÅ

ÑËÓÕÎÂÀß ÔÓÍÊÖÈß ÏÐÈ ÃÈÏÎÔÓÍÊÖÈÈ ÙÈ-
ÒÎÂÈÄÍÎÉ ÆÅËÅÇÛ

Õå÷èíàøâèëè1 Ñ.Í., Ìåòðåâåëè2 Ä.Ñ., Ñâàíèäçå3 Í.Ä.,
Êíîòå4 Þ., Êåâàíèøâèëè3 Ç.Ø.

1Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñè-
òåò, Êëèíèêà îòîðèíîëàðèíãîëîãèè; 2Òáèëèññêèé ãî-
ñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò, Êëèíèêà ýí-
äîêðèíîëîãèè; 3Öåíòð àóäèîëîãèè è ñëóõîâîé ðåàáè-
ëèòàöèè, Òáèëèñè, Ãðóçèÿ; 4Òåõíè÷åñêèé óíèâåðñèòåò,
êëèíèêà îòîðèíîëàðèíãîëîãèè, Äðåçäåí, Ãåðìàíèÿ

Ñëóõîâàÿ ñèñòåìà èññëåäîâàíà ó 50-è áîëüíûõ ãèïîôóíê-
öèåé ùèòîâèäíîé æåëåçû. Ïîðîãè ñëóõà èçìåðÿëèñü òî-
íàëüíîé àóäèîìåòðèåé. Ïðîâîäèëàñü òàêæå àóäèîìåòðèÿ
êîðîòêèìè òîíàìè. Îïðåäåëÿëèñü, â ÷àñòíîñòè, ðàçëè÷èÿ
ìåæäó ïîðîãàìè ñëûøèìîñòè êîðîòêèõ è äëèòåëüíûõ
òîíàëüíûõ ñòèìóëîâ ÷àñòîòîé 1 êÃö - ñîîòâåòñòâåííî 20 è
200 ìñ. Â öåëÿõ îáúåêòèâíîãî èññëåäîâàíèÿ ñëóõîâîé
ôóíêöèè èñïîëüçîâàëèñü ìåòîäèêè ðåãèñòðàöèè âûçâàí-
íîé îòîàêóñòè÷åñêîé ýìèññèè è ñëóõîâûõ ñòâîëîìîçãî-
âûõ îòâåòîâ. Äîïîëíèòåëüíî, ñðàâíèâàëèñü ïîðîãè èïñè-
è êîíòðàëàòåðàëüíûõ àêóñòè÷åñêèõ ðåôëåêñîâ. Íåéðîñåí-
ñîðíîå ïîðàæåíèå ñëóõà òîíàëüíîé àóäèîìåòðèåé áûëî
îáíàðóæåíî ó 74% îáñëåäóåìûõ. Àóäèîìåòðèÿ êîðîòêè-
ìè òîíàìè âûÿâèëà íàðóøåíèå âðåìåííóé ñóììàöèè âîç-
áóæäåíèÿ â êîõëåàðíûõ ðåöåïòîðàõ ó 26% áîëüíûõ. Äàí-
íûå îòîàêóñòè÷åñêîé ýìèññèè â áîëüøèíñòâå ñëó÷àåâ ñî-
îòâåòñòâîâàëè ðåçóëüòàòàì òîíàëüíîé àóäèîìåòðèè. Ó íå-
êîòîðûõ áîëüíûõ, îäíàêî, ïîðîãè ñëóõà ïî òîíàëüíîé
àóäèîìåòðèè íàõîäèëèñü â ïðåäåëàõ íîðìû, à äàííûå îòî-
àêóñòè÷åñêîé ýìèññèè è àóäèîìåòðèè êîðîòêèìè òîíàìè
óêàçûâàëè íà íàëè÷èå ïàòîëîãèè. Ìåòîäèêè ðåãèñòðàöèè
ñëóõîâûõ ñòâîëîìîçãîâûõ îòâåòîâ è àêóñòè÷åñêèõ ðåô-
ëåêñîâ èäåíòèôèöèðîâàëè öåíòðàëüíûå ñëóõîâûå äèñ-
ôóíêöèè ñîîòâåòñòâåííî ó 30% è 26% îáñëåäîâàííûõ.
Àíàëèç äèíàìèêè ðåçóëüòàòîâ èññëåäîâàíèé ïîêàçàë, ÷òî
ñïåöèôè÷åñêàÿ ãîðìîíàëüíàÿ òåðàïèÿ íå óëó÷øàåò íè
ïåðèôåðè÷åñêèå, íè öåíòðàëüíûå ñëóõîâûå íàðóøåíèÿ,
ñîïóòñòâóþùèå ãèïîôóíêöèè ùèòîâèäíîé æåëåçû.
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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-f2, 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

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 DPOAEs 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. At each
of them, the DPOAEs were registered in all 19 test trials per-
formed. The total number of measured DPOAEs 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 t test, while the bounce
alterations of DPOAEs were matched with those of TEOAEs
described in the previous paper [13] by the Student’s t test.

Results. The augmentation appeared a regular behavior of
DPOAEs at 0.5 min after the cessation of the exposure (Table,
Fig. 1). At this 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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Wiegand1 St., Burdzgla2 I., Kuhlisch3 E., Hofmann1 G., Kevanishvili2 Z.
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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) DPOAEs 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 (o), <0.002 (+), <0.005 (oo), <0.02 (++) level.

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 +1.86±1.95 0.83±5.73 0.23±2.17 

1 ++1.11±1.57 -1.05±2.71 0.04±2.30 
1.5 1.34±3.18 0.25±3.56 0.60±2.18 
2 +1.57±1.80 0.30±2.52 oo1.36±1.66 
Σ o1.47 ±1.08 0.08±1.66 0.56±1.15 

 

Fig. 1. Post-exposure alteration of DPOAEs of 0.75-, 1-,
1.5-, and 2-kHz frequencies. Mean data, N=19 at each

frequency. 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)
DPOAEs that being taken as 0 dB. In this and in Fig. 2, NS
means statistically non-significant difference.

Fig. 2. Post-exposure alteration of DPOAE and TEOAE.
Mean data, N=76 and N=36, respectively. Magnitudes
(dB) of DPOAEs, 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
TEOAEs [2,8,13]. In present investigations, the phenome-
non has been evident in DPOAEs, 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 DPOAEs 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

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 DPOAEs 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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REFLECTION  OF  BOUNCE  PHENOMENON  IN
DPOAE:  A  HUMAN  STUDY

Wiegand1 St., Burdzgla2 I., Kuhlisch3 E., Hofmann1 G.,
Kevanishvili2 Z.

1Otorhinolaryngological Clinic, Technical University,
Dresden, Germany; 2Centre of Audiology and Hearing
Rehabilitation, Tbilisi, Georgia; 3Department 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

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
DPOAEs 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.
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1Òåõíè÷åñêèé óíèâåðñèòåò, Îòîðèíîëàðèíãîëîãè÷åñ-
êàÿ êëèíèêà, Äðåçäåí, Ãåðìàíèÿ; 2Öåíòð àóäèîëîãèè è
ñëóõîâîé ðåàáèëèòàöèè, Òáèëèñè, Ãðóçèÿ; 3Òåõíè÷åñ-
êèé óíèâåðñèòåò, Îòäåë áèîìàòåìàòèêè è ñòàòèñ-
òèêè, Äðåçäåí, Ãåðìàíèÿ

Ó ëèö ñ íîðìàëüíûì ñëóõîì èññëåäîâàíî ïîâåäåíèå
äèñòîðçèîííûõ ïðîäóêòîâ îòîàêóñòè÷åñêîé ýìèññèè,
ÄÏÎÀÝ, ïîñëå òðåõìèíóòíîé ýêñïîçèöèè òîíîì ÷àñòî-
òîé 0.25 êÃö è èíòåíñèâíîñòüþ 80 äÁ íÏÑ. Ñîîòâåòñòâåí-
íî, â îòëè÷èå îò áîëüøèíñòâà ïðåäûäóùèõ èññëåäîâà-
íèé, àóäèîëîãè÷åñêèé ôåíîìåí îòñêîêà áûë èçó÷åí íà
ëþäÿõ îáúåêòèâíûì, à íå ïñèõîàêóñòè÷åñêèì ìåòîäîì.
Ñòàòèñòè÷åñêè äîñòîâåðíîå óñèëåíèå ÄÏÎÀÝ áûëî êîí-
ñòàòèðîâàíî ÷åðåç 0.5 ìèíóòû ïîñëå ïðåêðàùåíèÿ ýêñ-
ïîçèöèè. Ïðè âñåõ àíàëèçèðóåìûõ ÷àñòîòàõ – 0.75, 1, 1.5
è 2 êÃö – ïîêàçàòåëè óñèëåíèÿ áûëè îäèíàêîâûìè. ×å-
ðåç 2 è 4 ìèíóòû ïîñëå ýêñïîçèöèè àìïëèòóäíûå õàðàê-
òåðèñòèêè ÄÏÎÀÝ óæå ñîîòâåòñòâîâàëè òàêîâûì êîíò-
ðîëüíûõ çàïèñåé. Íå áûëî îòìå÷åíî ïðèíöèïèàëüíîãî
ðàçëè÷èÿ ìåæäó ðåçóëüòàòàìè, îïèñàííûìè â íàñòîÿ-
ùåé ðàáîòå â îòíîøåíèè ÄÏÎÀÝ, è äàííûìè, ïîëó÷åí-
íûìè ðàííåå â îòíîøåíèè âûçâàííîé îòîàêóñòè÷åñêîé
ýìèññèè.
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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, Tbilisi 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 III 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.

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, Tbilisi, Georgia

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.

 ISAAC I 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 4.3 0.2 0.03 
 * p<0.05
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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

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

-2,5 -2 -1,5 -1 -0,5 0 0,5 1 1,5 2 2,5 3

Kutaisi
Tbilisi

flexural dermatitis

current  itchy  rashs

diagnosed eczema

current rhino-conjuctivitis

diagnosed hay fever

≥4 asthma attacks

current wheezing

diagnosed asthma

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 III quantified
in boys and girls with POR risk and corresponding 95% confidence intervals (CIs).
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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, Tbilisi, 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.
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ÐÀÑÏÐÎÑÒÐÀÍÅÍÍÎÑÒÜ  ÀÑÒÌÛ  È  ÀËËÅÐÃÈÈ
ÑÐÅÄÈ  ÏÎÄÐÎÑÒÊÎÂ  Â  ÃÐÓÇÈÈ:  ÑÐÀÂÍÅÍÈÅ
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Àáðàìèäçå Ò.Ã., Ãîòóà Ì.À., Ðóõàäçå Ì.Ò., Ãàìêðå-
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Öåíòð àëëåðãèè è èììóíîëîãèè, Òáèëèñè, Ãðóçèÿ

Öåëüþ íàñòîÿùåãî èññëåäîâàíèÿ ÿâèëîñü ïðîñëåäèòü
äèíàìèêó èçìåíåíèé ðàñïðîñòðàíåíèÿ àñòìû, àëëåð-
ãè÷åñêîãî ðèíî-êîíúþíêòèâèòà è àòîïè÷åñêîé ýêçåìû
ñðåäè ïîäðîñòêîâ â Ãðóçèè. Èññëåäîâàíèå ïðîâåäåíî â
1996-2003 ãã ñîãëàñíî ïðîòîêîëàì ISAAC â äâóõ öåíòðàõ
- Òáèëèñè è Êóòàèñè. Â ðåçóëüòàòå âûÿâëåí ðîñò ïîêàçà-
òåëåé ðàñïðîñòðàíåííîñòè òåêóùèõ õðèïîâ îò 3.6% äî
5.6% (p=0.0001) è ðèíî-êîíúþíêòèâèòà îò 4.6% äî 5.7%
(p=0.008), â òî âðåìÿ êàê ïîêàçàòåëè àòîïè÷åñêîé ýêçå-
ìû îñòàâàëèñü áåç èçìåíåíèé, ñîñòàâèâ ñîîòâåòñòâåí-
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íî 4.1% è 4.3%. Ïîêàçàíà äèâåðãåíòíîñòü â èçìåíåíèÿõ
ðàñïðîñòðàíåíèÿ àëëåðãè÷åñêèõ çàáîëåâàíèé ñðåäè
ìàëü÷èêîâ è äåâî÷åê. Ïîêàçàòåëè âñåõ ñèìïòîìîâ ñðå-
äè ìàëü÷èêîâ âîçðîñëè, â òî âðåìÿ êàê ñðåäè äåâî÷åê
íàáëþäàëîñü óìåíüøåíèå ðàñïðîñòðàíåíèÿ ðèíî-êîíú-

þíêòèâèòà è àòîïè÷åñêîé ýêçåìû. Ñëåäóåò ïîä÷åðêíóòü
íåîäíîðîäíîñòü äèíàìèêè èçìåíåíèÿ ïîêàçàòåëåé â
èçó÷àåìûõ öåíòðàõ. Íàáëþäàåìûé ðîñò ïîêàçàòåëåé â
Òáèëèñè, ÷åì â Êóòàèñè, àññîöèèðîâàí, âåðîÿòíî, ñ
áîëåå âûðàæåííûì ïðîöåññîì “âåñòåðíèçàöèè”.

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 Onñlogical Clinic, Tbilisi, Georgia

The German-Georgian Specialized Oncological Clinic (Deut-
sch-Georgische Fachklinik für 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

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, HTLV 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.

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.
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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 Onñlogical Clinic, Tbilisi, 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.
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Ìàðäàëåéøâèëè Ê.Ì., Øàòèðèøâèëè Ã.Ø., Ëîëàäçå Ã.Ä., Õàòåëèøâèëè Â.Ì., Äóíäóà Õ.Â.

Íåìåöêî-Ãðóçèíñêàÿ ñïåöèàëèçèðîâàííàÿ îíêîëîãè÷åñêàÿ êëèíèêà, Òáèëèñè, Ãðóçèÿ

Íåìåöêî-Ãðóçèíñêàÿ ñïåöèàëèçèðîâàííàÿ îíêîëîãè-
÷åñêàÿ  êëèíèêà ÿâëÿåòñÿ ÷àñòíûì ìåäèöèíñêèì ó÷å-
ðåæäåíèåì. Òåñíîå ñîòðóäíè÷åñòâî ñ íåìåöêèìè êëè-
íèêàìè è íàó÷íî-èññëåäîâàòåëüñêèìè ëàáîðàòîðèÿ-
ìè ïîçâîëèëî ïðîâåäåíèå èññëåäîâàíèÿ ãåìîïîýòè-
÷åñêèõ ñòâîëîâûõ êëåòîê ïóïîâèííîé êðîâè, ÷òî
ñïîñîáñòâóåò ñîçäàíèþ áàíêà ïóïîâèííîé êðîâè â
Ãðóçèè. Ñ ïîìîùüþ ìóíèöèïàëüíîãî ãðàíòà ãîðîäà

Òáèëèñè áûëà îñóùåñòâëåíà ïðîãðàììà ïîìîùè ñå-
ìüÿì ñ îíêîãåìàòîëîãè÷åñêèìè çàáîëåâàíèÿìè, êî-
òîðàÿ ïîçâîëèëà ïðèñòóïèòü ê ñîõðàíåíèþ ãåìîïîýòè-
÷åñêèõ ñòâîëîâûõ êëåòîê. Ïðè ñîòðóäíè÷åñòâå ñ Ìè-
íèñòåðñòâîì òðóäà, çäðàâîîõðàíåíèÿ è ñîöèàëüíîãî
îáåñïå÷åíèÿ Ãðóçèè êëèíèêà àêòèâíî ðàáîòàåò íàä ñî-
çäàíèåì íàöèîíàëüíîé ïðàâîâîé áàçû áàíêèðîâàíèÿ
ïóïîâèííîé êðîâè.
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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-
gekündigten statistischen Daten bezüglich 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 Erkrankungshäu-
figkeit erheblich steigert [4-6].

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

Salutogenese als Konzept wurde in den 60-er Jahren
des 20. Jahrhunderts eingeführt. In der europäischen
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 Wörtern abgeleitet worden ist:
athlein-Beschwerden und genese-Entstehung, das heißt,
Entstehung von Beschwerden. Da die Parogenese die
Entstehung der Krankheit erforscht, stützt sich die pa-
togenesische Behandlung auf die Erschwächung der
krankheitserregenden Faktoren.

In dieser Richtung wirkt die anthroposophisch orienti-
erte Medizin für die klasisische Medizin ergänzend,
stützt sich aber auf die klassisch-naturwissenschaftli-
che Medizin und stellt sich dabei als Erweiterung des-
sen unter Berücksichtigung des geistigen Wesens des
Menschen dar.

Ziel der Vorschung. Die wissenschaftliche Bewertung einer
auf das salutogenesische Modell gestützten anthroposo-
phischen Behandlung, mit dem Ziel der Reduzierung von

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 Repräsentativität der Zielgruppe und zur Vermeidung
der Zufallstsmöglichkeit wurde eine Randomisierungsmeth-
ode mittels nummerierter Couverts verwendet.

Die Basisgruppe bestand aus 92 am Asthma bronchiale
erkrankten Kindern im Alter von 3-15 Jahren, nämlich am
intermitiven und persistenten (leichte und mittelmäßige
Formen) Asthma bronchiale. Aus dem erwähnten 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 „Theraspiehaus” durchgeführt – insge-
samt 40 Kinder (Basisgruppe).

In der Untergruppe B wurden die Diagnostik und Behand-
lung nach dem klassischen Schema durchgeführt: Auf der
Basis einerseits der Abteilung für klinische Allergologie
und der Abteilung für Immunologie am wissenschaftlichen
Institut für Pädiatrie – 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
gemäß der Prinzipien der anthroposophischen Medizin in
der Kinder- und Ewachsenenpraxis der Stadt Saarbrücken
(Deutschland) durchgeführt.

Die Effektivität der Behandlung beim Krankheitsverlauf
des Asthma bronchiale wurde nach der Qualität 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 nächtlicher Symp-

ANTHROPOSOPHISCHE BEHANDLUNGSASPEKTE
DES ASTHMA BRONCHIALE IM KINDESALTER

Andriaschwili L., Karseladze R., Ulrich B.

Forschungsinstitut I.Pagawa am Ministerium für Arbeits-, Gesundheits-
und Sozialschutz Georgiens; GmbH Therapie Haus, Tbilisi;
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tome; Gute körperliche Ausdauer; Bedarf an kurzwirkend-
en ß‚ -Agonisten – (höchstens zwei Inhalationen in 24
Stunden); Keine Notwendigkeit einer dringenden
medizinischen Hilfe und das Fehlen von Begleiteffektiv-
ität nach der durchgeführten Therapie.

Die Effektivität der Behandlung wurde auch durch die
Untersuchnung der äußeren Atmungsfunktion in Dynamik
bewertet. Die Untersuchung der äußeren Atmungsfunk-
tion vollzog sich in der Abteilung für klinische Allergolo-
gie und Immunologie am wissenschaftlichen Forsc-
hungsinstitut – mit dem Apparat BODYSTAR E6-90. Un-
tersucht wurden folgende Parameter der äußeren 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 dünnen
((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 lgE-Niveau untersucht. Diese Untersuchung wurde
mit Hilfe des Hexagon-lgE, eines einstufigen immunochro-
matographischen Testes, durchgeführt, der die Gesamt-
menge des Immunoglobulins E (lgE) bestimmt.

Zur Asthma-Selbstkontrolle sollten die Patienten ein Asth-
ma-Tagebuch führen, das die Peack-Flow-Messungen und
dazu noch folgende Schwerpunkte umfasste: war der Schlaf
ruhig oder unruhig, hatte der Patient nach dem Aufwachen
Müdigkeitsgefühl 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,benötigte er Medika-
mente zur Verschärfungsphase oder nicht,Peack-Flow
Messungen zweimal am Tage, morgens und abends.

Für 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 durchgeführt.

Auf der letzten Etappe fand eine mathematisch-statistische
Bearbeitung von klinisch-anamnetischen, instrumental-lab-
oratorischen und psychologischen Forschungsergebnis-

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-
seffektivität des Asthma bronchiale mit den thera-
peutischen Möglichkeiten 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 gemäß der zufälligen, einfachen Randomisierungs-
methode gewählt.

Vor dem Beginn des Behadlungskurses wurden die Diag-
nosen der Patienten nochmals überprüft, 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 mittelmäßig persistente Asthma bronchiale kon-
statiert.

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

Die klinisch-allergologischen und instrumental-laborator-
ischen Ergebnisse wurden aufgrund eines spezifischen
Fragebogens studiert, wobei die ätiologische Struktur des
Asthma bronchiale, allergische Hauttests, Bestimmung des
spezifischen lgE, der funktionale Zustand der äußeren At-
mung berücksichtigt 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 Berücksichtigung 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). Zusätzlich wurde Folgendes analysiert: Häufig-
keit der Anfälle, die einer dringenden medizinischen Hilfe
und intensiver Therapie bedurften; Zahl der Hospitalis-
ierungsfälle; Häufigkeit von Schulversäumnissen vor
dem Beginn der Behandlung und nach deren Abschluß
(nach 24 Monaten).
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Parallel zu den erwähnten Parametern, vor dem Beginn der
Behandlung und nach 24 Monaten, wurden die Werte des
funktionalen Zustandes der äußeren Atmung, das lgE-
Niveau und allergische Hautests bestimmt.

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

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

In der Gruppe Aa (3-7-jährige) hatten die am Asthma bron-
chiale erkrankten Kinder das Altersdebüt der Krankheit
unter 3 Jahren. Die Patienten hatten häufige, mit hohem
Fieber begleitende Krankheitsentwicklung, Neigung zu
Geschwüren, Schwellungen, eine reduzierte Konzentra-
tionsfähigkeit.

In der Gruppe Ab (8-15-jährige) trat das Altersdebüt der
Krankheit hauptsächlich über 3 Jahren auf, hinsichtlich
der Krankheitsneigung hatten diese Kinder selten hohes
Fieber, hatten aktive wachsame Konzentrationsfähigkeit,
fixe Ideen, eine ständig kalte Peripherie.

In der Gruppe Aa verlief die Behandlung mit anthroposo-
phischen Heilmitteln folgendermaßen: 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. 7 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-
rchführt. In dieser Untergruppe wurden während der Re-
mission parallel zu den Medikamenten auch die anthro-
posophisch orientierten Hilfstherapien durchgeführt:
Heileurythmie und Kunsttherapie, 7-Wochen-Kurse 2-mal
in 2 Jahren.

Außerdem berücksichtigten wir während der Behandlung
den individuellen Zustand des Patienten und fügten
entsprechend Levico comp. (Wala) glob, Bronchi/Plan-
tago (Wala) glob, Pneumodoron I und II dil. (Weleda),
Argentum /Echinacea amp. (Weleda), hinzu.

Im Falle der Krankheitsverschärfung wurden Gencydo 3%,
Levico D3, Cuprum aceticum comp. (Wala) amp. in Inhal-
lationsform, intensiv, 2-3 mal am Tage verwendet. Während
der Verschärfung der Krankheit durften die Patienten auch
kurzwirkende ß‚ -Agonisten verwenden, falls die Anfälle
durch die anthroposophischen Inhalationsmittel nicht be-
seitigt werden konnten.

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

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
Effektivität 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-jährige).
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Basisgruppe (n=60) Kontrollgruppe (n=32) Funktionale Werte der 
äußeren Atmung vor der 

Behandlung 
nach der 

Behandlung 
durchschnittlicher 

Standardfehler 
vor der 

Behandlung 
nach der 

Behandlung 
durchschnittlicher 

Standardfehler FF p 

VC 66.04 74.04 1.47 74.56 74.5 2.76 0.090 0.929 

FEV1 64.92 73.8 1.57 73.59 76.4 2.67 0.373 0.712 

FEV1/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 2.51 0.912 0.368 

FLOW 75% 56.80 74.4 1.26 59.21 60.1 2.47 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 

WTT 124.04 120.4 1.44 132.9 114.4 6.46 0.531 0.599 
 

0

1
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3

0,75 3 6 9 12 18 24

Mon ate

Basisgruppe Deutsche Gruppe Kontrollgruppe

Basisgruppe Kontrollgruppe Insgesamt Anwen-
dungsbedarf 
der β2 –
Agonisten 

vor der 
Behand-lung 

M (Absol. 
Zahl. %) 

nach der 
Behand-lung 
(Absol. Zahl. 

%) 

vor der 
Behand-lung 

M (Absol. 
Zahl. %) 

nach der 
Behand-lung 
(Absol. Zahl. 

%) 

vor der 
Behand-lung 

M (Absol. 
Zahl. %) 

nach der 
Behand-lung 
(Absol. Zahl. 

%) 
Kein Bedarf 0 38/95.0 0 5/15.6 0 43/59.7 
Bedarf nach 
höchstens 2 
Inhallationen 
pro Tag 

32/80.0 2/5.0 24/75.0 20/62.5 56/77.8 22/30.6 

Bedarf nach 
mehr als 2 
Inhalla-tionen 
pro Tag 

8/20.0 0 8/25.0 7/21.9 16/22.2 7/9.7 

     F=0.600 
p=0.612 

F=0.627 
p=0.000 

Insgesamt 40/100 40/100 32/100 32/100 72/100 72/100 
 

Abbildung 2. Dynamik des Hustens im Behandlungsprozess der am Asthma bronchiale erkrankten Kinder.

Tabelle 1. Bedarf nach den kurzwirkenden β2- Agonisten bei den am Asthma bronchiale
erkrankten Kindern in der Anfangs- und Abschlussetappe der Forschung.

Tabelle 2. Der funktionale Zustand der äußeren Atmung beim erforschten Kontingent (eine dispersive Analyse).
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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 Häufigkeit von Atemnotfällen in der Basis-
gruppe im Vergleich zur Kontrollgruppe bedeutend
reduziert.

Genauso wurde die Intensität 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 gleichmäßig ausgedrückt. Sie zeigt
eine bedeutende Verbesserungstendenz im Laufe von 24
Monaten im Vergleich zu der Kontrollgruppe, es muß aber
gesagt werden, dass auch in der Kontrollgruppe eine Ver-
besserungstendenz zu merken (Abbildung 2).

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

Mit dem Ziel der Einschätzung der Behandlungseffektivität
wurde auch die Funktion der äußeren Atmung vor dem Be-
ginn und nach dem Abschluß der Behandlung in Dynamik
bewertet. Durch die Einschätzung der funktionalen Zustand-
swerte der äußeren Atmung wurde gezeigt, dass die Zahl
der spirographischen Kennzeichen zugenommen hat in der
Hauptgruppe, was die Durchgänglichkeitsverbesserung 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 äußeren 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 Änderungen der funktionalen Werte der
äußeren Atmung nicht konstatiert (Tabelle 2).

Nach der katamnesischen Beobachtung (3 Jahre) hatten
50 % der Patienten, die mit anthroposophischen Heilmit-
teln behandelt wurden, eine 2-jährige Remission, 25% -
eine 1-jährige Remission, 25% aber – eine 6-monatige Re-
mission. In der Kontrollgruppe hatten 20% der Patienten
eine 2- jährige Remission, 25% eine 1- jährige, 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 Möglichkeit
an, bei der Behandlung des Asthma bronchiale klinische
Werte zu verbessern und allopatische Mitteln zu reduzieren.

Schlußfolgerungen. 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-jährige Remission, 25% -
eine 1-jährige Remission, 25, % aber – eine 6-monatige
Remission. In der Kontrollgruppe hatten 20% der Patient-
en eine 2- jährige Remission, 25% eine 1- jährige, 55% aber
nur eine 3-monatige Remissionsperiode.

Das salutogenesische Modell bezieht nicht nur die
Patienten sondern auch dessen Eltern sehr aktiv und
bewußt in den Prozeß 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 verstärken, 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.

I. 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.

ÐÅÇÞÌÅ

ÀÍÒÐÎÏÎÑOÔÈ×ÅÑÊÈE ÀÑÏÅÊÒÛ ËÅ×ÅÍÈß ÁÐÎÍÕÈÀËÜÍÎÉ ÀÑÒÌÛ Â ÄÅÒÑÊÎÌ ÂÎÇÐÀÑÒÅ

Àíäðèàøâèëè Ë. Í., Êàðñåëàäçå Ð. Ë., Óëðèõ Â.

Íàó÷íî-èññëåäîâàòåëüñêèé èíñòèòóò ïåäèàòðèè; ÎÎÎ "Äîì òåðàïèè", Òáèëèñè, Ãðóçèÿ

Öåëüþ íàøåãî èññëåäîâàíèÿ ÿâèëàñü íàó÷íàÿ îöåíêà
àíòðîïîñîôè÷åñêîãî ìåòîäà ëå÷åíèÿ äåòåé, áîëüíûõ
áðîíõèàëüíîé àñòìîé.

Ëå÷åíèå ïðîâîäèëîñü 92-óì äåòÿì, áîëüíûì áðîíõè-
àëüíîé àñòìîé, â âîçðàñòå îò 3 äî 15 ëåò. Îñíîâíóþ ãðóï-
ïó ñîñòàâèëè 60 äåòåé, êîòîðûì ëå÷åíèå ïðîâîäèëîñü
àíòðîïîñîôè÷åñêèìè ñðåäñòâàìè, 32-óì   (êîíòðîëüíàÿ
ãðóïïà) ëå÷åíèå ïðîâîäèëîñü ïî êëàññè÷åñêîé ñõåìå.

Ðåçóëüòàòû äâóõãîäè÷íîãî ëå÷åíèÿ ïîêàçàëè, ÷òî ïðè-
ìåíåíèå àíòðîïîñîôè÷åñêèõ ëå÷åáíûõ ñðåäñòâ ðåàëü-
íî óëó÷øàåò êëèíè÷åñêóþ êàðòèíó è óâåëè÷èâàåò ïå-
ðèîä ðåìèññèè. Âêëþ÷åíèå â êîìïëåêñ ëå÷åíèÿ àíòðî-
ïîñîôè÷åñêèõ ñðåäñòâ ïîâûøàåò ýôôåêòèâíîñòü ëå÷å-
íèÿ, ÷òî äàåò âîçìîæíîñòü ðåäóöèðîâàíèÿ èëè çàìå-
ùåíèÿ àëëîïàòè÷åñêèõ ïðåïàðàòîâ.
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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, äthanol-
haltige Spülflüssigkeit bei transurethralen (TUR) und hys-
teroskopischen Interventionen frühzeitig zu erkennen.
Dieses Verfahren wurde erstmalig 1986 durch Hultén et al.
eingesetzt, um die Entstehung eines TUR-Syndroms
frühzeitig zu erkennen [1].

Da diese endoskopischen Eingriffe auch in Allgemein-
anästhesie durchgeführt 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 hepatozellulären Karzinoms einer perkutanen
Ethanolinstillations-therapie (PEIT) unterziehen mussten.
Da durch diese Behandlung hohe Blutalkoholkonzentra-
tionen erreicht werden können, ist die PEIT für die Evalu-
ierung der AAK besonders geeignet [2]. Im Durchschnitt
werden jährlich in der Abteilung Gastroenterologie und
Hepatologie der Medizinischen Hochschule Hannover 100
PEIT-Behandlungen in Intubationsnarkose durchgeführt.

Material und Methoden. Die Untersuchung wurde durch
die Ethikkommission der Medizinischen Hochschule Han-
nover genehmigt. Nach Aufklärung und Einwilligung wur-
den bei 24 Patienten (4 weib-lich, 20 männlich, 66.4±9 Jahre)
zeitgleich arterielle (aBAK) und zentralvenöse (vBAK) Blut-
proben vor, während und nach der Ethanoinstillation (96%,
52.3±27.8 ml) abgenommen.

Die Bestimmung der Blutalkoholkonzentrationen erfolgte im
Institut für 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 für Rechtsmedizin,
der Deutschen Gesellschaft für Verkehrsmedizin und der
Gesellschaft für 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

der Mittelwert gebildet. Als Endergebnis wurde ein Mittel-
wert aus den beiden Mittelwerten der Einzelmethoden ge-
bildet. Da die Messungen im Serum durchgeführt 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 wäss-
riger Standards (g/l) 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/‰) in vorlieg-
ende Untersuchungen und Betrachtungen ein. Basierend
auf einer Untersuchung von mehr als 25.000 Blutproben
beträgt 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 für den klinischen Einsatz entwickelten Messgerät
im Hauptstrom bestimmt (Alcotest® 7410 med, Dräger). Für
die Messung wurde zwischen Tubus und Filter eine han-
delsübliche Verlängerung mit abge-winkeltem Bronchosko-
pieansatz (Medisil "Gänsegurgel", VBM Medizintechnik)
eingesetzt. Nach der manuellen Applikation eines Atem-
zuges wurde durch Abklemmen der Gänsegurgel der in-
spiratorische Druck auf 20 mmHg gehalten. Nach Öffnen
des Bronchioskopieadapters und sofortigem Anpressen
des Mundstücks wurde das expiratorische Atemgas durch
das Messgerät geleitet. Der automatische Messmodus des
verwendeten Alkometers gewähr-leistete, dass bei einem
Atemvolumen von >300ml die Blasdauer in Abhängigkeit
vom Gasfluss zwischen 2-12s betrug. Relevante kardi-
ozirkulatorische Nebenwirkungen des Blähmanövers 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 können, die üblicherweise in Gramm pro Kil-
ogramm (g/kg) bzw. in Gramm pro 1000 Einheiten (g/‰)
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

VERGLEICH VON BLUT- UND ATEMALKOHOLKONZENTRATIONEN WÄHREND
DER PERKUTANEN ÄTHANOLINSTILLATIONSTHERAPIE (PEIT)

BEI INTUBIERTEN PATIENTEN MIT HEPATOZELLULÄREM KARZINOM

Weilbach1 C., Kedia2 G., Albrecht2 K., Heine3 J., Piepenbrock4 S., Jonas2 U., Breitmeier5 D.

1Abteilung für Anästhesie, St. Josefs-Hospital, Cloppenburg; 2Urologie, Medizinische Hochschule Hannover;
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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/‰.

Die Spannweite der Blutalkoholkonzentrationen betrug
zentral-venös 0.07-1.51 ‰, bzw. arteriell 0.02-1.66 ‰. Die
höchste Korrelation fand sich zwischen der vBAK und
der aBAK (r2=0.94). Die Korrelationen zwischen der AAK
und der vBAK (r2 = 0.84) bzw. der AAK und der aBAK (r2 = 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
möglich, auch bei beatmeten Patienten die Atemalkohol-
konzentration valide zu messen [7,8,9]. Die AAK-Messung
korrelierte sowohl bei hohen (>1.0‰) als auch bei niedri-
gen (<0.3‰) 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 während
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
Nebenstrommessgerät (Alcomed 3010, Biotest) zur Bes-
timmung der AAK bei beatmeten Patienten verwendet [12].

Abbildung. Arterielle (aBAK), zentral-venöse (vBAK) und
Atemalkoholkonzentration (AAK) vor (Zeitpunkt 0),
während (Zeitpunkt 1) und nach perkutaner Äthanolin-
jektion (Zeitpunkt 2) bei 24 intubierten Patienten mit
einem hepatozellulärem Karzinom im Rahmen der PEIT.

Die Atemalkoholkonzentration kann durch Multiplikation
mit dem Umrechnungsfaktor Q (blood-breath-ration) zur
Abschätzung 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 Größe
[11]. Einen wesentlichen Einfluss auf die Höhe 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/AAK-Quotient relevant auch
durch verschiedene Umgebungstemperaturen beeinflusst
werden [16]. Weiterhin korreliert die Größe des Umrech-
nungsfaktors auch mit der Alkoholkonzentration [11]. In
den meisten Ländern wird im polizeilichen Alltag ein Um-
rechnungsfaktor zwischen 2.0 und 2.3 benutzt [17,18], am
häufigsten 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 möglichst
tubusnah erfolgen, da durch Feuchtigkeit im Beat-
mungssystem die ausgeatmete Alkoholkonzentration sig-
nifikant reduziert wird. In einer Voruntersuchung mit einem
Gerät zur Messung der AAK im Nebenstrom (AlcoMed®

3011, Biotest) stellte die zunehmende Feuchtigkeit im Orig-
inal-Probenschlauch eine wesentliche Ursache für falsch
niedrige Werte dar. Mit dem Alcotest® 7410 med der Firma
Dräger gemessenen Atemalkoholkonzentrationen waren
statistisch signifikante Korrelationen zwischen der unter
forensischen Bedingungen gemessenen BAK und der
AAK zu erheben.

Der Einsatz von Geräten zur Messung im Nebenstrom-
verfahren ist  aus technischer und aus Hand-
habungssicht wesentlich unkomplizierter und zu favori-
sieren. Die höhere Narkosegasbe-lastung der Raumluft
unter Verwendung des Gerätes der Firma Dräger im
Hauptstromver-fahren wirkt sich jedoch unter klinischen
Bedingungen praktisch nicht aus. Aufgrund der guten
Genauigkeit des Gerätes der Firma Dräger würden wir
dieses im klinischen Alltag favorisieren. Das Dräger-
Gerät unterschätzt die arterielle und überschätzt die
venöse Blutalkoholkonzentration durch Messung der
Atemalkoholkonzentration [2].

Das vorgestellte Verfahren gewährleistet bei beatme-
ten Patienten auch bei niedrigen Blut-alkoholspiegeln
eine zuverlässige Messung der AAK. Die Messung
kann zudem zu jeder Zeit durchgeführt werden. Dies
ist insofern von Bedeutung, da während endoskopis-
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cher Eingriffe bereits eine geringe AAK (<0.05mg/L)
eine relevante Einschwemmung der alkoholhaltigen
Spülflüssigkeit (z.B. Somanol® + Ethanol 1%, B. Braun)
belegen kann. Zink et al. konnten zeigen, dass bei
Verwendung einer 1.92%-igen alkoholhaltigen Spül-
lösung während einer TUR der Prostata ab einer AAK
von 0.2‰ mit einer kreislaufrelevanten Einschwem-
mung zu rechnen ist [19]. Aufgrund des maximalen
Messfehlers des verwendeten AAK-Gerätes, der im
klinisch interessanten Bereich von 0-0.5 mg/L
mit±0.03 mg/L angegeben wird, wäre es empfeh-
lenswert, die Alkoholkonzentration der Spülflüssig-
keit zu erhöhen, um mögliche 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 Dräger im Hauptstrom der Expirationsluft besteht
eine signifikante Korrelation, weswegen der Einsatz dieses
Gerätes zur Messung der AAK bei Eingriffen mit ethanol-
markierten Spülflüssigkeiten empfohlen werden kann.
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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
Dräger, 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‰ in the central venous samples and 0.02-

SUMMARY

EVALUATION  OF  BREATH  ALCOHOL  MEASUREMENT  PROCEDURES
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1.66‰ in the arterial samples. An excellent correlation
between both the venous and arterial blood alcohol con-
centrations (r2=0,94), as well as between the breath al-
cohol concentrations and the venous (r2=0,84) or arteri-
al alcohol concentration (r2=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.
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Öåëüþ äàííîãî èññëåäîâàíèÿ ÿâèëàñü îöåíêà òî÷íîñòè ìå-
òîäèêè èçìåðåíèÿ êîíöåíòðàöèè àëêîãîëÿ â âîçäóøíûõ
ïóòÿõ ó áîëüíûõ, íàõîäÿùèõñÿ íà èñêóññòâåííîì äûõàíèè.

Áûëè îáñëåäîâàíû áîëüíûå, ó êîòîðûõ äëÿ ëå÷åíèÿ ãå-
ïàòîöåëëóþëÿðíîé êàðöèíîìû ïðîèçâîäèëàñü ïåðêó-
òàííàÿ èíñòèëÿöèÿ (âêàïûâàíèå) ýòàíîëà. Ñ ïîìîùüþ
äåãèäðîãåíàçû àëêîãîëÿ è ãàçõðîìàòîãðàôèè áûëî îï-
ðåäåëåíî ñîäåðæàíèå àëêîãîëÿ â êðîâè è â âîçäóøíûõ
ïóòÿõ. Êîíöåíòðàöèÿ àëêîãîëÿ èçìåðÿëàñü, ñïåöèàëüíî
èçãîòîâëåííûì äëÿ êëèíè÷åñêîãî ïðèìåíåíèÿ, èçìåðè-
òåëüíûì àïïàðàòîì (Alcotest® 7410 med, Dräger).

Êîíöåíòðàöèÿ àëêîãîëÿ â âåíîçíîé è àðòåðèàëüíîé
êðîâè ñîñòàâèëà ñîîòâåòñòâåííî 0,07-1,51‰ è 0,02-
1,66‰, ìåæäó íèìè áûëà îáíàðóæåíà íàèâûñøàÿ
êîððåëÿöèÿ (r2=0,94). Ñîîòíîøåíèå êîíöåíòðàöèè àë-
êîãîëÿ â âîçäóøíûõ ïóòÿõ ê êîíöåíòðàöèè àëêîãîëÿ
âåíîçíîé (r2=0,84) è àðòåðèàëüíîé êðîâè (r2=0,89) áûëî
ñðàâíèòåëüíî ìåíåå âûðàæåíî, îäíàêî ñòàòèñòè÷åñêè
äîñòîâåðíî (p<0,01).

Ìåòîä ïîçâîëÿåò äîñòîâåðíîå èçìåðåíèå êîíöåíòðàöèè
àëêîãîëÿ â âîçäóøíûõ ïóòÿõ ó áîëüíûõ, íàõîäÿùèõñÿ íà
èñêóññòâåííîì äûõàíèè.
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Çà ïðîøåäøèå ãîäû, ïîñëå îòêðûòèÿ ôàðìàöåâòè÷åñ-
êîãî ðûíêà â Ãðóçèè, òàê æå êàê è âî âñåõ ñòðàíàõ ÑÍÃ,
çàðåãèñòðèðîâàíû íåñêîëüêî äåñÿòêîâ îðèãèíàëüíûõ àí-
òèáèîòèêîâ, íå ñ÷èòàÿ ñîòåí ðàçëè÷íûõ íàèìåíîâàíèé.
Ïðàêòè÷åñêèì âðà÷àì çà÷àñòóþ òðóäíî ðàçîáðàòüñÿ â
ýòîì ìíîãîîáðàçèè èìåþùèõñÿ ïðåïàðàòîâ, â ñâÿçè ñ
÷åì, âîçíèêàåò íåîáõîäèìîñòü ðàçðàáîòêè ôîðìóëÿðîâ,
àëãîðèòìîâ, ñòàíäàðòîâ àíòèáàêòåðèàëüíîé òåðàïèè,
ïðèçâàííûõ äàòü ðåêîìåíäàöèè ïî îïòèìàëüíîìó èñ-
ïîëüçîâàíèþ ïðîòèâîìèêðîáíûõ ñðåäñòâ. Óðîëîãè÷åñ-
êèå èíôåêöèè ÿâëÿþòñÿ ÷àñòûìè çàáîëåâàíèÿìè êàê â
àìáóëàòîðíîé ïðàêòèêå, òàê è â ñòàöèîíàðå. Ê íàèáî-
ëåå ðàñïðîñòðàíåííûì óðîãåíèòàëüíûì èíôåêöèÿì
îòíîñÿòñÿ: âíåáîëüíè÷íûå èíôåêöèè - îñòðûé öèñòèò,
îñòðûé è õðîíè÷åñêèé ïèåëîíåôðèò, áåññèìïòîìíàÿ
áàêòåðèóðèÿ; ãîñïèòàëüíûå èíôåêöèè ìî÷åâûâîäÿùèõ
ïóòåé, ãîñïèòàëüíûå èíôåêöèè â ðåàíèìàöèè, íåãîíî-
êîêêîâûé óðåòðèò, áàêòåðèàëüíûé ïðîñòàòèò. Çàáîëåâàå-
ìîñòü îñòðûì öèñòèòîì ïî ðàñ÷åòíûì äàííûì, íàïðè-
ìåð â Ðîññèè, ñîñòàâëÿåò 26-36 ìëí. ñëó÷àåâ â ãîä.

Ó÷èòûâàÿ âûñîêóþ ðàñïðîñòðàíåííîñòü óðîèíôåêöèé
è çíà÷èìîñòü àíòèáàêòåðèàëüíîé ôàðìàêîòåðàïèè, à òàê-
æå òî, ÷òî âûáîð àäåêâàòíûõ àíòèáàêòåðèàëüíûõ ïðåïà-
ðàòîâ äëÿ ëå÷åíèÿ óðîèíôåêöèé ÿâëÿåòñÿ ïåðâîî÷åðåä-
íîé çàäà÷åé êëèíèöèñòîâ, öåëüþ íàñòîÿùåãî îáçîðà ÿâè-
ëîñü îñâåùåíèå ñîâðåìåííûõ äàííûõ ëèòåðàòóðû î ôàð-
ìàêîäèíàìèêå è ôàðìàêîêèíåòèêå îñíîâíûõ àíòèáèî-
òèêîâ, ïðèìåíÿåìûõ â ëå÷åíèè óðîèíôåêöèé, à òàêæå
òàêòèêè ïðîâåäåíèÿ ðàöèîíàëüíîé àíòèáàêòåðèàëüíîé
òåðàïèè óðîèíôåêöèé. Íàñòîÿùèé îáçîð ïðåäóñìàòðè-
âàåò îçíàêîìëåíèå øèðîêîãî êðóãà âðà÷åé-óðîëîãîâ ñ
äàííûìè ìåòîäè÷åñêèõ ðåêîìåíäàöèé, ïîñîáèé, ñòàí-
äàðòîâ, ðàçðàáîòàííûõ çà ðóáåæîì ïî àíòèáàêòåðèàëü-
íîé òåðàïèè óðîèíôåêöèé [1,3,4,10,11,12,14].

Èíôåêöèè ìî÷åâûâîäÿùèõ ïóòåé (ÈÌÏ) ïî ëîêàëèçà-
öèè ðàñïðåäåëÿþòñÿ íà èíôåêöèè âåðõíèõ è íèæíèõ ìî-
÷åâûâîäÿùèõ ïóòåé, à ïî õàðàêòåðó òå÷åíèÿ - íà íåî-
ñëîæíåííûå è îñëîæíåííûå [4,15].

Ñîãëàñíî àíàòîìè÷åñêîé êëàññèôèêàöèè, ÈÌÏ ïîäðàç-
äåëÿþò íà èíôåêöèè íèæíèõ è âåðõíèõ îòäåëîâ ìî÷å-
âûâîäÿùèõ ïóòåé [4,8]. Ê èíôåêöèÿì íèæíèõ îòäåëîâ
ìî÷åâûâîäÿùèõ ïóòåé îòíîñÿòñÿ îñòðûé öèñòèò (ÎÖ),
óðåòðèò è ïðîñòàòèò, ê èíôåêöèÿì âåðõíèõ îòäåëîâ ìî-
÷åâûâîäÿùèõ ïóòåé - îñòðûé è õðîíè÷åñêèé ïèåëîíåô-
ðèò. Íåîñëîæíåííûå ÈÌÏ (ÍÈÌÏ) âîçíèêàþò ó áîëü-
íûõ ïðè îòñóòñòâèè îáñòðóêòèâíûõ óðîïàòèé è ñòðóê-

òóðíûõ èçìåíåíèé â ïî÷êàõ è ìî÷åâûâîäÿùèõ ïóòÿõ
(ðàçíûå ôîðìû ìî÷åêàìåííîé áîëåçíè, ïîëèêèñòîç,
àíîìàëèè ðàçâèòèÿ è ðàñïîëîæåíèÿ ïî÷åê, ñòðèêòóðû
ìî÷åòî÷íèêà, óðåòðû, ïóçûðíî-ìî÷åòî÷íèêîâûé ðåô-
ëþêñ, äîáðîêà÷åñòâåííàÿ ãèïåðïëàçèÿ ïðåäñòàòåëüíîé
æåëåçû ñ íàðóøåíèåì ïàññàæà ìî÷è è ò.ä.), à òàêæå ó
ïàöèåíòîâ áåç ñåðüåçíûõ ñîïóòñòâóþùèõ çàáîëåâàíèé.

Â ïîëíîé ìåðå ê ÍÈÌÏ îòíîñÿòñÿ òîëüêî îñòðûé öèñ-
òèò è îñòðûé ïèåëîíåôðèò (ÎÏ) ó íåáåðåìåííûõ æåí-
ùèí, áåç ñòðóêòóðíûõ óðîïàòèé è íåâðîëîãè÷åñêèõ äèñ-
ôóíêöèé.

Îñëîæíåííûå ÈÌÏ âîçíèêàþò ó ïàöèåíòîâ ñ ðàçëè÷-
íûìè îáñòðóêòèâíûìè óðîïàòèÿìè, ñåðüåçíûìè ñîïóò-
ñòâóþùèìè çàáîëåâàíèÿìè (ñàõàðíûé äèàáåò, íåéòðî-
ïåíèÿ), íà ôîíå èíñòðóìåíòàëüíûõ (èíâàçèâíûõ) ìåòî-
äîâ îáñëåäîâàíèÿ è ëå÷åíèÿ. Îñëîæíåííûå ÈÌÏ ÷àñòî
ÿâëÿþòñÿ ïðè÷èíîé ðàçâèòèÿ òÿæåëûõ ãíîéíî-ñåïòè÷åñ-
êèõ îñëîæíåíèé, áàêòåðèóðèè, ñåïñèñà. Âàæíîñòü âû-
äåëåíèÿ îñëîæíåííûõ è íåîñëîæíåííûõ ÈÌÏ îïðåäå-
ëÿåòñÿ ðàçëè÷èåì èõ ýòèîëîãèè è ïîäõîäîâ ê ëå÷åíèþ.
Íåîáõîäèìî ó÷èòûâàòü, ÷òî ÍÈÌÏ ìîãóò ïðîòåêàòü íå
òîëüêî â ëåãêîé/ñðåäíåòÿæåëîé, íî è â òÿæåëîé ôîðìàõ
ñ âûðàæåííûìè ñèìïòîìàìè èíòîêñèêàöèè.

Îñíîâíûìè öåëÿìè àíòèáèîòèêîòåðàïèè ÍÈÌÏ ÿâëÿ-
þòñÿ: áûñòðîå êóïèðîâàíèå ñèìïòîìîâ; âîññòàíîâëå-
íèå òðóäîñïîñîáíîñòè è ñîöèàëüíîé àêòèâíîñòè; ïðå-
äóïðåæäåíèå îñëîæíåíèé; ïðîôèëàêòèêà ðåöèäèâîâ.

Ïðèìåíåíèå àíòèáèîòèêîâ ïðè ëå÷åíèè óðîèíôåêöèé
èìååò ðÿä îñîáåííîñòåé, ÷òî íåîáõîäèìî ó÷èòûâàòü
ïðè âûáîðå ïðåïàðàòà [3,4,12,14-17]. Ó÷èòûâàÿ, ÷òî îä-
íèì èç ïðèíöèïîâ ðàöèîíàëüíîé àíòèáèîòèêîòåðàïèè
ÿâëÿåòñÿ ñîçäàíèå àäåêâàòíîé êîíöåíòðàöèè àíòèáèî-
òèêà â î÷àãå èíôåêöèè, ëå÷åíèå èíôåêöèé ìî÷åâûâî-
äÿùèõ ïóòåé, ñ îäíîé ñòîðîíû, ïðîùå ïî ñðàâíåíèþ ñ
èíôåêöèÿìè äðóãèõ ëîêàëèçàöèé, òàê êàê êîíöåíòðàöèè
áîëüøèíñòâà àíòèáàêòåðèàëüíûõ ïðåïàðàòîâ â ìî÷å â
äåñÿòêè ðàç ïðåâûøàþò òàêîâûå êàê â ñûâîðîòêå, òàê è
â äðóãèõ òêàíÿõ, ÷òî â óñëîâèÿõ íåáîëüøîé ìèêðîáíîé
íàãðóçêè (íàáëþäàåìîé ïðè ìíîãèõ óðîèíôåêöèÿõ)
ïîçâîëÿåò ïðåîäîëåòü íåâûñîêèé óðîâåíü ðåçèñòåíò-
íîñòè è äîñòèãíóòü ýðàäèêàöèè âîçáóäèòåëÿ; êðîìå òîãî,
óðîèíôåêöèè â ïîäàâëÿþùåì áîëüøèíñòâå ÿâëÿþòñÿ
ìîíîèíôåêöèÿìè, ò.å. âûçâàíû îäíèì ýòèîëîãè÷åñêèì
àãåíòîì, ïîýòîìó íå òðåáóþò êîìáèíèðîâàííîãî íà-
çíà÷åíèÿ àíòèáèîòèêîâ (çà èñêëþ÷åíèåì èíôåêöèé,
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âûçâàííûõ Pseudomonas aeruginosa) è ïðàêòè÷åñêè âñå-
ãäà âîçìîæíà òî÷íàÿ ýòèîëîãè÷åñêàÿ äèàãíîñòèêà. Îï-
ðåäåëåíèå â îáðàçöàõ íåñêîëüêèõ âèäîâ áàêòåðèé îáúÿñ-
íÿåòñÿ íàðóøåíèÿìè òåõíèêè ñáîðà è òðàíñïîðòèðîâ-
êè ìàòåðèàëà. Ñ äðóãîé ñòîðîíû, ïðè îñëîæíåííûõ
èíôåêöèÿõ ìî÷åâûâîäÿùèõ ïóòåé âñåãäà èìååòñÿ ïðè-
÷èíà (îáñòðóêöèÿ èëè äðóãàÿ), ïîääåðæèâàþùàÿ èíôåê-
öèîííûé ïðîöåññ, ÷òî çàòðóäíÿåò äîñòèæåíèå ïîëíîãî
êëèíè÷åñêîãî èëè áàêòåðèîëîãè÷åñêîãî èçëå÷åíèÿ áåç
ðàäèêàëüíîé õèðóðãè÷åñêîé êîððåêöèè. Òàêèì îáðà-
çîì, ïðè ëå÷åíèè óðîëîãè÷åñêèõ èíôåêöèé îïðåäåëÿ-
þùèì â âûáîðå àíòèáèîòèêà ÿâëÿåòñÿ åãî ïðèðîäíàÿ
àêòèâíîñòü ïðîòèâ îñíîâíûõ óðîïàòîãåíîâ. Â òî æå âðå-
ìÿ ïðè íåêîòîðûõ ëîêàëèçàöèÿõ óðîèíôåêöèé (â òêàíè
ïðåäñòàòåëüíîé æåëåçû) èìåþòñÿ ñåðüåçíûå ïðîáëåìû
äëÿ äîñòèæåíèÿ ìíîãèìè àíòèáèîòèêàìè àäåêâàòíîãî
óðîâíÿ òêàíåâûõ êîíöåíòðàöèé, ÷òî ìîæåò îáúÿñíÿòü
íåäîñòàòî÷íûé êëèíè÷åñêèé ýôôåêò äàæå ïðè óñòàíîâ-
ëåííîé ÷óâñòâèòåëüíîñòè âîçáóäèòåëÿ ê ïðåïàðàòó in vitro.

Ýòèîëîãèÿ óðîëîãè÷åñêèõ èíôåêöèé. Ê óðîïàòîãåííûì
ìèêðîîðãàíèçìàì, âûçûâàþùèì áîëåå 90% èíôåêöèé
ìî÷åâûâîäÿùèõ ïóòåé, îòíîñÿòñÿ áàêòåðèè ñåìåéñòâà
Enterobacteriaceae, à òàêæå P. aeruginosa, Enterococcus
faecalis, Staphylococcus saprophyticus. Â òî æå âðåìÿ òà-
êèå ìèêðîîðãàíèçìû, êàê S. aureus, S. epidermidis,
Gardnerella vaginalis, Streptococcus spp., äèôòåðîèäû,
ëàêòîáàöèëëû, àíàýðîáû, ïðàêòè÷åñêè íå âûçûâàþò ýòè
èíôåêöèè, õîòÿ òàêæå êîëîíèçóþò ïðÿìóþ êèøêó, âëàãà-
ëèùå è êîæó [2,4,12,14]. Íàèáîëåå ÷àñòûå âîçáóäèòåëè -
ãðàìîòðèöàòåëüíûå ýíòåðîáàêòåðèè, ãëàâíûì îáðàçîì
E.coli - 70-95%. Âòîðûì ïî ÷àñòîòå âûäåëåíèÿ ÿâëÿåòñÿ
Staphyloccocus .saprophyticus (5-20% ñëó÷àåâ ÍÈÌÏ),
êîòîðûé íåñêîëüêî ÷àùå âûäåëÿåòñÿ ó ìîëîäûõ æåíùèí.
Çíà÷èòåëüíî ðåæå ÍÈÌÏ âûçûâàþò äðóãèå ãðàìîòðè-
öàòåëüíûå áàêòåðèè (ðîäîâ Klebsiella, Proteus è äð.). Â 1-
2% ñëó÷àåâ âîçáóäèòåëÿìè ÿâëÿþòñÿ ãðàìïîëîæèòåëü-
íûå ìèêðîîðãàíèçìû, òàêèå, êàê ñòðåïòîêîêêè è ýíòåðî-
êîêêè. Ñëåäóåò ïîä÷åðêíóòü, ÷òî âíåáîëüíè÷íûå èíôåê-
öèè ìî÷åâûâîäÿùèõ ïóòåé â àìáóëàòîðíîé ïðàêòèêå è
ñòàöèîíàðå â ïîäàâëÿþùåì áîëüøèíñòâå ñëó÷àåâ âûçû-
âàþòñÿ îäíèì ìèêðîîðãàíèçìîì – êèøå÷íîé ïàëî÷êîé,
ïîýòîìó îïðåäåëÿþùèì â âûáîðå àíòèáèîòèêà ÿâëÿåò-
ñÿ åãî ïðèðîäíàÿ àêòèâíîñòü ïðîòèâ E. coli è, â íåêîòî-
ðîé ñòåïåíè, óðîâåíü ïðèîáðåòåííîé ðåçèñòåíòíîñòè â
ïîïóëÿöèè [2,5,6,14]. Â òî æå âðåìÿ ïðè ãîñïèòàëüíûõ
èíôåêöèÿõ âîçðàñòàåò çíà÷åíèå äðóãèõ óðîïàòîãåííûõ
ìèêðîîðãàíèçìîâ ñ íåïðåäñêàçóåìûì óðîâíåì ðåçèñ-
òåíòíîñòè (êîòîðûé îïðåäåëÿåòñÿ ëîêàëüíûìè ýïèäåìè-
îëîãè÷åñêèìè äàííûìè). Â ýòèîëîãèè èíôåêöèé íèæ-
íèõ îòäåëîâ óðîãåíèòàëüíîãî òðàêòà îïðåäåëåííîå çíà-
÷åíèå èìåþò àòèïè÷íûå ìèêðîîðãàíèçìû (Chlamydia
trachomatis, Ureaplasma urealyticum), ÷òî íåîáõîäèìî
ó÷èòûâàòü ïðè íàçíà÷åíèè àíòèáàêòåðèàëüíîãî ïðåïà-
ðàòà [2,9,10,16-18]. Óñëîâíî ýòèîëîãè÷åñêàÿ ðîëü ðàçëè÷-
íûõ óðîïàòîãåíîâ ïðåäñòàâëåíà â òàáëèöå 1 [14].

Òàêèì îáðàçîì, ìîæíî çàêëþ÷èòü, ÷òî îïðåäåëÿþùèì
ôàêòîðîì âûáîðà è ïðèìåíåíèÿ àíòèáèîòèêà ïðè óðî-
ãåíèòàëüíûõ èíôåêöèÿõ ÿâëÿåòñÿ åãî àêòèâíîñòü ïðî-
òèâ äîìèíèðóþùèõ âîçáóäèòåëåé: âíåáîëüíè÷íûå èí-
ôåêöèè - E. ñoli; ãîñïèòàëüíûå èíôåêöèè- E. coli è äðó-
ãèå ýíòåðîáàêòåðèè, ýíòåðîêîêêè, S. saprophyticus, â
ðåàíèìàöèè + P. Aeruginosa; íåãîíîêîêêîâûé óðåòðèò -
àòèïè÷íûå ìèêðîîðãàíèçìû (Chlamydia trachomatis,
Ureaplasma urealyticum); áàêòåðèàëüíûé ïðîñòàòèò: ýí-
òåðîáàêòåðèè, ýíòåðîêîêêè, âîçìîæíî – àòèïè÷íûå
ìèêðîîðãàíèçìû Chlamydia trachomatis, Ureaplasma
urealyticum).

Èññëåäîâàíèÿ ÷óâñòâèòåëüíîñòè âîçáóäèòåëåé ÈÌÏ
â Ðîññèè ïîêàçûâàþò, ÷òî ðàñïðîñòðàíåííîñòü óðî-
ïàòîãåííûõ øòàììîâ E. coli, óñòîé÷èâûõ ê àìïèöèë-
ëèíó è êîòðèìîêñàçîëó, ÿâëÿåòñÿ âåñüìà âûñîêîé è
ñîñòàâëÿåò 33,3 è 18,4% ñîîòâåòñòâåííî [4]. Ñîâðåìåí-
íûå ôòîðõèíîëîíû (öèïðîôëîêñàöèí è íîðôëîêñà-
öèí) ÿâëÿþòñÿ íàèáîëåå àêòèâíûìè ïðåïàðàòàìè â
îòíîøåíèè øòàììîâ E. coli, âûäåëåííûõ ïðè ÈÌÏ.
Ðåçèñòåíòíîñòü ê íèì ñîñòàâëÿåò 2,6%. Êðîìå òîãî,
öèïðîôëîêñàöèí è íîðôëîêñàöèí äîñòàòî÷íî ýôôåê-
òèâíû â îòíîøåíèè øòàììîâ êèøå÷íîé ïàëî÷êè,
óñòîé÷èâûõ ê “ïðèìèòèâíûì” õèíîëîíàì: íàëèäèê-
ñîâîé è ïèïåìèäîâîé êèñëîòàì.

Êàê èçâåñòíî, íàèëó÷øèå ðåçóëüòàòû äàåò öåëåíàïðàâ-
ëåííîå ïðèìåíåíèå àíòèáèîòèêà ò.å. àíòèáèîòèêà, êî-
òîðûé àêòèâåí â îòíîøåíèè êîíêðåòíîãî øòàììà, âûç-
âàâøåãî çàáîëåâàíèå. Îäíàêî óñëîâèåì ïðîâåäåíèÿ òà-
êîé òåðàïèè ÿâëÿåòñÿ âûäåëåíèå è  èäåíòèôèêàöèÿ âîç-
áóäèòåëÿ, îïðåäåëåíèå åãî ÷óâñòâèòåëüíîñòè ê àíòèáèî-
òèêàì. Â ïðàêòè÷åñêîì çäðàâîîõðàíåíèè ýòî, çà÷àñòóþ,
íåâîçìîæíî. Íàïðèìåð, ïðèìåíåíèå êàêèõ-ëèáî àíòè-
áèîòèêîâ áîëüíûìè ñ öåëüþ ñàìîëå÷åíèÿ äåëàåò íå-
âîçìîæíûì ïîëó÷åíèå äîñòîâåðíûõ äàííûõ ïðè áàê-
òåðèîëîãè÷åñêîì îáñëåäîâàíèè. Íåêîòîðûå ìèêðîîð-
ãàíèçìû (ìèêîïëàçìû, õëàìèäèè, ëåãèîíåëëû) òðåáó-
þò ñïåöèàëüíûõ óñëîâèé êóëüòèâèðîâàíèÿ, ÷òî äëÿ áîëü-
øåé ÷àñòè ëå÷åáíûõ ó÷ðåæäåíèé íå âñåãäà äîñòóïíî.
Äàæå ïðè ïîäîçðåíèè íà îáû÷íóþ êîêêîâóþ èëè ïà-
ëî÷êîâèäíóþ ôëîðó, ïðîâåäåíèå âûøåíàçâàííûõ èñ-
ñëåäîâàíèé òðåáóåò îò 48 äî 72 ÷àñîâ, ÷òî ìîæåò ïðè-
âåñòè ê íåîïðàâäàííîé çàäåðæêå ëå÷åíèÿ è, êàê ñëåä-
ñòâèå, ê âîçíèêíîâåíèþ ðàçëè÷íûõ îñëîæíåíèé. Òà-
êèì îáðàçîì, â áîëüøèíñòâå ñëó÷àåâ, àíòèáàêòåðè-
àëüíàÿ òåðàïèÿ íà÷èíàåòñÿ ñ ýìïèðè÷åñêîãî íàçíà-
÷åíèÿ ïðåïàðàòîâ, à ïîýòîìó ïðåæäå ÷åì îáñóäèòü
òàêòèêó àíòèáàêòåðèàëüíîé òåðàïèè ïàöèåíòîâ ñ èí-
ôåêöèåé ìî÷åâûâîäÿùèõ ïóòåé, à èìåííî âûáîð àí-
òèáèîòèêà, ïóòü ââåäåíèÿ, ðåæèì äîçèðîâàíèÿ, äëè-
òåëüíîñòü òåðàïèè, ïðåäñòàâëÿåòñÿ öåëåñîîáðàçíûì
ïðåäñòàâèòü ñðàâíèòåëüíóþ ôàðìàêîëîãè÷åñêóþ õà-
ðàêòåðèñòèêó îñíîâíûõ àíòèáèîòèêîâ, ïðèìåíÿåìûõ
äëÿ ëå÷åíèÿ ýòèõ èíôåêöèé.
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Õàðàêòåðèñòèêà îñíîâíûõ ãðóïï àíòèáàêòåðèàëüíûõ
ïðåïàðàòîâ â îòíîøåíèè îñíîâíûõ âîçáóäèòåëåé óðî-
ãåíèòàëüíûõ èíôåêöèé, ïðåäñòàâëåííàÿ íà îñíîâàíèè
äàííûõ ëèòåðàòóðû [10-14,16-19].

Áåòà-ëàêòàìíûå àíòèáèîòèêè: ïåíèöèëëèíû ïðèðîä-
íûå è ïîëóñèíòåòè÷åñêèå, îêàçûâàþò áàêòåðèöèäíîå
äåéñòâèå, îáóñëîâëåííîå áëîêèðîâàíèåì áèîñèíòåçà
ìóêîïåïòèäîâ êëåòî÷íûõ ìåìáðàí áàêòåðèé.

Ïåíèöèëëèíû ïðèðîäíûå: áåíçèëïåíèöèëëèí, ôåíîê-
ñèìåòèëïåíèöèëëèí. Ê ýòèì ïðåïàðàòàì ÷óâñòâèòåëü-
íû òîëüêî íåêîòîðûå ãðàìïîëîæèòåëüíûå áàêòåðèè,
êèøå÷íàÿ æå ïàëî÷êà è äðóãèå ãðàìîòðèöàòåëüíûå
ìèêðîîðãàíèçìû óñòîé÷èâû. Ïîýòîìó íàçíà÷åíèå ïðè-
ðîäíûõ ïåíèöèëëèíîâ ïðè óðîëîãè÷åñêèõ èíôåêöèÿõ
íåîáîñíîâàííî.

Ïåíèöèëëèíàçîóñòîé÷èâûå ïåíèöèëëèíû: îêñàöèëëèí,
êëîêñàöèëëèí, ìåòèöèëëèí, äèêëîêñàöèëëèí.

Ýòè ïðåïàðàòû òàêæå àêòèâíû òîëüêî â îòíîøåíèè ãðàì-
ïîëîæèòåëüíûõ áàêòåðèé, ïîýòîìó èõ íàçíà÷åíèå ïðè
óðîëîãè÷åñêèõ èíôåêöèÿõ íåýôôåêòèâíî.

Àìèíîïåíèöèëëèíû: àìïèöèëëèí, àìîêñèöèëëèí. Àìè-
íîïåíèöèëëèíû õàðàêòåðèçóþòñÿ ïðèðîäíîé àêòèâíî-
ñòüþ â îòíîøåíèè íåêîòîðûõ ãðàìîòðèöàòåëüíûõ áàê-

òåðèé – E. coli, Proteus mirabilis, à òàêæå ýíòåðîêîêêîâ.
Áîëüøèíñòâî øòàììîâ ñòàôèëîêîêêîâ óñòîé÷èâî. Â
ïîñëåäíèå ãîäû â åâðîïåéñêèõ ñòðàíàõ è Ðîññèè îòìå-
÷åí ðîñò óñòîé÷èâîñòè âíåáîëüíè÷íûõ øòàììîâ E. coli
ê àìèíîïåíèöèëëèíàì, äîñòèãàþùèé 30%, ÷òî îãðàíè-
÷èâàåò ïðèìåíåíèå ýòèõ ïðåïàðàòîâ ïðè óðîèíôåêöè-
ÿõ. Îäíàêî âûñîêèå êîíöåíòðàöèè ýòèõ àíòèáèîòèêîâ â
ìî÷å, êàê ïðàâèëî, ïðåâûøàþò çíà÷åíèÿ ìèíèìàëüíî
ïîäàâëÿþùèõ êîíöåíòðàöèé (ÌÏÊ) è êëèíè÷åñêèé ýô-
ôåêò ïðè íåîñëîæíåííûõ èíôåêöèÿõ îáû÷íî äîñòèãà-
åòñÿ. Íàçíà÷åíèå àìèíîïåíèöèëëèíîâ âîçìîæíî â àì-
áóëàòîðíûõ óñëîâèÿõ. Äëÿ ýìïèðè÷åñêîãî ëå÷åíèÿ òîëü-
êî ïðè ëåãêèõ íåîñëîæíåííûõ èíôåêöèÿõ (îñòðûé öèñ-
òèò, áåññèìïòîìíàÿ áàêòåðèóðèÿ) è òîëüêî â êà÷åñòâå
àëüòåðíàòèâíûõ ñðåäñòâ ââèäó íàëè÷èÿ áîëåå ýôôåê-
òèâíûõ àíòèáèîòèêîâ. Íàçíà÷åíèå ïðåïàðàòà îñîáåííî
àêòóàëüíî ó ïîäðîñòêîâ, áåðåìåííûõ æåíùèí - ò.å. ó
ëèö, ó êîòîðûõ íàçíà÷åíèå ïðåïàðàòîâ èç äðóãèõ ãðóïï,
íàïðèìåð ôòîðõèíîëîíîâ ïðîòèâîïîêàçàíî. Èç ïåðî-
ðàëüíûõ àìèíîïåíèöèëëèíîâ ïðåäïî÷òèòåëåí àìîêñè-
öèëëèí. Ïðåïàðàò îáëàäàåò øèðîêèì ñïåêòðîì äåé-
ñòâèÿ êàê â îòíîøåíèè ãðàìïîëîæèòåëüíûõ, òàê è ãðà-
ìîòðèöàòåëüíûõ ìèêðîîðãàíèçìîâ. Àìîêñèöèëëèí
áûñòðî âñàñûâàåòñÿ â ïèùåâàðèòåëüíîì òðàêòå íåçàâè-
ñèìî îò ïðèåìà ïèùè è ñîõðàíÿåò àêòèâíîñòü êàê â æå-
ëóäêå, òàê è â êèøå÷íèêå, îáëàäàåò âûñîêîé áèîóñâîÿå-
ìîñòüþ, êðîìå òîãî, áîëüøàÿ ÷àñòü ïðåïàðàòà âûâî-
äèòñÿ â íåèçìåíåííîì âèäå ñ ìî÷îé.

Òàáëèöà 1. Çíà÷åíèå ìèêðîîðãàíèçìîâ â ýòèîëîãèè óðîãåíèòàëüíûõ èíôåêöèé
ðàçëè÷íîé ëîêàëèçàöèè (ïî ßêîâëåâó Ñ.Â., Äåðåâÿíêî È.È.)

Óðîãåíèòàëüíыå èíôåêöèè Äîìèíèðóþщèå âîçáóäèòåëè 

Âíåáîëüíè÷íûå èíôåêöèè: îñòðûé öèñòèò, îñòðûé è 
õðîíè÷åñêèé ïèåëîíåôðèò, áåññèìïòîìíàÿ 
áàêòåðèóðèÿ 

Escherichia coli 

Ãîñïèòàëüíûå èíôåêöèè ìî÷åâûâîäÿùèõ ïóòåé 
Enterobacteriaceae (E. coli, Proteus spp., Enterobacter 

spp., Citrobacter spp., Serratia spp.) Enterococcus 
faecalis Staphylococcus saprophyticus 

Ãîñïèòàëüíûå èíôåêöèè â îòäåëåíèè ðåàíèìàöèè è 
èíòåíñèâíîé òåðàïèè (ÎÐÈÒ) Òå æå + Pseudomonas aeruginosa 

Íåãîíîêîêêîâûé óðåòðèò Chlamydia trachomatis 

Áàêòåðèàëüíûé ïðîñòàòèò 

Îïðåäåëåííî: Enterobacteraiaceae 
Enterococcus faecalis 

Âîçìîæíî: Chlamydia trachomatis, Ureaplasma 
urealyticum 
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ÌÅÄÈÖÈÍÑÊÈÅ ÍÎÂÎÑÒÈ ÃÐÓÇÈÈ
CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

Àìèíîïåíèöèëëèíû â êîìáèíàöèè ñ èíãèáèòîðàìè
β-ëàêòàìàç: àìîêñèöèëëèí/êëàâóëàíàò, àìïèöèëëèí/
cóëüáàêòàì. Ñïåêòð ïðèðîäíîé àêòèâíîñòè ýòèõ àíòè-
áèîòèêîâ ñõîäåí ñ íåçàùèùåííûìè àìèíîïåíèöèëëè-
íàìè, â òî æå âðåìÿ èíãèáèòîðû β-ëàêòàìàç çàùèùàþò
ïîñëåäíèå îò ãèäðîëèçà β-ëàêòàìàçàìè, êîòîðûå ïðî-
äóöèðóþòñÿ ñòàôèëîêîêêàìè è ãðàìîòðèöàòåëüíûìè
áàêòåðèÿìè. Â ðåçóëüòàòå óðîâåíü ðåçèñòåíòíîñòè E. coli
ê çàùèùåííûì ïåíèöèëëèíàì íåâûñîêèé. Îäíàêî, ñëå-
äóåò ïîä÷åðêíóòü, ÷òî â íåêîòîðûõ ðåãèîíàõ îòìå÷àåò-
ñÿ óâåëè÷åíèå ïðîöåíòà óñòîé÷èâûõ øòàììîâ êèøå÷-
íîé ïàëî÷êè ê çàùèùåííûì àìèíîïåíèöèëëèíàì, ïî-
ýòîìó ýòè ïðåïàðàòû óæå íå ñ÷èòàþòñÿ îïòèìàëüíûìè
ñðåäñòâàìè äëÿ ýìïèðè÷åñêîé òåðàïèè âíåáîëüíè÷íûõ
óðîãåíèòàëüíûõ èíôåêöèé è ìîãóò íàçíà÷àòüñÿ òîëüêî
â ñëó÷àå äîêóìåíòèðîâàííîé ÷óâñòâèòåëüíîñòè ê íèì
âîçáóäèòåëåé. Çàùèùåííûå àìèíîïåíèöèëëèíû, êàê è
äðóãèå ãðóïïû ïîëóñèíòåòè÷åñêèõ ïåíèöèëëèíîâ, ïëî-
õî ïðîíèêàþò â òêàíü ïðåäñòàòåëüíîé æåëåçû, ïîýòîìó
íå äîëæíû íàçíà÷àòüñÿ äëÿ ëå÷åíèÿ áàêòåðèàëüíîãî
ïðîñòàòèòà, äàæå â ñëó÷àå ÷óâñòâèòåëüíîñòè ê íèì âîç-
áóäèòåëåé in vitro.

Àíòèñèíåãíîéíûå ïåíèöèëëèíû: êàðáåíèöèëëèí, ïèïå-
ðàöèëëèí, àçëîöèëëèí. Ïðîÿâëÿþò ïðèðîäíóþ àêòèâ-
íîñòü ïðîòèâ áîëüøèíñòâà óðîïàòîãåíîâ, â òîì ÷èñëå
P. aeruginosa. Â òî æå âðåìÿ ïðåïàðàòû ðàçðóøàþòñÿ
β-ëàêòàìàçàìè, ïîýòîìó â íàñòîÿùåå âðåìÿ óðîâåíü ðå-
çèñòåíòíîñòè ãîñïèòàëüíûõ øòàììîâ ãðàìîòðèöàòåëü-
íûõ ìèêðîîðãàíèçìîâ ìîæåò áûòü âûñîêèì, ÷òî îãðà-
íè÷èâàåò èõ ïðèìåíåíèå ïðè ãîñïèòàëüíûõ èíôåêöèÿõ
ìî÷åâûâîäÿùèõ ïóòåé. Àíòèñèíåãíîéíûå ïåíèöèëëè-
íû â êîìáèíàöèè ñ èíãèáèòîðàìè β-ëàêòàìàç: òèêàð-
öèëëèí/êëàâóëàíàò, ïèïåðàöèëëèí/òàçîáàêòàì ïî ñðàâ-
íåíèþ ñ íåçàùèùåííûìè ïðåïàðàòàìè áîëåå àêòèâíû
ïðîòèâ ãîñïèòàëüíûõ øòàììîâ Enterobacteriaceae, ñòà-
ôèëîêîêêîâ, P.aeruginosa. Îäíàêî, â íàñòîÿùåå âðåìÿ
îòìå÷àåòñÿ ðîñò óñòîé÷èâîñòè P.aeruginosa ê ýòèì àí-
òèáèîòèêàì (ê òèêàðöèëëèí/êëàâóëàíàòó â áîëüøåé ñòå-
ïåíè, ÷åì ê ïèïåðàöèëëèí/òàçîáàêòàìó). Ïîýòîìó ïðè
ãîñïèòàëüíûõ óðîèíôåêöèÿõ â óðîëîãè÷åñêèõ îòäåëå-
íèÿõ îïðàâäàíî íàçíà÷åíèå òèêàðöèëëèí/êëàâóëàíàòà,
â òî æå âðåìÿ â îòäåëåíèÿõ ðåàíèìàöèè è èíòåíñèâíîé
òåðàïèè (ÎÐÈÒ), ãäå áîëüøîå ýòèîëîãè÷åñêîå çíà÷åíèå
èìååò P. aeruginosa, âîçìîæíî èñïîëüçîâàíèå ïèïåðà-
öèëëèí/òàçîáàêòàìà.

Öåôàëîñïîðèíû òàêæå êàê è ïåíèöèëëèíû îêàçûâàþò
áàêòåðèöèäíîå äåéñòâèå, îáóñëîâëåíîå áëîêèðîâàíèåì
áèîñèíòåçà ìóêîïåïòèäîâ êëåòî÷íûõ ìåìáðàí áàêòåðèé.

Öåôàëîñïîðèíû I ïîêîëåíèÿ: öåôàçîëèí, öåôàëåêñèí,
öåôàäðîêñèë. Ïðîÿâëÿþò õîðîøóþ àêòèâíîñòü â îòíî-
øåíèè ãðàìïîëîæèòåëüíûõ áàêòåðèé, â òî æå âðåìÿ
ñëàáî äåéñòâóþò íà E. coli, â îòíîøåíèè äðóãèõ ýíòåðî-
áàêòåðèé ïðàêòè÷åñêè íå àêòèâíû. Òåîðåòè÷åñêè ïåðî-

ðàëüíûå ïðåïàðàòû (öåôàëåêñèí è öåôàäðîêñèë) ìî-
ãóò íàçíà÷àòüñÿ ïðè îñòðîì öèñòèòå, íî èõ ïðèìåíåíèå
îãðàíè÷åíî ââèäó íèçêîé àêòèâíîñòè â îòíîøåíèè ãðà-
ìîòðèöàòåëüíûõ áàêòåðèé è íàëè÷èÿ ãîðàçäî áîëåå
ýôôåêòèâíûõ àíòèáèîòèêîâ. Öåôàëîñïîðèíû II ïîêî-
ëåíèÿ: öåôóðîêñèì, öåôóðîêñèì àêñåòèë, öåôàêëîð
ïðîÿâëÿþò ïðèðîäíóþ àêòèâíîñòü â îòíîøåíèè âíå-
áîëüíè÷íûõ âîçáóäèòåëåé óðîèíôåêöèé: ïî ñïåêòðó
àêòèâíîñòè è óðîâíþ ðåçèñòåíòíîñòè ñõîäíû ñ àìîêñè-
öèëëèí/êëàâóëàíàòîì çà èñêëþ÷åíèåì E. faecalis. Ïî
àêòèâíîñòè ïðîòèâ êèøå÷íîé ïàëî÷êè è óðîâíþ ïðè-
îáðåòåííîé óñòîé÷èâîñòè óñòóïàþò ôòîðõèíîëîíàì è
ïåðîðàëüíûì öåôàëîñïîðèíàì III ïîêîëåíèÿ, ïîýòîìó
íå ðàññìàòðèâàþòñÿ êàê ñðåäñòâà âûáîðà äëÿ ëå÷åíèÿ
óðîèíôåêöèé.

Öåôàëîñïîðèíû III ïîêîëåíèÿ: ïàðåíòåðàëüíûå – öå-
ôîòàêñèì, öåôòðèàêñîí, öåôòàçèäèì, öåôîïåðàçîí;
ïåðîðàëüíûå – öåôèêñèì, öåôòèáóòåí. Ïðîÿâëÿþò
âûñîêóþ àêòèâíîñòü ïðîòèâ ãðàìîòðèöàòåëüíûõ ìèê-
ðîîðãàíèçìîâ – îñíîâíûõ âîçáóäèòåëåé óðîèíôåêöèé;
äâà ïðåïàðàòà (öåôòàçèäèì è öåôîïåðàçîí) àêòèâíû
òàêæå â îòíîøåíèè P. aeruginosa. Ïðè ïñåâäîìîíàäíûõ
óðîèíôåêöèÿõ öåôòàçèäèì ïðåäïî÷òèòåëüíåå öåôîïå-
ðàçîíà, òàê êàê äîñòèãàåò áîëåå âûñîêèõ êîíöåíòðàöèé
â ìî÷å. Ïàðåíòåðàëüíûå öåôàëîñïîðèíû III ïîêîëåíèÿ
äîëæíû èñêëþ÷èòåëüíî íàçíà÷àòüñÿ â ñòàöèîíàðå (â
àìáóëàòîðíîé ïðàêòèêå íå èìåþò ïðåèìóùåñòâ ïî ñðàâ-
íåíèþ ñ ïåðîðàëüíûìè ïðåïàðàòàìè), ïðè÷åì öåôî-
òàêñèì è öåôòðèàêñîí – òîëüêî íå â ÎÐÈÒ, òàê êàê íå
äåéñòâóþò íà P. aeruginosa. Ïåðîðàëüíûå öåôàëîñïî-
ðèíû III ïîêîëåíèÿ ìîãóò ïðèìåíÿòüñÿ â àìáóëàòîðíîé
ïðàêòèêå ïðè ëå÷åíèè ðàçëè÷íûõ íåîñëîæíåííûõ è îñ-
ëîæíåííûõ óðîãåíèòàëüíûõ èíôåêöèé. Â ñâÿçè ñ òåì
÷òî óðîâåíü óñòîé÷èâîñòè E. coli ê öåôèêñèìó è öåôòè-
áóòåíó ïîêà ìèíèìàëüíûé (<5%), â íàñòîÿùåå âðåìÿ
ýòè àíòèáèîòèêè ìîãóò ðàññìàòðèâàòüñÿ êàê ñðåäñòâà
âûáîðà ïðè ïèåëîíåôðèòå. Öåôèêñèì è öåôòèáóòåí
ÿâëÿþòñÿ ïðåïàðàòàìè âûáîðà ïðè ëå÷åíèè èíôåêöèé
ìî÷åâûâîäÿùèõ ïóòåé ó äåòåé â ñâÿçè ñ îãðàíè÷åíèåì
èñïîëüçîâàíèÿ ôòîðõèíîëîíîâ â ýòîé âîçðàñòíîé ãðóï-
ïå. Ïðèìåíåíèå ïåðîðàëüíûõ öåôàëîñïîðèíîâ III ïî-
êîëåíèÿ âîçìîæíî è â ñòàöèîíàðå ïðè íåòÿæåëîé èí-
ôåêöèè ìî÷åâûâîäÿùèõ ïóòåé.

Öåôàëîñïîðèíû III ïîêîëåíèÿ (êàê è äðóãèå öåôàëîñ-
ïîðèíû) ïëîõî ïðîíèêàþò â òêàíü ïðåäñòàòåëüíîé æå-
ëåçû, ïîýòîìó íå äîëæíû íàçíà÷àòüñÿ äëÿ ëå÷åíèÿ áàê-
òåðèàëüíîãî ïðîñòàòèòà, äàæå â ñëó÷àå ÷óâñòâèòåëüíî-
ñòè ê íèì âîçáóäèòåëåé in vitro.

Öåôàëîñïîðèíû IV ïîêîëåíèÿ: öåôåïèì. Ñïåêòð àêòèâ-
íîñòè ñõîäåí ñ àíòèñèíåãíîéíûìè öåôàëîñïîðèíàìè
III ïîêîëåíèÿ, îäíàêî ê öåôåïèìó îòìå÷àåòñÿ ìåíüøèé
óðîâåíü óñòîé÷èâîñòè ãîñïèòàëüíûõ øòàììîâ ãðàìîò-
ðèöàòåëüíûõ áàêòåðèé. Ââèäó íàëè÷èÿ âûñîêîé àêòèâ-
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íîñòè ïðîòèâ P. aeruginosa, öåôåïèì ìîæåò ïðèìåíÿòü-
ñÿ äëÿ ëå÷åíèÿ òÿæåëûõ óðîèíôåêöèé êàê â óðîëîãè-
÷åñêèõ îòäåëåíèÿõ, òàê è â ÎÐÈÒ.

Ñëåäóåò îáðàòèòü âíèìàíèå íà òî, ÷òî öåôàëîñïîðèíû,
ñîäåðæàùèå ìåòèëòèîòåòðàçîëîâóþ ãðóïïó, òàêèå êàê
öåôîïåðàçîí, öåôìåòàçîë, ìîêñàëàêòàì, öåôîòåòàí
ìîãóò âûçûâàòü àíòàáóñîïîäîáíûå ðåàêöèè ïðè ñîâìå-
ñòíîì ïðèìåíåíèè ñ àëêîãîëåì, à òàêæå ìîãóò âûçû-
âàòü êðîâîòå÷åíèÿ .

Êàðáàïåíåìû òàêæå îêàçûâàþò áàêòåðèöèäíîå äåéñòâèå
îáóñëîâëåííîå áëîêèðîâàíèåì áèîñèíòåçà ìóêîïåïòè-
äîâ êëåòî÷íûõ ìåìáðàí áàêòåðèé.

Êàðáàïåíåìû: èìèïåíåì, ìåðîïåíåì. Àêòèâíû â îòíî-
øåíèè ïðàêòè÷åñêè âñåõ âîçáóäèòåëåé óðîëîãè÷åñêèõ
èíôåêöèé, ê ýòèì ïðåïàðàòàì îòìå÷àåòñÿ íàèìåíüøèé
óðîâåíü óñòîé÷èâîñòè ãîñïèòàëüíûõ øòàììîâ
Enterobacteriaceae. Êàðáàïåíåìû ñëåäóåò íàçíà÷àòü ïðè
òÿæåëûõ óðîëîãè÷åñêèõ èíôåêöèÿõ, â ñëó÷àå âûäåëå-
íèÿ ìóëüòèðåçèñòåíòíûõ ãðàìîòðèöàòåëüíûõ âîçáóäè-
òåëåé óðîñåïñèñà. Êàê è äðóãèå β-ëàêòàìû, êàðáàïåíå-
ìû ïëîõî ïðîíèêàþò â òêàíü ïðåäñòàòåëüíîé æåëåçû.

Àíòèáàêòåðèàëüíûå ñðåäñòâà äðóãèõ êëàññîâ. Àìè-
íîãëèêîçèäû îêàçûâàþò âîçäåéñòâèå íà ñèíòåç áåëêà
áàêòåðèé íà óðîâíå ðèáîñîì, îäíàêî â îòëè÷èå îò äðó-
ãèõ àíòèáèîòèêîâ, íàðóøàþùèõ ñèíòåç áåëêà, îêàçûâà-
þò áàêòåðèöèäíîå äåéñòâèå: ãåíòàìèöèí, òîáðàìèöèí,
íåòèëìèöèí, àìèêàöèí, ñèçîìèöèí. Ïðåïàðàòû ïðîÿâ-
ëÿþò âûñîêóþ ïðèðîäíóþ àêòèâíîñòü ïðîòèâ ãðàìîò-
ðèöàòåëüíûõ áàêòåðèé, â ìåíüøåé ñòåïåíè – ñòàôèëî-
êîêêîâ è íå äåéñòâóþò íà ýíòåðîêîêêè. Â îòíîøåíèè
P. aeruginosa íàèáîëåå àêòèâåí òîáðàìèöèí, õîòÿ ñ ó÷å-
òîì ïðèîáðåòåííîé ðåçèñòåíòíîñòè ïðåäïî÷òèòåëüíåå
àìèêàöèí. Â ïîñëåäíèå ãîäû îòìå÷àåòñÿ ðîñò óñòîé÷è-
âîñòè ãîñïèòàëüíûõ øòàììîâ ýíòåðîáàêòåðèé ê àìè-
íîãëèêîçèäàì (ê ãåíòàìèöèíó è òîáðàìèöèíó â áîëü-
øåé ñòåïåíè, ÷åì ê íåòèëìèöèíó è àìèêàöèíó). Ïðè-
ìåíåíèå àìèíîãëèêîçèäîâ ïðè óðîèíôåêöèÿõ ëèìèòè-
ðóåòñÿ òàêæå èõ ïîòåíöèàëüíîé íåôðîòîêñè÷íîñòüþ. Â
ñòàöèîíàðå àìèíîãëèêîçèäû ìîãóò íàçíà÷àòüñÿ äëÿ ëå-
÷åíèÿ óðîèíôåêöèé, îäíàêî ñëåäóåò ó÷èòûâàòü, ÷òî â
íàñòîÿùåå âðåìÿ åñòü áîëåå áåçîïàñíûå ïðåïàðàòû (öå-
ôàëîñïîðèíû III–IV ïîêîëåíèÿ, ôòîðõèíîëîíû). Íàçíà-
÷åíèå àìèíîãëèêîçèäîâ â àìáóëàòîðíîé ïðàêòèêå àá-
ñîëþòíî íå äîïóñòèìî.

Ìàêðîëèäû íàðóøàþò ñèíòåç áåëêà íà óðîâíå ðèáî-
ñîì è îêàçûâàþò áàêòåðèîñòàòè÷åñêîå äåéñòâèå: ýðèò-
ðîìèöèí, ðîêñèòðîìèöèí, êëàðèòðîìèöèí, ñïèðàìè-
öèí, äæîçäçàìèöèí, äèðèòðîìèöèí, ìèäåêàìèöèí, àçèò-
ðîìèöèí. Ãðàìîòðèöàòåëüíûå áàêòåðèè îáëàäàþò ïðè-
ðîäíîé óñòîé÷èâîñòüþ ê ìàêðîëèäàì, ïîýòîìó èõ íà-
çíà÷åíèå ïðè èíôåêöèÿõ ìî÷åâûâîäÿùèõ ïóòåé íåýô-

ôåêòèâíî. Åäèíñòâåííîå ïîêàçàíèå äëÿ íàçíà÷åíèÿ ìàê-
ðîëèäíûõ àíòèáèîòèêîâ â óðîëîãè÷åñêîé ïðàêòèêå –
íåãîíîêîêêîâûé óðåòðèò, â ýòèîëîãèè êîòîðîãî äîìè-
íèðóþùåå çíà÷åíèå èìåþò àòèïè÷íûå ìèêðîîðãàíèç-
ìû (â îñíîâíîì Chlamydia trachomatis). Ïðîòèâ ýòèõ
ìèêðîîðãàíèçìîâ êëèíè÷åñêè íå àêòèâíû β-ëàêòàìû è
ìíîãèå äðóãèå àíòèáèîòèêè. Ìàêðîëèäû ÿâëÿþòñÿ ïðå-
ïàðàòàìè âûáîðà â ëå÷åíèè õëàìèäèîçà ó ñóïðóæåñêèõ
ïàð, ïëàíèðóþùèõ áåðåìåííîñòü, áåðåìåííûõ æåíùèí,
äåòåé. Äëÿ ëå÷åíèÿ óðåòðèòà èç ìàêðîëèäîâ ïðåäïî÷òå-
íèå îòäàåòñÿ àçèòðîìèöèíó, õîòÿ êëèíè÷åñêàÿ ýôôåê-
òèâíîñòü ïîêàçàíà è äëÿ äðóãèõ ïðåïàðàòîâ. Îäíàêî ëèøü
àçèòðîìèöèí ìîæåò áûòü íàçâàí åäèíñòâåííûì ïðåïà-
ðàòîì, ïðèìåíÿþùèìñÿ êîðîòêèì êóðñîì ïðè ëå÷å-
íèè ãåíèòàëüíîé õëàìèäèéíîé èíôåêöèè. Ïðè ëå÷åíèè
õëàìèäèéíîé èíôåêöèè ãåíèòàëüíîãî òðàêòà àçèòðîìè-
öèí â îäíîêðàòíîé äîçå òàê æå ýôôåêòèâåí, êàê 7-äíåâ-
íûé êóðñ äîêñèöèêëèíà. Áëàãîäàðÿ ñâîèì ôàðìàêîêè-
íåòè÷åñêèì ñâîéñòâàì àçèòðîìèöèí ÿâëÿåòñÿ àíòèáèî-
òèêîì, êîòîðûé ìîæíî ïðèìåíÿòü â ðàçîâîé ñóòî÷íîé
äîçå â òå÷åíèå 3-õ äíåé. Ýòî îáåñïå÷èâàåò 100% êîìï-
ëàåíñ. Ëèíêîçàìèäû: ëèíêîìèöèí, êëèíäàìèöèí. Ëèí-
êîçàìèäû íå äåéñòâóþò íà ãðàìîòðèöàòåëüíûå áàêòå-
ðèè, ïîýòîìó íå äîëæíû íàçíà÷àòüñÿ ïðè óðîãåíèòàëü-
íûõ èíôåêöèÿõ.

Òåòðàöèêëèíû íàðóøàþò ñèíòåç áåëêà íà óðîâíå ðè-
áîñîì è îêàçûâàþò â áîëüøèíñòâå ñëó÷àåâ áàêòåðèîñ-
òàòè÷åñêîå äåéñòâèå: äîêñèöèêëèí. Äîêñèöèêëèí îáëà-
äàåò õîðîøåé ïðèðîäíîé àêòèâíîñòüþ ïðîòèâ êèøå÷-
íîé ïàëî÷êè è íåêîòîðûõ ýíòåðîáàêòåðèé è ñëàáî äåé-
ñòâóåò íà ñòàôèëîêîêêè; íå àêòèâåí ïðîòèâ ñèíåãíîé-
íîé ïàëî÷êè è ýíòåðîêîêêîâ. Îáëàäàåò íàèáîëåå âû-
ñîêîé, ñðåäè âñåõ àíòèáèîòèêîâ, ïðèðîäíîé àêòèâíîñ-
òüþ ïðîòèâ àòèïè÷íûõ ìèêðîîðãàíèçìîâ. Â íàñòîÿ-
ùåå âðåìÿ çíà÷åíèå äîêñèöèêëèíà ïðè óðîãåíèòàëü-
íûõ èíôåêöèÿõ îãðàíè÷åíî ââèäó íàëè÷èÿ áîëåå ýô-
ôåêòèâíûõ è áåçîïàñíûõ àíòèáèîòèêîâ. Äîêñèöèêëèí
ïðèìåíÿåòñÿ ïðè ëå÷åíèè íåãîíîêîêêîâîãî óðåòðèòà,
ïðè êîòîðîì äî íàñòîÿùåãî âðåìåíè ðàññìàòðèâàåò-
ñÿ êàê ïðåïàðàò âûáîðà.

Íåôòîðèðîâàííûå õèíîëîíû: íàëèäèêñîâàÿ êèñëîòà,
ïèïåìèäèåâàÿ êèñëîòà. Õèíîëîíû ïðîÿâëÿþò èñêëþ-
÷èòåëüíóþ àêòèâíîñòü â îòíîøåíèè ãðàìîòðèöàòåëü-
íûõ ìèêðîîðãàíèçìîâ è äî ïîÿâëåíèÿ ôòîðèðîâàííûõ
õèíîëîíîâ ðàññìàòðèâàëèñü êàê ñðåäñòâà âûáîðà ïðè
ìíîãèõ èíôåêöèÿõ ìî÷åâûâîäÿùèõ ïóòåé. Â íàñòîÿùåå
âðåìÿ èõ çíà÷åíèå â ìåäèöèíñêîé ïðàêòèêå îãðàíè÷å-
íî è íàçíà÷åíèå ýòèõ ïðåïàðàòîâ îïðàâäàíî òîëüêî ïðè
ëåãêèõ èíôåêöèÿõ â àìáóëàòîðíîé ïðàêòèêå (îñòðûé
öèñòèò, áåññèìïòîìíàÿ áàêòåðèóðèÿ). Ê íåäîñòàòêàì
íåôòîðèðîâàííûõ õèíîëîíîâ ñëåäóåò îòíåñòè íåâûñî-
êèå òêàíåâûå êîíöåíòðàöèè (÷òî âàæíî ïðè ïèåëîíåô-
ðèòå), îòñóòñòâèå àêòèâíîñòè ïðîòèâ ñèíåãíîéíîé ïà-
ëî÷êè è ãðàìïîëîæèòåëüíûõ áàêòåðèé.
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Ôòîðõèíîëîíû I ïîêîëåíèÿ: öèïðîôëîêñàöèí, îôëîê-
ñàöèí, ïåôëîêñàöèí, íîðôëîêñàöèí. Ïðîÿâëÿþò âûñî-
êóþ ïðèðîäíóþ àêòèâíîñòü ïðîòèâ Enterobacteriaceae,
êîàãóëàçîíåãàòèâíûõ ñòàôèëîêîêêîâ è óìåðåííóþ –
ïðîòèâ E. faecalis, P. aeruginosa, C. trachomatis, U.
urealyticum. Ñðåäè ðàííèõ ôòîðõèíîëîíîâ íàèáîëüøóþ
àêòèâíîñòü ïðîòèâ ãðàìîòðèöàòåëüíûõ áàêòåðèé (âêëþ-
÷àÿ P. aeruginosa) ïðîÿâëÿåò öèïðîôëîêñàöèí, ïðîòèâ
àòèïè÷íûõ ìèêðîîðãàíèçìîâ – îôëîêñàöèí. Óðîâåíü
ïðèîáðåòåííîé ðåçèñòåíòíîñòè âíåáîëüíè÷íûõ óðîïà-
òîãåíîâ êî âñåì ôòîðõèíîëîíàì íåâûñîêèé è ïðèìåð-
íî îäèíàêîâûé, à ãîñïèòàëüíûõ øòàììîâ ãðàìîòðèöà-
òåëüíûõ áàêòåðèé ñóùåñòâåííî âàðüèðóåò â ðàçëè÷íûõ
ìåäèöèíñêèõ ó÷ðåæäåíèÿõ. Ôòîðõèíîëîíû (çà èñêëþ-
÷åíèåì íîðôëîêñàöèíà) õàðàêòåðèçóþòñÿ õîðîøèì
ïðîíèêíîâåíèåì â òêàíè, ïðè÷åì êîíöåíòðàöèè òàì
ìîãóò ïðåâûøàòü ñûâîðîòî÷íûå. Ôòîðõèíîëîíû – îäíè
èç íåìíîãèõ àíòèáàêòåðèàëüíûõ ïðåïàðàòîâ, êîòîðûå
ïðîíèêàþò â òêàíü ïðåäñòàòåëüíîé æåëåçû, äîñòèãàÿ òàì
êîíöåíòðàöèé, ïðåâûøàþùèõ çíà÷åíèÿ ÌÏÊ äëÿ îñíîâ-
íûõ âîçáóäèòåëåé ïðîñòàòèòà. Ïî ñòåïåíè ïðîíèêíîâå-
íèÿ â òêàíü ïðåäñòàòåëüíîé æåëåçû ôòîðõèíîëîíû
I ïîêîëåíèÿ ìîæíî ðàñïîëîæèòü â ñëåäóþùåì ïîðÿä-
êå: îôëîêñàöèí=öèïðîôëîêñàöèí>íîðôëîêñàöèí. Îã-
ðàíè÷åíèåì èñïîëüçîâàíèÿ ôòîðõèíîëîíîâ ÿâëÿåòñÿ èõ
ïîâðåæäàþùåå äåéñòâèå íà ðàñòóùèé õðÿù, â ñâÿçè ñ
÷åì ýòè ïðåïàðàòû íåëüçÿ íàçíà÷àòü áåðåìåííûì æåí-
ùèíàì è äåòÿì äî 16 ëåò. Ôòîðõèíîëîíû ìîãóò ïðèìå-
íÿòüñÿ ïðè âñåõ òèïàõ óðîèíôåêöèé, îäíàêî èõ øèðîêîå
íàçíà÷åíèå ïðè ëåãêèõ èíôåêöèÿõ â àìáóëàòîðíîé ïðàê-
òèêå (îñòðûé öèñòèò, áåññèìïòîìíàÿ áàêòåðèóðèÿ) âðÿä
ëè ðàöèîíàëüíî, òàê êàê ìîæåò ñïîñîáñòâîâàòü ñåëåê-
öèè óñòîé÷èâûõ øòàììîâ â ïîïóëÿöèè. Ïðèìåíåíèå
íîðôëîêñàöèíà áîëåå îïðàâäàíî ïðè öèñòèòå, ÷åì ïðè
ïèåëîíåôðèòå, òàê êàê îí õóæå äðóãèõ ïðåïàðàòîâ ïðî-
íèêàåò â òêàíè.

Ôòîðõèíîëîíû II ïîêîëåíèÿ: ëåâîôëîêñàöèí, ìîêñèô-
ëîêñàöèí. Ýòè ïðåïàðàòû îáëàäàþò ñõîäíîé ñ ðàííèìè
ôòîðõèíîëîíàìè àêòèâíîñòüþ ïðîòèâ ãðàìîòðèöàòåëü-
íûõ áàêòåðèé è áîëåå âûñîêîé àêòèâíîñòüþ ïðîòèâ
ãðàìïîëîæèòåëüíûõ áàêòåðèé (èç óðîïàòîãåíîâ ýòî ãëàâ-
íûì îáðàçîì ýíòåðîêîêêè) è àòèïè÷íûõ ìèêðîîðãàíèç-
ìîâ. Ìåñòî íîâûõ ôòîðõèíîëîíîâ ïðè óðîëîãè÷åñêèõ
èíôåêöèÿõ îêîí÷àòåëüíî íå îïðåäåëåíî. Òåîðåòè÷åñêè
îíè ìîãóò ïðèìåíÿòüñÿ ïðè âñåõ çàáîëåâàíèÿõ, âêëþ-
÷àÿ áàêòåðèàëüíûé ïðîñòàòèò è óðåòðèò. Îäíàêî, íàçíà-
÷åíèå èõ, òàêæå, êàê è ðàííèõ ôòîðõèíîëîíîâ ïðè ëåã-
êèõ èíôåêöèÿõ âðÿä ëè ñëåäóåò øèðîêî ðåêîìåíäîâàòü.
Â òî æå âðåìÿ ïðèìåíåíèå ëåâîôëîêñàöèíà è ìîêñèô-
ëîêñàöèíà ïðè ïèåëîíåôðèòå, ãîñïèòàëüíûõ óðîèíôåê-
öèÿõ, áàêòåðèàëüíîì ïðîñòàòèòå âïîëíå îáîñíîâàíî.

Íèòðîôóðàíû: íèòðîôóðàíòîèí, ôóðàãèí. Ýòè ïðå-
ïàðàòû îáëàäàþò øèðîêèì ñïåêòðîì äåéñòâèÿ â îòíî-
øåíèè áîëüøèíñòâà óðîïàòîãåíîâ, èñêëþ÷àÿ P.

aeruginosa. Ê äîñòîèíñòâàì ýòèõ ïðåïàðàòîâ ñëåäóåò
îòíåñòè íåâûñîêèé óðîâåíü óñòîé÷èâîñòè âíåáîëüíè÷-
íûõ øòàììîâ E. coli, õîðîøóþ êëèíè÷åñêóþ ýôôåêòèâ-
íîñòü ïðè íåòÿæåëûõ âíåáîëüíè÷íûõ óðîèíôåêöèÿõ è
íåâûñîêóþ ñòîèìîñòü. Ê íåäîñòàòêàì – íèçêèå òêàíå-
âûå êîíöåíòðàöèè, ÷òî îãðàíè÷èâàåò èõ èñïîëüçîâàíèå
ïðè ïèåëîíåôðèòå. Îáðàùàåòñÿ âíèìàíèå íà ýôôåê-
òèâíîñòü êîìáèíàöèè ïðîèçâîäíîãî íèòðîôóðàíà-ôó-
ðàãèíà è ìàãíèÿ êàðáîíàòà îñíîâíîãî â ñîîòíîøåíèè
1:1. Áëàãîäàðÿ íàëè÷èþ ìàãíèÿ êàðáîíàòà ïðåïàðàò íå
ðàçðóøàåòñÿ â êèñëîé ñðåäå æåëóäêà, ÷òî çíà÷èòåëüíî
ïîâûøàåò åãî âñàñûâàíèå èç ÆÊÒ è óâåëè÷èâàåò áèî-
äîñòóïíîñòü ïî ñðàâíåíèþ ñ ôóðàãèíîì â òðè ðàçà. Ýòî
ïîçâîëÿåò ñíèçèòü êîíöåíòðàöèþ ââîäèìîãî â îðãàíèçì
ïðåïàðàòà. Ïðåïàðàò ïðîèçâîäèòñÿ êîìïàíèåé "Îëàéí-
ôàðì" ïîä òîðãîâîé ìàðêîé "Ôóðàìàã". Â îòëè÷èå îò
íèòðîôóðàíòîèíà, ôóðàìàã íå èçìåíÿåò ðÍ ìî÷è, ÷òî
ñâèäåòåëüñòâóåò îá îòñóòñòâèè åãî âëèÿíèÿ íà ïðîöåññû
ðåàáñîðáöèè. Â ñâÿçè ñ îòñóòñòâèåì âëèÿíèÿ íà ðÍ ìî÷è,
íå ñîçäàþòñÿ óñëîâèÿ äëÿ ôîðìèðîâàíèÿ ðåçèñòåíòíîñ-
òè ìèêðîôëîðû ê ïðåïàðàòó. Ôóðàìàã èìååò øèðîêèé
ñïåêòð ïðîòèâîìèêðîáíîãî äåéñòâèÿ, âêëþ÷àþùèé â
ñåáÿ ãðàìîòðèöàòåëüíûå è ãðàìïîëîæèòåëüíûå ìèêðî-
îðãàíèçìû. Îí ýôôåêòèâåí ïî îòíîøåíèþ ê òàêèì íàè-
áîëåå ÷àñòûì âîçáóäèòåëÿì âîñïàëèòåëüíûõ ïðîöåññîâ
îðãàíîâ óðîãåíèòàëüíîé ñèñòåìû, êàê E. coli, P.
aeruginosa, ïðåäñòàâèòåëè ðîäîâ Proteus, Morganella,
Staphylococcus. Ïîä âëèÿíèåì ïðåïàðàòà ñíèæàåòñÿ
âûäåëåíèå òîêñèíîâ ìèêðîîðãàíèçìàìè, ïîýòîìó óëó÷-
øåíèå îáùåãî ñîñòîÿíèÿ áîëüíîãî ïðîèñõîäèò áûñòðåå,
åùå äî âûðàæåííîãî ïîäàâëåíèÿ ìèêðîôëîðû.

Àíòèáàêòåðèàëüíûå ïðåïàðàòû äðóãèõ ãðóïï. Õëî-
ðàìôåíèêîë. Àêòèâåí â îòíîøåíèè âñåõ âîçáóäèòåëåé
óðîèíôåêöèé, êðîìå P. aeruginosa. Îäíàêî ïðåïàðàò
âûñîêîòîêñè÷åí, ìîæåò âûçûâàòü àïëàñòè÷åñêóþ àíå-
ìèþ, ÷òî îãðàíè÷èâàåò åãî èñïîëüçîâàíèå â íàñòîÿùåå
âðåìÿ ââèäó íàëè÷èÿ áîëüøîãî êîëè÷åñòâà áîëåå áåçî-
ïàñíûõ ñðåäñòâ. Ïðèìåíåíèå õëîðàìôåíèêîëà ïðè óðî-
èíôåêöèÿõ âîçìîæíî òîëüêî â êà÷åñòâå ñðåäñòâà ãëóáî-
êîãî ðåçåðâà.

Êî-òðèìîêñàçîë. Ïðîÿâëÿåò àêòèâíîñòü ïðîòèâ
Enterobacteriaceae è ñòàôèëîêîêêîâ; P. aeruginosa è
E. faecalis óñòîé÷èâû. Â ïîñëåäíèå ãîäû îòìå÷åí ðîñò
óñòîé÷èâîñòè âíåáîëüíè÷íûõ è ãîñïèòàëüíûõ øòàììîâ
E. coli è äðóãèõ ýíòåðîáàêòåðèé ê êî-òðèìîêñàçîëó. Êðî-
ìå òîãî, ïðåïàðàò ìîæåò âûçâàòü ñåðüåçíûå, èíîãäà
æèçíåîïàñíûå ïîáî÷íûå ýôôåêòû. Óêàçàííûå ñâîéñòâà
ëèìèòèðóþò øèðîêîå ïðèìåíåíèå êî-òðèìîêñàçîëà ïðè
óðîèíôåêöèÿõ, îñîáåííî â ïåäèàòðè÷åñêîé ïðàêòèêå,
õîòÿ ïðåïàðàò äî ñèõ ïîð âõîäèò â ïðîãðàììû ëå÷åíèÿ
îñòðîãî öèñòèòà è âíåáîëüíè÷íîãî ïèåëîíåôðèòà. Íèò-
ðîêñîëèí. Çíà÷åíèå ýòîãî ïðåïàðàòà ïðè óðîèíôåêöè-
ÿõ îãðàíè÷åíî óçêèì ñïåêòðîì àíòèìèêðîáíîé àêòèâ-
íîñòè è îòñóòñòâèåì äîñòîâåðíîé èíôîðìàöèè îá åãî
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êëèíè÷åñêîé ýôôåêòèâíîñòè. Â íàñòîÿùåå âðåìÿ ïðè-
ìåíåíèå íèòðîêñîëèíà ïðè óðîèíôåêöèÿõ ñëåäóåò ïðè-
çíàòü íåðàöèîíàëüíûì ââèäó íàëè÷èÿ áîëüøîãî êîëè-
÷åñòâà àíòèáèîòèêîâ ñ äîêàçàííîé ýôôåêòèâíîñòüþ. Â
êðàéíåì ñëó÷àå, åãî íàçíà÷åíèå âîçìîæíî òîëüêî ïðè
îñòðîì öèñòèòå.

Ôîñôîìèöèí. Õàðàêòåðèçóåòñÿ âûñîêîé àêòèâíîñòüþ
ïðîòèâ E. coli è äðóãèõ ýíòåðîáàêòåðèé. Õîðîøî ñåáÿ
çàðåêîìåíäîâàë â êëèíè÷åñêîé ïðàêòèêå ïðè ëå÷åíèè
îñòðîãî öèñòèòà ââèäó âûñîêîé íàäåæíîñòè è óäîáñòâà
ëå÷åíèÿ (3 ã îäíîêðàòíî âíóòðü).

Âàíêîìèöèí, ëèíåçîëèä, ðèôàìïèöèí, ôóçèäèåâàÿ êèñ-
ëîòà. Ýòè àíòèáèîòèêè ïðîÿâëÿþò èñêëþ÷èòåëüíóþ àê-
òèâíîñòü òîëüêî ïðîòèâ ãðàìïîëîæèòåëüíûõ áàêòåðèé,
ïîýòîìó èõ ïðèìåíåíèå ïðè óðîèíôåêöèÿõ îãðàíè÷å-
íî òîëüêî äîêóìåíòèðîâàííûìè ñëó÷àÿìè èíôåêöèé,
âûçâàííûõ óñòîé÷èâûìè ìèêðîîðãàíèçìàìè, ïðåæäå
âñåãî îêñàöèëëèíðåçèñòåíòíûìè ñòàôèëîêîêêàìè èëè
àìïèöèëëèíðåçèñòåíòíûìè ýíòåðîêîêêàìè. Íàèáîëåå
èçó÷åííûì ïðåïàðàòîì ÿâëÿåòñÿ âàíêîìèöèí, îäíàêî
ïðåïàðàò îáëàäàåò ïîòåíöèàëüíîé íåôðîòîêñè÷íîñòüþ,
â ñâÿçè ñ ÷åì ïðîôèëàêòè÷åñêèå ìåðîïðèÿòèÿ ÿâëÿþò-
ñÿ îáÿçàòåëüíûìè (êîððåêöèÿ ãèïîâîëåìèè è ñåðäå÷-
íîé íåäîñòàòî÷íîñòè, êîíòðîëü äèóðåçà è ñûâîðîòî÷-
íîãî êðåàòèíèíà, ðàñ÷åò äîçèðîâàíèÿ ñ ó÷åòîì êëèðåí-
ñà êðåàòèíèíà). Êîíòðîëèðóåìûõ èññëåäîâàíèé ðèôàì-
ïèöèíà è ôóçèäèíà ïðè èíôåêöèÿõ, âûçâàííûõ ìåòè-
öèëëèíðåçèñòåíòíûìè ñòàôèëîêîêêàìè íåò, îäíàêî êëè-
íè÷åñêèé îïûò [14] ñâèäåòåëüñòâóåò îá èõ äîñòàòî÷íîé
íàäåæíîñòè, ïðàâäà, íåîáõîäèìà îáÿçàòåëüíàÿ êîìáè-
íàöèÿ ñ öèïðîôëîêñàöèíîì. Ïåðñïåêòèâíûì ïðåïàðà-
òîì ÿâëÿåòñÿ ëèíåçîëèä, âûïóñêàþùèéñÿ â ïåðîðàëü-
íîé ëåêàðñòâåííîé ôîðìå, ÷òî äåëàåò ëå÷åíèå áîëåå
óäîáíûì.

Äàííûå [14] î ôàðìàêîäèíàìèêå è ôàðìàêîêèíåòèêå
àíòèáàêòåðèàëüíûõ ïðåïàðàòîâ ïîçâîëÿþò îïðåäå-
ëèòü èõ ìåñòî â ëå÷åíèè óðîëîãè÷åñêèõ èíôåêöèÿõ
(òàáëèöà 2).

Òàêèì îáðàçîì, íà îñíîâàíèè ôàðìàêîäèíàìèêè è
ôàðìàêîêèíåòèêè àíòèáàêòåðèàëüíûõ ñðåäñòâ, ïðè
ðàçëè÷íûõ óðîëîãè÷åñêèõ èíôåêöèÿõ ðåêîìåíäóåòñÿ
ïðèìåíåíèå íèæåñëåäóþùèõ àíòèáàêòåðèàëüíûõ ïðå-
ïàðàòîâ.

Öèñòèò, áåññèìïòîìíàÿ áàêòåðèóðèÿ: íèòðîôóðàí;
ôîñôîìèöèí òðîìåòàìîë; êî-òðèìîêñàçîë; íåôòîðè-
ðîâàííûå õèíîëîíû (íàëèäèêñîâàÿ êèñëîòà, ïèïåìèäè-
åâàÿ êèñëîòà); ôòîðõèíîëîíû I–II ïîêîëåíèÿ (ëåâîôëîê-
ñàöèí, ëîìåôëîêñàöèí, ìîêñèôëîêñàöèí, íîðôëîêñà-
öèí, îôëîêñàöèí, öèïðîôëîêñàöèí); ïåðîðàëüíûå öå-
ôàëîñïîðèíû III ïîêîëåíèÿ (öåôèêñèì, öåôòèáóòåí).

Âíåáîëüíè÷íûé ïèåëîíåôðèò (îñòðûé èëè îáîñòðå-
íèå õðîíè÷åñêîãî): -ïåðîðàëüíûå öåôàëîñïîðèíû
III ïîêîëåíèÿ (öåôèêñèì, öåôòèáóòåí); ôòîðõèíîëî-
íû I–II ïîêîëåíèÿ (êðîìå íîðôëîêñàöèíà); àìîêñèöèë-
ëèí/êëàâóëàíàò; ïåðîðàëüíûå öåôàëîñïîðèíû II ïîêî-
ëåíèÿ (öåôóðîêñèì àêñåòèë, öåôàêëîð).

Ãîñïèòàëüíûå èíôåêöèè ìî÷åâûâîäÿùèõ ïóòåé (âíå
ÎÐÈÒ): òèêàðöèëëèí/êëàâóëàíàò; öåôàëîñïîðèíû
III ïîêîëåíèÿ – ïàðåíòåðàëüíûå è ïåðîðàëüíûå (öåôî-
òàêñèì, öåôòðèàêñîí, öåôèêñèì, öåôòèáóòåí); ôòîð-
õèíîëîíû I–II ïîêîëåíèÿ (ëåâîôëîêñàöèí, ëîìåôëîê-
ñàöèí, ìîêñèôëîêñàöèí, íîðôëîêñàöèí, îôëîêñàöèí,
öèïðîôëîêñàöèí); íèòðîôóðàíû.

Ãîñïèòàëüíûå èíôåêöèè ìî÷åâûâîäÿùèõ ïóòåé â
ÎÐÈÒ: àíòèïñåâäîìîíàäíûå ïèïåðàöèëëèí/òàçîáàêòàì;
öåôàëîñïîðèíû III–IV ïîêîëåíèÿ (öåôòàçèäèì, öåôå-
ïèì); êàðáàïåíåìû (èìèïåíåì, ìåðîïåíåì); àìèêà-
öèí; öèïðîôëîêñàöèí, ìîêñèôëîêñàöèí.

Áàêòåðèàëüíûé ïðîñòàòèò: ôòîðõèíîëîíû I–II ïîêî-
ëåíèÿ (öèïðîôëîêñàöèí, îôëîêñàöèí, ëîìåôëîêñàöèí,
ìîêñèôëîêñàöèí); êî-òðèìîêñàçîë.

Íåãîíîêîêêîâûé óðåòðèò: äîêñèöèêëèí; ìàêðîëèäû
(àçèòðîìèöèí, êëàðèòðîìèöèí è äðóãèå).
 
Îñîáûå êëèíè÷åñêèå ñèòóàöèè (ìóëüòèðåçèñòåíòíûå
ãðàìïîëîæèòåëüíûå âîçáóäèòåëè): ìåòèöèëëèíðåçèñ-
òåíòíûé S. saprophyticus – âàíêîìèöèí, ëèíåçîëèä,
ðèôàìïèöèí, ôóçèäèåâàÿ êèñëîòà; E. faecalis, óñòîé-
÷èâûé ê àìïèöèëëèíó – âàíêîìèöèí, ëèíåçîëèä, âîç-
ìîæíî – ìîêñèôëîêñàöèí.

Ïðåäñòàâëÿåòñÿ öåëåñîîáðàçíûì áîëåå ïîäðîáíî îñ-
òàíîâèòüñÿ íà òàêòèêå àíòèáèîòèêîòåðàïèè è ðåæèìå
äîçèðîâàíèÿ ïðè íàèáîëåå ðàñïðîñòðàíåííûõ óðîèí-
ôåêöèÿõ (îñòðîì öèñòèòå è îñòðîì ïèýëîíåôðèòå).

Âûáîð àíòèáèîòèêîâ â ïîäàâëÿþùåì áîëüøèíñòâå
ñëó÷àåâ ïðîâîäèòñÿ ýìïèðè÷åñêè íà îñíîâå äàííûõ î
ïðåîáëàäàþùèõ âîçáóäèòåëÿõ (ïðåèìóùåñòâåííî
E. coli), èõ ðåçèñòåíòíîñòè â ðåãèîíå è òÿæåñòè ñîñòîÿ-
íèÿ ïàöèåíòà, à òàêæå ñ ó÷åòîì îñîáåííîñòåé àíòèáàê-
òåðèàëüíîãî ñïåêòðà ïðåïàðàòîâ, èõ ôàðìàêîêèíåòèêè
è áåçîïàñíîñòè. Ïðè âûáîðå àíòèáèîòèêîâ äëÿ ëå÷åíèÿ
ÍÈÌÏ âàæíî ñîèçìåðÿòü âîçìîæíûé ðèñê ðàçâèòèÿ
íåæåëàòåëüíûõ ðåàêöèé è òÿæåñòü ñîñòîÿíèÿ ïàöèåíòà.
Òàê êàê ÍÈÌÏ ñêëîííû ê ñàìîèçëå÷åíèþ, ïðèìåíå-
íèå ïðåïàðàòîâ, êîòîðûå ìîãóò âûçûâàòü òÿæåëûå íå-
æåëàòåëüíûå ðåàêöèè, íåëüçÿ ñ÷èòàòü îïðàâäàííûì.
Íàïðèìåð, íåëüçÿ èñïîëüçîâàòü àìèíîãëèêîçèäû ó ïà-
öèåíòîâ ñ íåòÿæåëûì êëèíè÷åñêèì òå÷åíèåì ÍÈÌÏ â
ñèëó íåôðîòîêñè÷íîñòè ýòèõ ïðåïàðàòîâ.
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Òàáëèöà 2. Ìåñòî ðàçëè÷íûõ àíòèáàêòåðèàëüíûõ ïðåïàðàòîâ
ïðè óðîëîãè÷åñêèõ èíôåêöèÿõ (ïî ßêîâëåâ Ñ.Â., Äåðåâÿíêî È.È.)

Óðîãåíèòàëüíыå èíôåêöèè 
Àíòèáàêòåðèàëüíыå 

ïðåïàðàòы î.öèñ-
òèò, 
ÁÁ 

Ïèåëî-
íåôðèò 

(àìáóëàò.) 

ãîñïèòàëüíы
å èíôåêöèè 

ÌÂÏ 

èíôåêöè
è ÌÂÏ â 

ÎÐÈÒ 

Áàêòåðèàëü-
íыé 

ïðîñòàòèò 

íåãîíîêîêêîâы
é óðåòðèò 

Àìèíîïåíèöèëëèíû +/-      

Àìîêñèöèëëèí/êëàâóëàíàò +/- +/-     

Òèêàðöèëëèí/êëàâóëàíàò   +    

Ïèïåðàöèëëèí/òàçîáàêòàì    +   

Öåôàëåêñèí, öåôàäðîêñèë +/-      

Öåôóðîêñèì àêñåòèë +/- +/-     

Öåôîòàêñèì, öåôòðèàêñîí   +    

Öåôòàçèäèì    +   

Öåôèêñèì, öåôòèáóòåí + + +    

Öåôåïèì   +/- +   

Èìèïåíåì, ìåðîïåíåì   +/- +   

Ãåíòàìèöèí   +/-    

Òîáðàìèöèí    +/-   

Àìèêàöèí, íåòèëìèöèí    +   

Ìàêðîëèäû      + 

Äîêñèöèêëèí     +/- + 

Õëîðàìôåíèêîë  +/- +/-    

Ôîñôîìèöèíà òðîìåòàìîë +      

Êî-òðèìîêñàçîë +/- +/-   +/-  

Íåôòîðèðîâàííûå 
õèíîëîíû +      

Öèïðîôëîêñàöèí +/- + +/- + +  

Îôëîêñàöèí + + +  + + 

Ëîìåôëîêñàöèí + + +  +  

Íîðôëîêñàöèí +  +/-    

Ëåâîôëîêñàöèí + + +  + + 

Ìîêñèôëîêñàöèí + + + + + +/- 

Íèòðîôóðàíû +      

Íèòðîêñîëèí +/-      

 ïðèìå÷àíèå: ÁÁ – áåññèìïòîìíàÿ áàêòåðèóðèÿ; ÌÂÏ – ìî÷åâûâîäÿùèõ ïóòåé;
“+” – ïðåïàðàò ðåêîìåíäóåòñÿ êàê ñðåäñòâî âûáîðà;

”+/-” – ïðåïàðàò ìîæåò ïðèìåíÿòüñÿ â êà÷åñòâå àëüòåðíàòèâíîãî ñðåäñòâà.
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Òàáëèöà 3. Ðåæèìû àíòèáàêòåðèàëüíîé òåðàïèè íåîñëîæíåííûõ èíôåêöèé ìî÷åâûâîäÿùèõ ïóòåé

1Àíòèáèîòèêè íàçíà÷àþòñÿ äî ìèêðîáèîëîãè÷åñêîé èäåíòèôèêàöèè âîçáóäèòåëÿ, âîçìîæíà êîððåêöèÿ
àíòèáèîòèêîòåðàïèè ïîñëå èäåíòèôèêàöèè âîçáóäèòåëÿ. 2Ôòîðõèíîëîíû íåëüçÿ íàçíà÷àòü. Êî-òðèìîêñàçîë

íåëüçÿ íàçíà÷àòü â III òðèìåñòðå. Ãåíòàìèöèí ìîæíî èñïîëüçîâàòü ñ îñòîðîæíîñòüþ – âîçìîæíî
ïîðàæåíèå VIII ïàðû ÷åðåïíûõ íåðâîâ (n.vestibulocochlearis) ïëîäà. 3Ïðèíèìàåòñÿ îäíîêðàòíî.

4Öèïðîôëîêñàöèí, ïåôëîêñàöèí, îôëîêñàööèí

Çàáîëåâàíèå Òèïè÷íыå 
âîçáóäèòåëè 

Îñîáåííîñòè 
ïàöèåíòîâ 

Ðåêîìåíäóåìàÿ эìïèðè÷åñêàÿ 
òåðàïèÿ1 

Îñòðûé 
íåîñëîæíåííûé 

öèñòèò ó æåíùèí 

E. coli 
S.saprophyticus Íåò 

Ïåðîðàëüíî â òå÷åíèå 3 
äíåé:ôòîðõèíîëîí (íîðôëîêñàöèí, 

îôëîêñàöèí, ïåôëîêñàöèí, 
öèïðîôëîêñàöèí è äð.), àìîêñèöèëëèí/ 
êëàâóëàíàò, ôîñôîìèöèí òðîìåòàìîë3 

  

Äèàáåò Cîõðàíåíèå 
ñèìïòîìîâ >7 äíåé 

Ðåöèäèâ ÈÌÏ 
Èñïîëüçîâàíèå 

äèàôðàãì 
Âîçðàñò>65 ëåò 

Ïåðîðàëüíî â òå÷åíèå 7 äíåé: 
ôòîðõèíîëîí (íîðôëîêñàöèí, 

îôëîêàöèí, ïåôëîêñàöèí, 
öèïðîôëîêñàöèí), àìîêñèöèëëèí/ 

êëàâóëàíàò, ôîñôîìèöèí òðîìåòàìîë3 

  Áåðåìåííîñòü2 

Ïåðîðàëüíî â òå÷åíèå 7 äíåé: 
ïåðîðàëüíûé öåôàëîñïîðèí, 

àìîêñèöèëëèí, íèòðîôóðàíòîèí, êî-
òðèìîêñàçîë 

Îñòðûé 
íåîñëîæíåííûé 
ïèåëîíåôðèò ó 

æåíùèí 

E. coli, ðåæå 
äðóãèå 

ýíòåðîáàêòåðèè 

Ëåãêîå èëè 
ñðåäíåòÿæåëîå òå÷åíèå 

áåç âûðàæåííûõ 
ñèìïòîìîâ 

èíòîêñèêàöèè, 
àìáóëàòîðíûå ïàöèåíòû 

Ïåðîðàëüíî â òå÷åíèå 10-14 äíåé: 
ôòîðõèíîëîí (íîðôëîêñàöèí, 
öèïðîôëîêñàöèí, îôëîêñàöèí, 

ïåôëîêñàöèí) 

  
Òÿæåëîå òå÷åíèå, 

íåîáõîäèìîñòü 
ãîñïèòàëèçàöèè 

Ïàðåíòåðàëüíî äî èñ÷åçíîâåíèÿ 
ëèõîðàäêè: öåôàëîñïîðèí II–IV, 

ïàðåíòåðàëüíûé ôòîðõèíîëîí4 èëè 
àìïèöèëëèí ± ãåíòàìèöèí, çàòåì 

ïåðîðàëüíî â òå÷åíèå14 äíåé – 
ôòîðõèíîëîí 

  
Áåðåìåííîñòü – 
ðåêîìåíäóåòñÿ 
ãîñïèòàëèçàöèÿ 

Ïàðåíòåðàëüíî äî èñ÷åçíîâåíèÿ 
ëèõîðàäêè: öåôàëîñïîðèí II–III, 

àìïèöèëëèí ± ãåíòàìèöèí, àçòðåîíàì, 
çàòåì ïåðîðàëüíî â òå÷åíèå 14 äíåé – 
àìîêñèöèëëèí, öåôàëîñïîðèí èëè êî-

òðèìîêñàçîë 

 

Âûáîð àíòèáèîòèêîâ äëÿ ëå÷åíèÿ ÍÈÌÏ ó áåðåìåí-
íûõ. Âûáîð àíòèáèîòèêîâ ó áåðåìåííûõ çàâèñèò íå
òîëüêî îò àêòèâíîñòè ïðåïàðàòîâ, íî è îò èõ áåçîïàñ-
íîñòè. Ýòèì òðåáîâàíèÿì ñîîòâåòñòâóþò àìèíîïå-
íèöèëëèíû, ôîñôîìèöèí òðîìåòàìîë è öåôàëîñïî-
ðèíû, êîòîðûå ìîãóò ñ âûñîêîé ñòåïåíüþ áåçîïàñ-
íîñòè íàçíà÷àòüñÿ â òå÷åíèå âñåãî ñðîêà áåðåìåííî-
ñòè. Ïðè îòñóòñòâèè àëüòåðíàòèâû ó áåðåìåííûõ âîç-
ìîæíî íàçíà÷åíèå êî-òðèìîêñàçîëà è íèòðîôóðàí-
òîèíà.

Ïóòè ââåäåíèÿ àíòèáèîòèêîâ. Ïðè ÍÈÌÏ ïðåäïî÷òè-
òåëüíûì ÿâëÿåòñÿ ïåðîðàëüíûé ïóòü ââåäåíèÿ. Íåîáõîäè-
ìî ó÷èòûâàòü ôàðìàêîêèíåòèêó àíòèáèîòèêà è èñïîëüçî-
âàòü ïðåïàðàòû, ïîçâîëÿþùèå îáåñïå÷èòü âûñîêèå (âûøå
ÌÏÊ âîçáóäèòåëÿ) êîíöåíòðàöèè â ìî÷å ïðè ïðèåìå 1-2
ðàçà â ñóòêè. Àíòèáèîòèêè ñ äëèòåëüíûì ïåðèîäîì ïîëó-
âûâåäåíèÿ ìîãóò íàçíà÷àòüñÿ 1-2 ðàçà â ñóòêè, òåì ñàìûì
ïîâûøàÿ êîìïëàåíñ. Ïàðåíòåðàëüíîå ââåäåíèå àíòèáèî-
òèêîâ èñïîëüçóåòñÿ ïðè òÿæåëîì òå÷åíèè îñòðîãî ïèåëî-
íåôðèòà, íåâîçìîæíîñòè ïðèåìà ïðåïàðàòîâ âíóòðü.
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Äîçà 

òåðàïåâòè÷åñêàÿ Àíòèáèîòèê 

âíóòðü ïàðåíòåðàëüíî 

ïðîôèëàêòè÷åñêàÿ, 
1 ðàç â äåíü âíóòðü 

Àìîêñèöèëëèí 0,25-0,5 ã 3 ðàçà â äåíü - - 

Àìïèöèëëèí 0,25-0,5 ã 4 ðàçà â äåíü 0,5-1,0 ã 4 ðàçà â äåíü - 

Àìîêñèöèëëèí/ 
êëàâóëàíàò 0,375-0,625 ã 3 ðàçà â äåíü 1,2 ã 3 ðàçà â äåíü - 

Àìïèöèëëèí/ 
ñóëüáàêòàì - 1,5-3,0 ã 4 ðàçà â äåíü - 

Öåôàëåêñèí 0,5 ã 4ðàçà âäåíü - 0,125 ã 

Öåôàêëîð 0,25-0,5 ã 3 ðàçà â äåíü - 0,250 ã 

Öåôóðîêñèì íàòðèÿ - 0,75-1,5 ã 3 ðàçà â äåíü - 

Öåôóðîêñèì àêñåòèë 0,25-0,5 ã 2 ðàçà â äåíü - - 

Öåôèêñèì 0,2-0,4 ã 1-2 ðàçà â äåíü - - 

Öåôòèáóòåí 0,4 ã 1 ðàç â äåíü - - 

Öåôîïåðàçîí - 2 ã â 2-3 ðàçà â äåíü - 

Öåôòðèàêñîí - 1-2 ã 1 ðàç â äåíü - 

Öåôåïèì - 1-2 ã 2 ðàçà â äåíü - 

Ãåíòàìèöèí - 3-5 ìã/êã â äåíü çà 1 ââåäåíèå - 

Òîáðàìèöèí - 5 ìã/êã â äåíü çà 1 ââåäåíèå - 

Èìèïåíåì - 0,5 ã 3-4 ðàçà â äåíü - 

Ìåðîïåíåì - 0,5 ã 3-4 ðàçà â äåíü - 

Íîðôëîêñàöèí 0,4 ã 2 ðàçà â äåíü - 0,2 ã 

Îôëîêñàöèí 0,2-0,4 ã 2 ðàçà â äåíü 0,2-0,4 ã 2 ðàçà â äåíü 0,1 ã 

Ïåôëîêñàöèí 0,4 ã 2 ðàçà â äåíü 0,4 ã 2 ðàçà â äåíü 0,2 ã 

Öèïðîôëîêñàöèí 0,25-0,5 ã 2 ðàçà â äåíü 0,2-0,4 ã 2 ðàçà â äåíü 0,1 ã 

Êî-òðèìîêñàçîë 0,96 ã 2 ðàçà â äåíü 0,96 ã 2-3 ðàçà â äåíü 0,24 ã 

Íèòðîôóðàíòîèí 0,1 ã 4 ðàçà â äåíü - 0,05 ã 

Ôîñôîìèöèí 
òðîìåòàìîë 3,0 ã îäíîêðàòíî - - 

 

Òàáëèöà 4. Äîçû àíòèáàêòåðèàëüíûõ ïðåïàðàòîâ äëÿ ëå÷åíèÿ èíôåêöèé ìî÷åâûâîäÿùèõ ïóòåé ó âçðîñëûõ

Äëèòåëüíîñòü òåðàïèè ïðè íàèáîëåå ðàñïðîñòðàíåí-
íûõ èíôåêöèÿõ. Îñòðûé öèñòèò (ÎÖ). Îñíîâíîé êðèòå-
ðèé âûáîðà ïðîäîëæèòåëüíîñòè àíòèáèîòèêîòåðàïèè
íàëè÷èå èëè îòñóòñòâèå ôàêòîðîâ ðèñêà ðàçâèòèÿ ðåöè-
äèâà. Ïðè îòñóòñòâèè ôàêòîðîâ ðèñêà -  3-5-äíåâíûé
êóðñ â çàâèñèìîñòè îò ïðåïàðàòà, à ïðè èõ âûÿâëåíèè

ðàöèîíàëüíî èñïîëüçîâàòü 7-äíåâíûé êóðñ òåðàïèè. Ïðî-
òèâîïîêàçàíèÿ ê ïðîâåäåíèþ òåðàïèè îñòðîãî öèñòèòà
êîðîòêèìè (3-5 äíåé) êóðñàìè ÿâëÿþòñÿ: áåðåìåííîñòü;
âîçðàñò > 65 ëåò; ÈÌÏ ó ìóæ÷èí; äëèòåëüíîñòü ñîõðàíå-
íèÿ ñèìïòîìîâ >7 äíåé; ðåöèäèâ èíôåêöèè; èñïîëüçî-
âàíèå äèàôðàãì è ñïåðìèöèäîâ; ñàõàðíûé äèàáåò.
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Ïðîâåäåíèå êîðîòêèõ êóðñîâ (3-5 äíåé) àíòèáèîòèêî-
òåðàïèè ó ïàöèåíòîâ ñ ÎÖ äîñòàòî÷íî ýôôåêòèâíî. Ñ
óäëèíåíèåì êóðñà àíòèáèîòèêîòåðàïèè ñóùåñòâåííî
åå ýôôåêòèâíîñòü íå ïîâûøàåòñÿ, íî ìîæåò ïîâûñèòü-
ñÿ ðèñê ðàçâèòèÿ íåæåëàòåëüíûõ ðåàêöèé. Â òå÷åíèå
ïåðâûõ 2-3 äíåé òåðàïèè ìîæåò íå îòìå÷àòüñÿ êóïè-
ðîâàíèÿ ñèìïòîìîâ. Â ñâÿçè ñ ýòèì íåîáõîäèìî îáúÿñ-
íÿòü ïàöèåíòàì îñîáåííîñòè òå÷åíèÿ îñòðîãî öèñòè-
òà. Ëå÷åíèå îäíîé äîçîé ïðåïàðàòà ìåíåå ýôôåêòèâ-
íî, ÷åì êîðîòêèì êóðñîì, è ìîæåò íàçíà÷àòüñÿ ïàöè-
åíòàì áåç ôàêòîðîâ ðèñêà. Â ýòîì ñëó÷àå íåîáõîäèìî
èñïîëüçîâàòü àíòèáèîòèêè ñ äîñòàòî÷íî äëèòåëüíûì
ïåðèîäîì ïîëóâûâåäåíèÿ, íàïðèìåð ôòîðõèíîëîíû.

Îñòðûé ïèåëîíåôðèò (ÎÏ). Äîáèòüñÿ ýðàäèêàöèè âîç-
áóäèòåëÿ ïðè ïîðàæåíèè ïàðåíõèìû ïî÷åê ñëîæíåå,
÷åì ïðè ïîâåðõíîñòíîì ïîðàæåíèè ñëèçèñòîé îáîëî÷-
êè. Ïîýòîìó ïðè ÎÏ àíòèáèîòèêè íàçíà÷àþòñÿ áîëåå
äëèòåëüíî, ÷åì ïðè ÎÖ. Ïðè ëåãêîì è ñðåäíåòÿæåëîì
òå÷åíèè ÎÏ áåç âûðàæåííûõ ñèìïòîìîâ èíòîêñèêàöèè
àíòèáèîòèêè íàçíà÷àþòñÿ ïåðîðàëüíî â òå÷åíèå 10-14
äíåé. Ïðè íåýôôåêòèâíîñòè 14-äíåâíîãî êóðñà èñïîëü-
çóþò áîëåå äëèòåëüíîå íàçíà÷åíèå àíòèáèîòèêîâ - â òå-
÷åíèå 4-6 íåäåëü (òàáëèöà 3).

Â òàáëèöàõ 3,4,5 ïðèâîäÿòñÿ äàííûå î ðåæèìàõ àíòèáàê-
òåðèàëüíîé òåðàïèè, ðåêîìåíäóåìûõ äîçàõ, îøèáêàõ
àíòèáàêòåðèàëüíîé òåðàïèè [4].

Ïðè òÿæåëîì òå÷åíèè ÎÏ, íàëè÷èè âûðàæåííûõ ñèìï-
òîìîâ èíòîêñèêàöèè íåîáõîäèìî âíóòðèâåííîå ââåäå-
íèå àíòèáèîòèêîâ äî èñ÷åçíîâåíèÿ ëèõîðàäêè. Çàòåì
âîçìîæåí ïåðåõîä íà ïåðîðàëüíûé ïðèåì àíòèáèîòè-
êà â òå÷åíèå 10-14 äíåé. Ïðè ðàçâèòèè ðåöèäèâîâ ïðè-
ìåíÿþò ïðîôèëàêòè÷åñêîå ëå÷åíèå â òå÷åíèå 6-12 ìåñ.

Ïîêàçàíèÿ ê ãîñïèòàëèçàöèè. Ïàöèåíòû ñ ÎÖ è ëåã-
êèì/ñðåäíåòÿæåëûì êëèíè÷åñêèì òå÷åíèåì ÎÏ îáû÷-
íî ëå÷àòñÿ â àìáóëàòîðíûõ óñëîâèÿõ è íå òðåáóþò ãîñ-
ïèòàëèçàöèè. Ïðè òÿæåëîì òå÷åíèè ÎÏ, íàëè÷èè âûðà-
æåííûõ ñèìïòîìîâ èíòîêñèêàöèè íåîáõîäèìà ãîñïè-
òàëèçàöèÿ ïàöèåíòà.

Ïðîôèëàêòè÷åñêîå èñïîëüçîâàíèå àíòèáèîòèêîâ
ïðè ðåöèäèâèðóþùèõ ÍÈÌÏ. Ïàöèåíòàì ñ ÷àñòî ðå-
öèäèâèðóþùèìè ÍÈÌÏ (áîëåå 2-õ îáîñòðåíèé â òå-
÷åíèå 6 ìåñÿöåâ èëè áîëåå 3-õ îáîñòðåíèé â òå÷åíèå
ãîäà) íåîáõîäèìî ïðîâîäèòü ïðîôèëàêòè÷åñêóþ òå-
ðàïèþ.

Íàçíà÷åíèå Êîììåíòàðèé 

Âыáîð ïðåïàðàòà  

Öåôàëîñïîðèíû I ïîêîëåíèÿ Íåäîñòàòî÷íî âûñîêàÿ àêòèâíîñòü  
ïðîòèâ îñíîâíûõ âîçáóäèòåëåé ÍÈÌÏ 

Ñóëüôàíèëàìèäû Ðèñê ðàçâèòèÿ òÿæåëûõ íåæåëàòåëüíûõ ðåàêöèé (ñèíäðîìû Ñòèâåíñà–
Äæîíñîíà, Ëàéåëëà, àíàôèëàêòè÷åñêèå ðåàêöèè) 

Àìïèöèëëèí  
Àìîêñèöèëëèí Äîñòàòî÷íî âûñîêèé óðîâåíü ðåçèñòåíòíîñòè óðîïàòîãåíîâ 

Ïðèìåíåíèå ôòîðõèíîëîíîâ ó 
áåðåìåííûõ Ïðîòèâîïîêàçàíû (ðèñê ïîðàæåíèÿ ñîåäèíèòåëüíîé òêàíè ó ïëîäà) 

Ïóòü ââåäåíèÿ ïðåïàðàòà  

Ãåíòàìèöèí âíóòðèìûøå÷íî ïðè 
ÎÖ èëè íåòÿæåëîì òå÷åíèè ÎÏ 

Ïðè ÎÖ èëè íåòÿæåëîì òå÷åíèè ÍÈÌÏ äîñòàòî÷íî íàçíà÷åíèÿ 
ïåðîðàëüíûõ àíòèáèîòèêîâ, íàïðèìåð ôòîðõèíîëîíîâ 

Ïàðåíòåðàëüíîå ââåäåíèå 
àíòèáèîòèêîâ â àìáóëàòîðíûõ 
óñëîâèÿõ 

Ñîâðåìåííûå ïåðîðàëüíûå àíòèáèîòèêè, íàïðèìåð ôòîðõèíîëîíû, íå 
óñòóïàþò ïî ýôôåêòèâíîñòè ïàðåíòåðàëüíûì ïðåïàðàòàì 

Äëèòåëüíîñòü òåðàïèè  

Äëèòåëüíûå êóðñû àíòèáèîòèêîâ 
ïðè ÎÖ 

Ïðè îòñóòñòâèè ôàêòîðîâ ðèñêà äîñòàòî÷íî 3-äíåâíûõ,à ïðè èõ íàëè÷èè 
– 7-äíåâíûõ êóðñîâ òåðàïèè. Óâåëè÷åíèå ïðîäîëæèòåëüíîñòè òåðàïèè 

ñóùåñòâåííî íå âëèÿåò íà ýôôåêòèâíîñòü ëå÷åíèÿ, íî óâåëè÷èâàåò ðèñê 
íåæåëàòåëüíûõ ðåàêöèé 

Ïðèìåíåíèå àíòèáèîòèêîâ äëÿ 
ëå÷åíèÿ ÎÖ â òå÷åíèå 1-3 äíåé 
ïðè íàëè÷èè ôàêòîðîâ ðèñêà 

Ïðè íàëè÷èè ôàêòîðîâ ðèñêà ëå÷åíèå  
äîëæíî ïðîâîäèòüñÿ ìèíèìóì 7 äíåé 

 

Òàáëèöà 5. Òèïè÷íûå îøèáêè ïðè âûáîðå àíòèáèîòèêîâ
äëÿ ëå÷åíèÿ íåîñëîæíåííûõ èíôåêöèé ìî÷åâûâîäÿùèõ ïóòåé
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Äëÿ ýòîãî èñïîëüçóþò ïðîäîëæèòåëüíûé ïðîôèëàêòè-
÷åñêèé ïðèåì íèçêèõ äîç ôòîðõèíîëîíîâ, íèòðîôóðàí-
òîèíà, êî-òðèìîêñàçîëà èëè ó ïîäðîñòêîâ, áåðåìåííûõ
è êîðìÿùèõ îðàëüíîãî öåôàëîñïîðèíà, íàïðèìåð öå-
ôàëåêñèíà. Ó ïàöèåíòîâ ñ ðåöèäèâàìè ÍÈÌÏ, ñâÿçàí-
íûìè ñ ïîëîâûìè àêòàìè, ðåêîìåíäóåòñÿ îäíîêðàòíûé
ïðèåì ïðåïàðàòà ïîñëå ïîëîâîãî àêòà. Ïðè òàêîì ðå-
æèìå ïðîôèëàêòèêè ñíèæàþòñÿ äîçà ïðåïàðàòà è ÷èñ-
ëî íåæåëàòåëüíûõ ðåàêöèé, ðèñê ñåëåêöèè ðåçèñòåíò-
íûõ øòàììîâ. Ïðè ðåäêèõ ðåöèäèâàõ ÍÈÌÏ è îòñóò-
ñòâèè âîçìîæíîñòè îáðàòèòüñÿ çà âðà÷åáíîé ïîìîùüþ
ìîæíî ðåêîìåíäîâàòü ñàìîñòîÿòåëüíûé ïðèåì àíòè-
áèîòèêà ïðè ïîÿâëåíèè ñèìïòîìîâ ÍÈÌÏ. Ïðè ýòîì
äëÿ ïîäòâåðæäåíèÿ ýëèìèíàöèè âîçáóäèòåëÿ, æåëàòåëü-
íî áàêòåðèîëîãè÷åñêîå èññëåäîâàíèå ìî÷è ÷åðåç 1-2
íåä. ïîñëå ïðèåìà ïðåïàðàòà.

Ó æåíùèí â ïîñòìåíîïàóçàëüíûé ïåðèîä àíòèáèîòèêè
èãðàþò ìåíüøóþ ðîëü, ÷åì ó ìîëîäûõ. Ïåðèóðåòðàëü-
íîå è èíòðàâàãèíàëüíîå ïðèìåíåíèå ãîðìîíàëüíûõ
êðåìîâ, ñîäåðæàùèõ ýñòðîãåíû (0,5 ìã/ã), íà íî÷ü â òå-
÷åíèå 2 íåäåëü ñ ïîñëåäóþùèì ïðèìåíåíèåì 2 ðàçà â
íåäåëþ â òå÷åíèå íåñêîëüêèõ ìåñÿöåâ, çíà÷èòåëüíî ñíè-
æàåò ÷àñòîòó îáîñòðåíèé ÈÌÏ è äîëæíî áûòü ðåêî-
ìåíäîâàíî äî íà÷àëà ïðîôèëàêòè÷åñêîãî ïðèìåíåíèÿ
àíòèáàêòåðèàëüíûõ ïðåïàðàòîâ.

Â òàáëèöå 4 ïðèâîäÿòñÿ ñâåäåíèÿ îá èñïîëüçóåìûõ
äîçàõ àíòèáàêòåðèàëüíûõ ïðåïàðàòîâ.

Ïðè ïðîâåäåíèè àíòèáàêòåðèàëüíîé òåðàïèè ÈÌÏ
âðà÷è íåðåäêî äîïóñêàþò îøèáêè ïðè âûáîðå ïðå-
ïàðàòà, ïóòè è êðàòíîñòè åãî ââåäåíèÿ, äëèòåëüíîñòè
òåðàïèè (òàáëèöà 5). Â îïðåäåëåííîé ìåðå èçáåæàòü
òàêèõ îøèáîê ïîçâîëÿþò ñòàíäàðòèçàöèÿ ëå÷åíèÿ, èñ-
ïîëüçîâàíèå àëãîðèòìîâ äèàãíîñòèêè è òåðàïèè.

Òàêèì îáðàçîì, ïðè óðîëîãè÷åñêèõ èíôåêöèÿõ ìîæåò
áûòü èñïîëüçîâàí áîëüøîé àðñåíàë àíòèáàêòåðèàëüíûõ
ïðåïàðàòîâ, îáëàäàþùèõ ðàçëè÷èÿìè â ìåõàíèçìå àí-
òèìèêðîáíîé àêòèâíîñòè, ñïåêòðå, ôàðìàêîêèíåòèêå.
Äèôôåðåíöèðîâàííîå íàçíà÷åíèå àíòèáàêòåðèàëüíûõ
ñðåäñòâ äîëæíî îñóùåñòâëÿòüñÿ ñ ó÷åòîì àíòèáàêòåðè-
àëüíîãî ñïåêòðà ïðåïàðàòîâ, èõ ôàðìàêîêèíåòèêè, áå-
çîïàñíîñòè, õàðàêòåðà âîçáóäèòåëåé, èõ ðåçèñòåíòíîñ-
òè, ëîêàëèçàöèè èíôåêöèè, òÿæåñòè òå÷åíèÿ, ñîñòîÿíèÿ
ïàöèåíòà, ôóíêöèîíèðîâàíèÿ åãî ýëèìèíèðóþùèõ îð-
ãàíîâ, âîçðàñòà, ïðåáûâàíèÿ áîëüíîãî íà àìáóëàòîð-
íîì, ñòàöèîíàðíîì ëå÷åíèè, íà ñòàöèîíàðíîì ëå÷å-
íèè â ðåàíèìàöèîííîì îòäåëåíèè, ó÷åò âñåõ ïåðå÷èñ-
ëåííûõ ôàêòîðîâ ìîæåò îáåñïå÷èòü ðàöèîíàëüíóþ
àíòèáàêòåðèàëüíóþ òåðàïèþ óðîèíôåêöèé. Ïðåäïîëà-
ãàåòñÿ, ÷òî ïðèâåäåííûå â îáçîðå äàííûå ëèòåðàòóðû
ìîãóò áûòü èñïîëüçîâàíû âðà÷àìè óðîëîãàìè â êà÷å-
ñòâå ñïðàâî÷íîãî ïîñîáèÿ.
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SUMMÀRY

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.

ÐÅÇÞÌÅ

ÀÍÒÈÁÀÊÒÅÐÈÀËÜÍÀß  ÒÅÐÀÏÈß  ÓÐÎÈÍÔÅÊÖÈÉ

Àíòåëàâà Í.À., Ïèðöõàëàéøâèëè Í.Í., Àíòåëàâà À.Â.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò, äåïàðòàìåíò ôàðìàêîëîãèè

Â îáçîðå ðàññìàòðèâàþòñÿ âîïðîñû ðàöèîíàëüíîãî
ïðèìåíåíèÿ àíòèáàêòåðèàëüíûõ ïðåïàðàòîâ ïðè óðî-
èíôåêöèÿõ.

Öåëü îáçîðà - îçíàêîìëåíèå øèðîêîãî êðóãà âðà÷åé -
òåðàïåâòîâ, óðîëîãîâ, ãèíåêîëîãîâ, âðà÷åé ñåìåéíîé ìå-
äèöèíû, êëèíè÷åñêèõ ôàðìàêîëîãîâ ñ ñîâðåìåííûìè
ñòàíäàðòàìè è ðåêîìåíäàöèÿìè ïî îïòèìàëüíîé àíòè-
áèîòèêîòåðàïèè óðîèíôåêöèé.

Â îáçîðå îñâÿùåíû âîïðîñû ýòèîëîãèè íåîñëîæíåí-
íûõ èíôåêöèé ìî÷åâîäÿùèõ ïóòåé, àíòèáèîòèêîðåçè-
ñòåíòíîñòè âîçáóäèòåëåé èíôåêöèé. Ïðèâåäåíà ôàð-
ìàêîëîãè÷åñêàÿ õàðàêòåðèñòèêà àíòèáàêòåðèàëüíûõ
ïðåïàðàòîâ, èñïîëüçóåìûõ â òåðàïèè óðîèíôåêöèé.
Ðàññìîòðåíà òàêòèêà àíòèáàêòåðèàëüíîé òåðàïèè -
âûáîð ïðåïàðàòà, äîçû, ïóòè ââåäåíèÿ, äëèòåëüíîñòü
ïðèìåíåíèÿ.

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