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K CBEJEHHIO ABTOPOB!
[Tpu HampaBiIeHUH CTaThU B PEOAKIMIO HEOOXOAMMO COOIONATh CIIEAYIOIIUE TPaBUiIa:

1. Cratbs momKHA OBITH IPEACTABIIEHA B ABYX SK3EMIUIPAX, HA PYCCKOM MM aHIIMHCKOM SI3bIKaX,
HareyaTaHHas 4epes IMoJITopa MHTepBala Ha OHOM CTOpPOHE CTaHAAPTHOTO JIMCTA C IIMPHHOI JIEBOTO
noJjs B TpH canTuMeTpa. Mcnons3yembiit komnblotepHbli pudt - Times New Roman (Kupunnunua),
pasmep mpudra - 12. K pyxonucu, HarnedaTaHHON Ha KOMIIBIOTEPE, JOJKHA ObITh IPUIIOKEHA TUCKETa
co cTaThel. Dain cienyeTr 03ariaBUTh JJATUHCKUMHU CUMBOJIaMHU.

2. Pa3zmep craTbu JOMKEH OBITH HE MEHEe MATH W He OoJiee NeCSITH CTPaHML MALIMHOIKCH,
BKIIFOYasl yKa3aTellb U PE3IOME.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyalIbHOCTh JJAHHOTO MaTepHalla, METO/IBI U PE3YIIbTaThI
MCCIIeIOBaHUS U aCIIEKTHl UX 00CYKACHUS.

ITpu npencraBneHUHy B IeYaTh HAYYHBIX IKCIIEPUMEHTANIBHBIX Pa0OT aBTOPHI JOJIKHBI YKa3bIBATH
BUJ| U KOJIMYECTBO DKCIIEPUMEHTAIBHBIX KUBOTHBIX, MPUMEHSIBIIMECS METOABI 00€300IMBaAHUS 1
YCBHIMICHHUS (B XOJi€ OCTPBIX OIIBITOB).

4. Tabnuiiel HeOOXOAUMO MPENCTABIATE B iedatHo! hopme. DoTokonmu He MpuHUMatoTcs. Bee
nu(ppoBbIe, UTOTOBbIE U MPOLEHTHBIE JAHHbIE B TA0JMIAX JO0JKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaThbU. Tabnuibl U rpaduKy TOJKHBL OBITH O3araBJIeHbI.

5. @otorpaduu JOIKHBI OBITH KOHTPACTHBIMU M 00SI3aTENIBHO IIPEACTABIICHBI B IBYX 3K3EMILIIPAX.
PucyHnku, yepTexu U [uarpaMMbl CIIEAYeT MPECTABISATh YETKO BBHIIIOIHEHHBIE TYIIBIO; (DOTOKOMUU €
PEHTI€HOTPaMM - B IO3UTHBHOM H300pakKEHHH.

Ha o6opore kaxI0oro prCyHKa KapaHJIAlIOM yKa3bIBaeTCs €ro Homep, pamuiiusg aBTOpa,
COKpanI€éHHOE Ha3BaHHUE CTAaTbU M 0003HAYAIOTCS BEPXHSSA M HUKHSIS €T0 9acTH.

[Noamucu K pucyHKam COCTaBIISIOTCS 00sI3aTEILHO HA OTIEILHOM JIMCTE C YKa3aHUEM HOMEPOB
pucyHKoOB. B moanucsx k MukpodoTorpadusm cienyeT yKa3blBaTh CTEIICHb YBEIUUCHUS Yepe3 OKYIIIp
i 00BEKTHB U METOJI OKPACKH WIIM UMIPETHAIINN CPE30B.

6. @aMuIIMK OTEUECTBEHHBIX ABTOPOB MTPUBOAATCS B CTAaThe 003aTEILHO BMECTE C MHULIMAIAMU,
MHOCTPAHHBIX - B HHOCTPAHHON TPAHCKPHIILUK; B CKOOKaX OJDKEH OBITh YKa3aH COOTBETCTBYIOILHI
HOMEp aBTOpa IO CIIHCKY JIUTePaTyphI.

7. B xoHIe KaXJOW OpUTHHAJILHON CTaTbu JOJDKEH OBITh MPUIIOKEH OnOmmorpaduvecKuii
yKazaTellb OCHOBHBIX II0 JaHHOMY BOIIpOCY paloT, MCIIONB30BaHHBIX aBTOpoM. CienyeT ykasaTh
TOPSIIKOBBIA HOMEp, PaMUIIMI0 U HHUIHAJIBI aBTOPA, TIOHOE HA3BAHUE CTAThH, KypHAla WU KHUTH,
MECTO U Tofl U3/JaHUsl, TOM U HOMEP CTPaHUIIBL.

B andaBuTHOM nopsiAKe yKa3bIBAIOTCS CHAaUYaIa OTEUECTBEHHBIE, @ 3aTEM HHOCTPAHHbIE aBTOPEI.
YKka3arenb MHOCTPAHHOI JUTEpaTyphl JOJDKEH OBITH MPEACTABIICH B MEUYATHOM BHJE WM HANKCaH OT
PYKH 4ETKO U pa300pUUBO TYILIBIO.

8. 151 momy4eHusi mpaBa Ha IMyOIMKALUIO CTaThsl JOJKHA UMETh OT PyKOBOAUTEIS PaOOThI MIIH
YUPEXIEHHUS BU3Y U COMPOBOAUTEIHFHOE OTHOIICHHE, HAMCAHHBIHE WJIM HarledaTaHHbIe Ha OJaHKe U
3aBepEHHbIE TIOANUCHIO U TEYaThIO.

9. B xoHIIe CTaThH JOIKHBI OBITH TOJIIHNCH BCEX aBTOPOB, IOIHOCTHIO IPUBEAEHBI UX (paMmiIny,
MMEHa U OTYECTBAa, YKa3aHBl CIYXEOHBIH M JOMAIIHWA HOMepa TeiaedOHOB M aJpeca WIIH HMHBIC
KoopauHaTel. KonmndecTBO aBTOPOB (COaBTOPOB) HE AOIDKHO MPEBHIIIATH MATH YETIOBEK.

10. K cTarbe momxHBI OBITH IPUIIOKEHBI KpaTKoe (Ha TOJICTPAHMIIBI) Pe3IOMe Ha aHTIIHICKOM U
PYCCKOM f3BIKax (BKITIOYAIOIIEE CIECAYIONINE Pa3/IeNbl: BCTYIUICHNE, MaTepHall U METObI, PE3yIbTaThl
1 3aKJIIOUCHHUE) U CIIMCOK KIroueBbiX ciioB (key words).

11. Pegakuust octaBisiet 3a cO00# MPaBo COKpalarh ¥ HCIPaBIATh cTaThbi. KoppekTypa aBropam
HE BBICBUIAETCS, BCSA paboTa M CBEpKa MPOBOAUTCS IO aBTOPCKOMY OpPUTHHAIY.

12. HegomyctuMmo HampaBjeHHE B peAakUUIo paboT, MpeacTaBIeHHBIX K MeYaTH B MHBIX
W3aTeNbCTBAX WIIN OMYOJIMKOBAHHBIX B APYTHX H3IAHUSX.

[Ipu HapymieHnn yka3aHHBIX NPABUJI CTATHH He PACCMATPUBAIOTCH.




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 sym-
bols.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.
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AHECTE3NOJIOT'HTYECKOE OBECITIEYEHUE ITPU ONTEPALIUAX
TOTAJIBHOT'O SOHAONMPOTE3NPOBAHUSA TASOBEAPEHHOI'O CYCTABA

Hypanunze K.1O., Konanuanu A.Jl., Jlekuamsuian 3.A., Haukenna M.A., /[3aruuase E.B.

Hayuonanvhulii yenmp unmepeeHyuoHHOU MeOuyUHbL
3anaonou ['pysuu um. axao. 3. [[xaxas

DHIONpOTE3UpOBaHUE Ta300€APEHHOTO CycTaBa
HaunOonee 3 (HeKTUBHBII METO] JICYSHUS [TPU LIEJIOM
psine naranoruii. [lorpeGHOCTE B 3TOH omepanuu
B I'py3un cocrasuser okoso 2000 B rox. C Mas no
nexadbpb 2006 rosa B Hallel KIIMHUKE OCYIIECTBICHO
123 mo100HBIX oreparui.

PekoHCTpYyKTHUBHBIC BMEIIATEILCTBA Ha Ta300e-
JPEHHOM CYCTaBE€ XapaKTePU3YIOTCS HEKOTOPHIMU
AHECTE3UOJIOTHYCCKUMU OCOOCHHOCTSIMH: BBICO-
Kasi TPaBMaTUYHOCTh - JOCTYIl K CYCTaBY CBsi3aH
C HEOOXOMMOCTBIO IIUPOKOTO PACCEUCHUS KOKHU
Y OOJBIIUX MBIMIEYHBIX MAacCCUBOB; MacCUBHas
KpPOBOTIOTEPS - KOCTHAs paHa MOCIE PEe3eKIUHU
MPOKCHMAaJbHOrO OTaeNa Oeapa U 00paboTKu
BEPTIYKHOW BIaJMHBI OOMIBHO KPOBOTOYHT; BCE
oOpa3oBaHMs Ta300ePEHHOr0 cycTaBa 0oraro
WHHEPBUPOBaHbl (HOUHIENTHBHBIE dP(EKTHI C
HaJIKOCTHHIIBI, MBIIII], CYXOXUJIBHBIX CTPYKTYP, CO-
CYJIOB Y ITOBEPXHOCTHBIX TKaHEH ); B X0OJI¢ OTIepaIiuu
BO3MOYHO TPAaBMAaTHYHOE TTOBPEKJICHUE KPYITHBIX
HEPBHBIX CTBOJIOB I MaruCTpaJIbHBIX cocya0B. [1e-
peYUCIeHHBIE 0COOCHHOCTH OIPEIEISIIOT BHICOKUE
TpeOOBaHUsI K KaueCTBY aHECTE3UMOJIOTHYECKOTO
obecriedeHUs ONepalMu TOTAJIBHOTO YHJIONPOTE-
3upoBaHus Tazobenpennoro cycrasa (TOTBC).
[Ipu 3TUX omepanusx HEOOXOJUMO OTMETHTH JIO-
CTATOYHO IUPOKHI AMaNIa30H UCIIOIb30BaHUS Pa3-
JINYHBIX METOJIOB aHECTE3UOJIOTUYCCKON 3aIIUTHI.
B HacTosimiee BpeMs IPOJOIKAIOTCS JTHCKYCCHHU
0 MPEUMYIIECTBAX M HEJIOCTATKAX TEX HJIM MHBIX
MeTo10B aHecte3nu npu onepauusx TOTBC. Ilpu-
HSATO CYUTATh, YTO BHIOOP MeTO/1a 00e300IuBaHMs
BO MHOT'OM 3aBHCHUT OT 30HBI U 00beMa OTICPaTUB-
HOI'0 BMENIATEIhCTBA, COMMYTCTBYIOIUX COMATH-
YecKux 3a00JIeBaHUN MalMEeHTa, JOCTATOYHOCTH
oOecrnevYeHHs aHECTE3UOJIOTUYECKON CIYKOBI
JIEKapCTBEHHBIMU TIpeTiapaTaMu, pacXOJHbIMH Ma-
TepHallaMH U CIIe000pyI0BaHUEM, KBATA(DHKAITUU
aHecre3uosiora. HekoTopbie aBTOpHI IpeIaraloT
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peruoHapHbIe METOIbl aHECTE3UH (SIUYPATHHYIO
U CIUHAIBHYI), KOTOPhIE, M0 UX MHEHHIO, OKa-
3BIBAIOT MUHUMAIIbHYIO ()apMaKoJIOTHYECKYIO Ha-
rpYy3Ky Ha OpraHu3M, JJOCTOBEPHO CHUKAIOT 00beM
kpoBoriotepu [1,9,14,15], obecnieunBaroT 3¢ dex-
THUBHOE MOCJIeO0NepauoHHoe 00e30omuBanue [3,5],
a TaK)XKe YMEHBIIAIT KOJIUYECTBO OCIOKHEHHI,
CBSI3aHHBIX C JBIXaTEIbHBIMU PACCTPOUCTBAMU U
Mape3oM JKeyI0YHO-KUIIeYyHOoTo TpakTa [2,7,10].
OpnHako, 0oJjiee MHUPOKOMY pacCIpOCTPAHESHUIO
pETrHOHAPHON aHECTe3UH MPEIMATCTBYET psij 00-
CTOSITENILCTB: BO-TIEPBBIX, OOJIBLHBIC HE BCETr/a CO-
rJ1allaroTCs MPUCYTCTBOBATh HA CBOCH omepaliuu
HE3aBHUCHMO OT €€ 00beMa U MPOJIOKUTEIIBHOCTH;
KpOMe TOTO, IIPU IPOBE/ICHUN PETUOHAPHOM aHeCTe-
3UU JJOBOJIBHO YaCTO MPUXOJUTCS CTAIKHUBATHCS C
ee HeOaronpusTHeIME 3P (heKTaMu, CBI3aHHBIMU C
HEPAaBHOMEPHOCTBHIO PETHOHAPHOH reMOAMHAMUKHI
Ha (OHE KOMIICHCATOPHOTO HAIMPSIKCHUS CHMIIa-
TOAJPEHAIOBBIX MEXaHU3MOB ayTOPETYJISAIUH.
Pa3BuBaroiasics Beillie ypoBHs 00K (bl PEAKTHB-
Hasi Ba30KOHCTPUKIIUS IMPUBOJUT K HAPYIICHUSIM
MUKPOLHUPKYJISIINU U, KaK CICACTBUEC, K TKAHEBOU
TUTIOTIEP(Y3UU C SIBJICHUSMHU KICTOYHON THIIOKCUU
[4,7]. OToT PenoMen Hambomee SIPKO BBHIPAXKEH y
JIUI[ MPEKJIOHHOTO BO3pacTa ¢ MCXOJHOU THIIO-
BOJIEMHEH, PacpOCTPAaHEHHBIM aTEPOCKIEPO30M
U CHIXKCHHBIMH (DYHKIIMOHAJIBHBIMU pe3epBaMu
CeplIeuHO-COCYIUCTOM cucTeMsl [6,8,9,11-13].

Hcnonp3oBaHue TOIBKO PErMOHAPHOI aHECTE3UHU TIPU
TPaBMAaTUYHBIX ¥ OOJIBLINX 110 00BEMY ONlEepaTHBHBIX
BMeEIIAaTEIbCTBAX, COMPOBOXKIAIOLINXCS 3HAUNTEIb-
HOM KpOBOIIOTEpEH, y Hac BHI3BIBAET COMHEHHE.
COanaHcUpOBaHHOCTh aHECTE3HU CETOJHS paccMma-
TpUBaeTCA Kak OJHO U3 KapJHHAIbHBIX TPEOOBaHUI
K aHecTe3nojornyeckomy nocoburo. [losBunucey
00BEKTHUBHBIE MTPENIOCHUIKH K (DOPMUPOBAHUIO aHE-
CTE3MOJOIMYECKOr0 MOCOOUs ¢ yU4ETOM HE TOJIBKO
Ka4ecTBEHHOI0 acrekra (mog0op mpemnaparoB), HO
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U KOJIMYECTBEHHOTO COCTaBa KOMIIOHEHTOB. Takoi
MyTh MPEJCTABIIICTCS HAauOOJee MEePCICKTUBHBIM,
TaK Kak MO3BOJISIET TOOUTHCS HE TOIBKO KEITAEMbBIX
3¢ (HexToB, UCIONB3Ys] MUHUMAaJBHBIE O3Bl TIpe-
MapaToB CEJICKTUBHOIO JICHCTBUS MJIM UX KOMOU-
HallMM, HO U PEajJbHO YMEHBIIUThH JACIPECCUBHOE
BiusiHue mpenaparoB Ha [{HC, remogunamMuky u
NIbIXaHue. 3a OCHOBY cOaTaHCHUPOBAHHOMN aHECTE3UU
MOET OBITh B3ST JHO00W BapHaHT COBPEMEHHOTO
AHECTE3UOJIOTHYECKOTO T0CO0Us (MHTANIAIMOHHAS,
BHYTpPUBEHHAs, pETHOHAPHAs U T.J.), HAUOOJEe OT-
BEYAIOIIETO KOHKPETHOW KIIMHUYECKON CHUTyaluu.
IIpuMeHUTENBHO K PETHOHAPHON aHECTE3UU IIPUHIUIL
c0aaHCUPOBAHHOCTH MPE/IIONATraeT, B IEPBYIO OYe-
PEb, HE CTOJIBKO YIYUYIIEHUE Ka4yeCTBa PErMOHAPHOM
0JI0Ka/IbI, CKOJIbKO 00ECTICYeHUE HHTPAOTICPAIIMOHHO-
IO ITOKOSI 32 CYET BKIIFOUCHUS 0230BBIX KOMIIOHEHTOB,
KOHTPOJIMPYIOILIUX TICHX0AMOITUOHAILHBIN KOM(OPT.
Hcxons u3 aToro, mMel npeajiaraéM JBa BapuaHTa
MHOTOKOMITOHEHTHOW COAIaHCUPOBAHHOM aHECTE3HH,
OTBEUAIOIIMX BCEM BBINICIICPEYUCICHHBIM TPeOOBa-
HusaM npu onepanusax TOTBC.

Lenb nccnenoBanus: pa3paboTka M BHEIPEHUE B KIIU-
HUYECKYIO PAKTHKY METO0B aHECTE3UOI0IMYECKOM
3aIUTHI TIPU OTEepaIMsIX TOTAIBLHOTO 3HONPOTE3H-
poBaHUsI Ta300€IPEHHOT0 CyCTaBa.

Marepuan u Mmetoabl. Hamu oGcnieoBanst 40 ma-
LIMEHTOB, CPEeJIHUI BO3pacT 68 NeT, MPOJOIKUTENb-
HOCTBH ONEPaTUBHOTO BMEIIATEIhCTBA COCTABHUIIA
90+15 muH. Bee GonbHBIE OBLTH MPOOTIEPHPOBAHBI
B IUJIAHOBOM MOPSJIKE, MPOXOAUIH HEOOXOAUMYIO
MpeonepaMoOHHy 0 IOJATOTOBKY M ObLTH 00CIe10-
BaHBI 110 OOLIETIPUHATON B KIIMHUKE CXEME.

B 3aBHCHMOCTH OT METO/Ia aHECTE3UOJIOTHYECKOT O
oOecneyeHUst OONbHBIC OBLIM pa3/ieeHBbl Ha
2 rpynnsl - [I-11I knacec mo ASA (American Society
of Anesthesiologists).

I rpynmna — GospHBIE, KOTOPBIX ONIEPUPOBAIIN B YCIIO-
BUSIX MHOTOKOMIIOHEHTHOM 0011Iel cOaaHCUpPOBaH-
HoMi aHecTe3uu (24 manuenta). I rpynna — GonbHbIE,
KOTOPBIX ONEPUPOBAIN B YCIOBHUSIX MHOTOKOMIIO-
HEHTHOW cOalaHCUPOBAHHOW aHEeCTEe3UH B KOMOWHa-
LMY C YIUAYpaTbHON aHecTe3uel (16 manureHToB).

VY Bcex OONBHBIX MPUMEHSIIM METObI IPEMEIH-
KalluM U BBOJHOTO HAapKO3a, UCIOJb3YEMBIE B
OTJIeJICHUY aHEeCTE3NO0JOTuH Hamen kiuauku. [1o-

MEJTUIIMHCKUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

Jep:KaHUEe aHEeCTe3UM OCYIIECTBJIAIU IO METOLY,
pa3paboTaHHOMY B Halleil KIMHHUKE /71 OOIbHBIX
npu onepanusax TOTBC, korga nuTpaonepanuoH-
HBII neproj; obecrneynBaeTcss MHOTOKOMIIOHEHT-
HOH cOallaHCHUPOBAaHHOW aHECTE3MEH B YCIOBHSIX
YMEPEHHON apTepHalbHON T'MIIOTOHUH, KOTOpas
CIOCOOCTBYET CHHIKCHHIO 00'beMa MHTpaoTepalu-
OHHOI KPOBOIIOTEPH.

[Ipemenukanus B 00eux rpyrinax Obuia OJJMHAKOBON
U BKJIIOUaja B ce0s BHYTPHUMBIIICYHOE BBEIACHUC
Mopduna 1% - 1,0 u qpumenpona 1% - 1,0 3a
40 muH. 10 onepanuu. MHTYyOaIus - mocie BBee-
Hus apayana 0,1 mr/kr, mugazonama 0,2 Mr/kr u
(henTanuna 4-5 MI/Kr. AHECTE3HIO TIOJICPKUBAITU
B/BBBellcHHE M Tpomnodoiia yepes MNpHUIeBOn
no3atop-2 mr/kr/gac, ramorana 0,4 -0,6 06.% c
npoOHBIM BBeJeHUeM (entanwita 0,1 — 0,2 Mr Ha
TPaBMaTHYHbIX dTanax onepauun. AJl . mojiepxu-
Baiu Ha ypoBHe 80-100 mm.pt.cT. UBJI nmpoBoanmu
HapKO3HBIM ammapaToM "Primus" ¢upmsr "Driger”
(Fepmanus) o low flow anesthesia, 1.e. 10 1 J1/MuH,
KHUCJIOPOTHO-BO3/IYIIIHON CMEChIO C KOHIICHTpalueH
KHCI0poJa Bo Babixaemoii cmecu (FiO,) - 50%. Ila-
pameTpbl JJIsl PECITUPATOPHOI MOIICPHKKU BRIOHpPAIA
B COOTBETCTBHHU C Maccoil Teyna OOJILHOTO, BO3pac-
TOM, JOOIEPAIIMOHHBIMHU MOKA3aTeIIMU (PYHKIIUU
BHCIIIHETO JIbIXaHUs U MOJOUPATUCH, UCXOJMSI U3
JiIxaTenbHoro oobema (Vt) — 7-8 mir/mMuH.

Bonbubim Il rpynnsl mpoBOaUIN KOMOWHAIUIO
BBIIIIECONMMCAHHON MHOTOKOMIIOHEHTHOM OOIEeH
AHECTE3UU C dNuaypaibHol. [Ind 3TOro HA ypoB-
He L,-L, B anuaypanbHoe MpOCTpaHCTBO CTABHIIH
KaTeTep U MPOBOJAUIN KpaHUAIBHO Ha 3 cM, uepes
10 MmuH mocie BBeAeHHS TecT-n03bI (3-4 mi 2%
nugokanna uinu 0,5 % OymuBakauHa), KaxJIble
5 MHH. BBOJWJIU OCHOBHYIO 103y 25,0-30,0 mumo-
kauHa (6 Mr/KT) uiu OynuBaKanHa B COYETAHHUH C
(denranunom 0,05 mr.

HccnenoBanus npoBOAMIIM Ha CIEAYIOMIUX 3Tanax
onepauuu: [ sran - ucxoansle nokasarenu; Il sran
- Havaso oneparmy; 11 atam - Hanbonee TpaBMaTny-
HBIW TIEPHOJ OIepaluu (COOTBETCTBYET 00paboTKe
BEPTIIY>KHOU BIAIUHBI U 3aMEHE HA ICKYCCTBEHHYIO);
IV stan - okoHUaHue onepaiuu.

HNuTpaonepanuoOHHbI MOHUTOPUHI I€MOJUHAMMU-
KM U Tazoo0MeHa. BceM GonbHBIM OBLT 00OecriedeH
"rapBap/ICKuil cTaHAapT'", BKIIOYAIONINN KOHTPOIb
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roKazaTesiell CUCTEMHOM TeMOJIMHAMUKH - CpeHe-
ro AJl, sactoTel cepaeunbix cokparienuii (HCC),
ynapsoro usjekca (YW), cepneunoro unnexca (CH),
o6mero nepudepudeckoro conporusienus (OIICC),
OKCHUT€HAIMH (TTyJIb.COKCUMETPHS ), BEHTUIISIINY (Karl-
HOMETpPHsI) U TEMIIepaTyphl Teja.

W3mepenne nokaszaTtesneil reMOJUHAMHUKN Ha 3Ta-
rax onepalnuy OCYIIECTBIAIN HEMHBA3UBHBIM
METOJI0M ¢ moMoIbio MouuTopa "Infiniti Delta"
¢upmel "Driger" (I'epmaHusi) 1 UHBa3UBHBIM ITYy-
TeM, ucnoib3ys MoHuTop "Infiniti Hemo" Toii xe
¢upmel. [Tokazarenu eHTpaIbHON reMOANHAMU-
KU BBIUUCISIU 10 MmeTony Puka. PaccunTsiBanu
coJiep)kaHNe KUCIOpOJa B apTepHajabHON MU Be-
Ho3Ho# kposu (C O, u C O,). Oupenensiiu coaep-
KaHUE TeMOTJIO0OMHA M TEMAaTOKPUTA, TapaMeTphI
kucnotHo-1enogHoro cocrosiuus (KIC) u razos
apTepHaJbHOM U BEHO3HOU KPOBHU, COJAEPKAHUE
K" u Na* ¢ momomnpio ananuzatopa "I - STAT- 1"

(CIA). ITapameTpsl JbIXaHUS, KOHIIEHTPAIUIO
KHCJIOpO/ia BO BJIBIXa€MOU U BBIABIXaEMOM CMECH
(FiO, u FeO,), nannbie kannomerpuu (et CO,)
Opanu c 2JIEKTPOHHBIX JATYMKOB pecrupaTopa
"Primus" u oOpabaTbiBaJii METOAaMU BapHallH-
OHHOM CTaTHCTUKHU C BBIYMCIEHHUEM t-KpUTEpHS
CTproJIeHTA.

PesynbTarhl u ux odcyxneHue. Buenpenue "rap-
BapJCKOTO CTaHAapTa" MOHUTOPHUHTA C YCIIEXOM pe-
aet npooyieMy 0e30MacHOCTH MAIUSHTOB BO BPEMsI
AHECTE3WH, B TO BPEMsl, KaK aJeKBATHOCTH KOMITO-
HCHTOB aHECTC3HMH, B OCHOBHOM, CBOAUTCS K OIICHKEC
noKasaresiell reMoIMHaMHUKH U ra3000MeHa.

B Tabnuue 1 moka3zaHbl U3MEHEHUS IEHTPAIBHON U
nepudepruueckoil TeMoIMHAMUKY Ha dTarax MUccie-
JIOBaHUS BO BpeMsi O0IIel aHeCTEe3UH y MAI[MeHTOB
I - (n=24) u Il - (n=16) rpynn (MUHYTHBIH 00BEM
cepana - MOC onpenemnsuiu MmetogoM duka), M+m.

Tabnuya 1. [loxazamenu yenHmpaabHotl u nepugepuieckoil 2eMoOUaMUKU U 243000MeHd
vy nayuenmog I u Il epynn na écex smanax ucciedosanus

Holkasater. Ipynna JTanel HcCAeI0BAHNUS

I3ran II >ran III 3ran IV 3ran
Al (Mm.pr.cT) I 102,7+3,3 84,1+3,1 77,443,2 82,3+4.2
(MAP, mmHg) 11 102,1+4,2 86,242,3 78,3+2,7 84,9+3.4
YCC/mun 1 73,6+4,2 66,6+4.4 64,2+5,1 62,5+5,2
(HR/min) 11 73,5£3.,5 67,5+4.5 64,5+4.8 58,5+5.4
MOC (i/muH) 1 4,8+0,58 5,0+0,64 5,24+0,62
(CO, L/min) 1I 4,5+0,42 4,6+0,44 4,7+0,45
CH (i/mun/m?) I 2,84+0,31 2,9+0,34 3,0+0,35
(CI, L/min/m?) 11 2,6+0,28 2,7+0,92 2,7+0,94
YU (mn/yn/m?) I 41,9+1,6 45,2+1,7 48,0+1,8
(SI, ml/beat/m?) 11 38,5+1,3 41,8+1,4 46,1+1,7
OIICC (auH-cex/cm) I 1300+24 1174423 1206+24
(SVR, dyn-sec/cm®) 11 1422432 1286426 1378431

Kax BugHo u3 Tabiauipl 1, oTMedaeTcss CHHIKEHUE
Al B o0eunx rpymmax (I rpynma -18% wu Il rpymma
- 16%) 1o cpaBHEHHIO C MICXOJIHBIM Ha BCEX ATAIax
WCCJIeIOBAHUS, YTO CBS3aHO C MPUMEHEHUEM IIpe-
MapaToB JUIA YIIPABIISIEMOW THTIOTOHHH - Ipotiodoiia
Y TaJIOTaHa, OJTHAKO, CIIEAYET TYT K€ OTMETHUTh, YTO
pazmraus mexy [ u Il rpynmamu ObiTi HetocToBEp-
HEI (p<0,05) Ha Bcex ATamax UCCICIOBAHHUS.

[poucxommmno camwkerne YCC B obenx rpymmax 1mo
cpaBHeHuIo ¢ ucxoqHbM Ha 10-15% B [ rpymme 1 8-17%
- Bo Il rpymmie Ha II-III-IV sTanax uccienoBaHus, 4To

© GMN

TaK¥Ke CBA3aHO C PUMEHEHHEM MPOrodoia 1 rajioTaHa
W yriyOJIeHHEM aHECTe3UH BO BPEMSI OTICPaIIUH.

OTH pa3nuums MeX Ty TpyIaMy ObUTH HEAOCTOBEPHBI
(p<0,05). ITokazaTenu 1eHTPaTLHOM TeMOTMHAMUKH
MOC, CH, YU, OIICC He3HaYUTEIBHO KOIe0aInuch
Mexay [ u I rpynnamu u octaBanuch B Ipeneax
HOPMBI Ha BCEX JITaIlaX UCCIIETOBAHMS.

B Ta0imrie 2 nmokaszaHsl M3MEHEHHS [TOKa3aTelIei ra3000-
MEHA Y MEXAHWKH JIbIXaHWs Ha dTarax UCCIICI0BaHUs BO
BpeMst aHe3Te3nn y 0onbHBIX | (n=24) u II (n=16) rpyrm.
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Tabnuya 2. Ilokazamenu ea3000meHa u MEXAHUKY ObIXAHUSA HA PA3IUYHBIX SIMANAX UCCAEO08AHUSA
60 epems anecmesuu y 6onvrolx 1 u Il epynn na Il, I u IV smanax ucciedosanus

JTanel HCCAeI0BAHNUSA
Ioxa3aresn I'pynna
II sTan IIT 3Tan IV sTran
P I 19,0+2.9 20,6+2,8 21,5427
(cm.BOA.CT.) II 17,5+2,4 18,742,1 18,7+£2,0
PaO, 1 292,1+16,7 287,8+17,2 254,2+18,4
(MM.pT.CT.) 11 284,4+17,2 278,1+£17,9 2472+17,2
PaCoO, 1 32,4421 33,2+1,7 34,6+1,8
(MM.pT.CT.) 11 31,6£1,7 32,3+1,9 33,7+2,1
etCO, I 28,1+1,2 27,1+1,1 28,9+1,8
(MM.pT.CT.) 11 28,2+1,2 27,1+1,4 28,2+1,6
PaCO, - etCO, 111 43+1,6 34514 | 61414 52+1,6 gzig
PaO,/FiO, I 5,8+0,34 5,7+0,34 5,1+0,36
II 5,6+0,35 5,5+0,35 4,9+0,34
I 99 - 100
Sat0, % I 99 - 100

Kak BuiHO 13 TaOIUIIbI 2, TPOUCXOUT HE3HAYUTEIb-
Hoe Hapactanue P co II stama uccienoBanus
Ha III u IV sTanel, onHako pazuuna mexay [ u 11
rpynmnamu Obuia HepocToBepHa (p<0,05) u HUKaKoro
KJIMHHYECKOr0 3HAUCHHMS HEe MMEJIa.

[Tapumansnoe nanpsoxkenue kucnopona (PaO,) u
yraekucioro rasa (PaCO,) Haxomunuce B npeaenax
JOIMYCTUMBIX I'PAHUIL HAa BCEX dTallaX UCCIICAO0OBAHUA
B 00eux Tpymmnax ¥ B TEUYEHHE BCEH omeparuu Jo-
CTOBEPHO HE MEHSUTHUCh.

KOHTpOHB AAC€KBATHOCTU BCHTHUIAUUU Tpagu-
HHOHHO OCYIIECTBISETCS MO MOKa3aTelio Karl-
Horpammel €tCO,, ”HPOPMATUBHOCTH KOTOPOTrO
onpenensgercs nonymenuem, uyto etCO, 6au3Kko
no senuuune Kk PaCO,. B Hopme pasuuna Mexay
HUMHU gocTuraetr 6 Mm.pt.cT. llpu yBennuenuun
JI0JIM MEPTBOT'O NPOCTPAHCTBA B 00IIeM 00beMe
BeHTUIALMHU nokasatenb etCO, oTpaxkaer KoH-
nenrpanuo CO, B MEPEXONHONW 30HE MEKIY
AHATOMUYCCKUM MCPTBBIM IMPOCTPAHCTBOM H
anpBeosnamMu u pasnauna mexay PaCO, — etCO,
pe3ko yBequuuBaeTcs. M3 TaOiuibl BUIHO, YTO
MPOUCXOJIUT He3HAUUTEIbHOE HAapacTaHUEe TPau-
eHra co Il arana uccnenosanus Ha III u IV ataner B
o0eux rpyIrmax, OJHaKo pa3HULa MEX 1y TpyIIaMu
Obu1a HegocTtoBepHa (p<0,05), a BeNUYMHBI rpajn-
€HTa HE BBIXOJUIIH 32 MPeIeibl PU3HOTOTHUECKOM
HOPMBI.
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OnHUM U3 O0BEKTUBHBIX KPUTEPHEB OKCHUICHH-
pyroiei GyHKIMH JIETKUX SBJISIETCS COOTHOLICHUE
PaO_/FiO,, nMHaMHKa KOTOPOro IIPe/ICTaB/IeHa B TabIMIe
2. Kak BUAHO U3 TaOIHIIBI, MPOUCXOAUT HEKOTOPOE
CHIDKEHHE MHEKCa okcureHanu ¢ 5,8 - Il atan 1o
5,1 -1V aran, ognako pasuuna mexxay I u Il rpynmamu
HegoctoBepHa (p<0,05).

I[Tokazarenu SaO, Haxoaunuce B penenax 99-100%
B 00eux Tpymmax B TEYCHUE BCETO Mepuoja uccie-
JOBAaHUA. HpaKTI/I‘IeCKI/I HE NU3MCHAJIUCH ITOKa3aTeiIn
KIIC na sranax uccieqoBaHus B 00CHX TpyIIax
U B TCUCHHUEC aHCCTE3UN HE BLIXOJWJIN 3a MNPECIACIIbl
(hU3N0IOrNIECKO HOPMBI.

Kaxk BuaHo 13 TaOIUIEI 2, TOKa3aTEIN ra3000MeHa 1
MEXAaHUKU AbIXaHUSA HE3HAYUTCIIbHO KOHC63HHCB Ha
JTanax WCCIeA0BaHus, B 00eHX TPYIax 0CTAaBasCh
B mpejenax (U3HOJOTHIECKOW HOPMBI B TEUECHHE
BCEil oneparuu.

TOTBC oTHOCAT K Haubosee TpaBMAaTHYHBIM U KPO-
BaBbIM BMEIIATENBCTBAM, [IPH KOTOPOM KPOBOIIO-
Tepsi HENOCPECTBEHHO 3aBUCUT OT Pa3MEPOB PaHBI
U COCTOSIHHSI COCYJIOB MSITKMX TKaHEH, BEJTMYUHBI
MOBEPXHOCTH OOHAa)KEHHOT'O KOCTHOTO JIOXKA, JaB-
JICHUsI B COCYyJlaX, MPOJIOJKUTENILHOCTH OTIepallni,
KOaryJIMpyoIIei criocoOHOCTH KpoBu. B Tabnuiie 3
nokaszaH o0beM kposonorepu rpu oneparun TOTBC
B YCJIOBHSIX O0IIEH aHecTe3ul B 000MX Ipymiiax.
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Tabnuya 3. Ioxazamenu ob6vema kposonomepu npu onepayuu TOTHC

Yucio Kposomnoreps, JiIMTebHOCTD
. I'pynna Kposonorepsi, M
Ha0MoneHMi MJ1/gac onepauu, MUH
24 I 400+£50 270+£30 90+£15
16 11 350+50 235430 90+£15

[Ipu mpoBeaeHNN CPaBHUTEIBHON OLIEHKH 00BeMa
KPOBOIIOTEPU B 3aBUCUMOCTH OT METO/1a aHECTE3UO-
noruyeckoro obecrnieuenus: npu TOTBC BeisiBieHO,
YTO KOMOUHAIYSI OOIIEH 1 MUYy paTbHON aHECTE3UH
(IT—rpymma) e 061agama cnocOOHOCTHIO YMEHBILIATh
00bEeM MHTpAOIEPAlMOHHOM KpoBomoTepu. B vacT-
HOCTH, cpeiHAs BenuunHa kpoBonotepu npu TOTHC

obuta Bo Il rpynme Ha 50 mut (10%) MeHbIIe, 4eM B
I - rpymnme, Tam, Te TPUMEHSIIH O0IIYI0 MHOTOKOM-
MOHEHTHYIO cOalaHCHPOBAHHYIO aHECTE3HIO.

HNHTpaonepanuoHHbIA pacxo] MEJUKaMEHTO3HbIX
npenapatoB rpu onepauusix TOTBC B o6enx rpynmax
npezcTaBieH B Tadmuie 4.

Tabnuya 4. Ilokazamenu uHMpaonepayuUoOHHO20 pacxo0a MeOUKAMEeHMO3HbIX
npenapamog npu onepayusx TOTHC 6 I u Il epynnax

Hucao . I'pynna DeHTaHWI, MKT IIponodgoa, mr Aauteatocts
HaO0/ 10 eHMIT onepanuu, MUH
24 I 900 1000450 90+15
16 11 400 500+50 90 +15
Kak BumnaO u3 Tabmuier 4, Bo 11 rpymie n3pacxomo- JIMTEPATYPA

BaHO (heHTaHmya Ha 56% u mpomodona wHa 50%
MEHbIIE, 9eM B [, 4TO CBSi3aHO C NMPUMEHEHHEM
Bo Il rpynme xoMOumHauu oOMIEH aHECTE3UH C
SMUYPATIbHOH.

BriBoanl.

[IpemoxxeHHBIe HAMH METOIBI AaHECTE3UH, KakK
MHOI'OKOMIIOHEHTHAs 00Iasi, TaK U €€ KOMOMHAIHS
C DIUIYPaTHLHON TO3BOJISTIOT MPH CTAOMIIBHBIX TI0-
KazaTeJsix FeMOIMHAMUKHU K ra3000MeHa 00eCIIeYnTh
aZICKBaTHYIO aHECTE3UOJIOTHUCCKYIO 3aIUTY W BBI-
TTOJTHCHHE TaKUX OOITHPHBIX BEICOKOTPABMATHIHBIX
oTiepaIriid, Kak TOTAITHLHOE DHIOMPOTE3UPOBAHUE
Ta300eAPEHHOTO CyCTaBa.

KombOuHamms MHOTOKOMIIOHEHTHOW 00IIei aHe-
CTE3UH W JMHIypPaTbHOMN, IO CPABHEHHUIO C MHOTO-
KOMITOHEHTHOM OO0IIIeH aHeCTe3 e, IPH OIepaIiusIx
TOTBC mo3BoJIAET COKPATHTD PACXO]T IPUMEHSIEMOTO
nporodoa Ha 50%.

KoMOuHanms MHOTOKOMIIOHEHTHOH 0011eil aHecte-
3HU ¥ SMTULY PAITbHOM, TI0 CPABHEHUIO C MHOTOKOMITO-
HEHTHOH 00111e# anecTe3net, mpu onepanusax TOTHC
HE3HAYUTEIFHO CHIDKAeT 00beM KpoBomoTepu (HA
12%) n ee mprMEHEHNE C 3TOH IEITHIO IBHBIX TTPEUMY-
IIECTB HE NMEET.

© GMN
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SUMMARY

ANESTHESIA MANAGEMENT DURING THE TOTAL HIP REPLACEMENT SURGERY

Nuralidze K., Lekiashvili Z., Kopaliani A., Nachkepia M., Dzagnidze E.

Acad. Z.Tskhakaia National Medical Center of Interventional Medicine of the West Georgia

Comparative analysis of two methods of anesthe-
sia has been performed to determine the optimal
method of anesthesia for total hip replacement. It
was revealed that suggested methods — both gen-
eral (GA) and combined (GA with epidural anes-
thesia - EA) provide an adequate anesthesia and
allow patients with stable hemodynamics and re-
spiratory metabolism undergo various types of ma-
jor traumatic operations such as THR. Compared

with GA, combined multicomponent (GA and EA)
has reduced using Propofol by 50% and Fentanyl
by 56%. Data from our trials have also showed
that combined anesthesia slightly decreased intra-
operative blood loss by 10% and there is no evi-
dent advantage of using above-mentioned method
of anesthesia for this purpose.

Key words: total hip replacement, anesthesia.

PE3IOME

AHECTE3UOJIOTHYECKOE OBECIIEYEHMUME ITPU OIIEPAIIMAX TOTAJIBHOI'O DHAO-
HNPOTE3UPOBAHUS TASOBEJAPEHHOI'O CYCTABA

Hypanuaze K.10., Konaauanu A Jl., JlekuamBuiau 3.A., Haukenua M.A., [I3aruuase E.B.

Hayuonanvuwiil yenmp unmepsenyuonnou meduyunsl 3anaouou I pyzuu um. axad. 3. L{xaxas

Oco0eHHOCTH PEKOHCTPYKTUBHBIX BMEIIATEIbCTB
Ha Ta300e[PeHHOM cycTaBe (BbICOKAas TPaBMAaTHY-
HOCTbh, MacCHBHasi KPOBOTIOTEPsl, OoraTasi HHHEP-
Bamusi oOpa3zoBaHW Ta300eAPEHHOTO CyCTaBa)
OMPEACSIOT BBICOKHE TPEOOBAHUS K KauyeCTBY
AHECTE3HOJIOTHIECKOr0 oOecreueHus onepanun
TOTaJIBLHOTO SHIOTIPOTE3UPOBAHUS Ta300€IPEHHOTO
cycraBa (TOTBC). Ucxons u3 3TOr0, MBI Ipeaia-
raeMm JiBa BapruaHTa cOajJaHCHUPOBaHHOI aHECTE3UH
— MHOTOKOMIIOHEHTHYIO OOIITyI0 1 KOMOMHUPOBAH-
HYIO0 OOIIYIO C SIIATypaIbHON aHecTe3nei. [Ipemo-
YKEHHBIC HAMH METO/IbI IO3BOJISIIOT 00CCIICUNTD ITPU
CTaOMJIBHBIX MOKa3aTEeIAX IeMOJIMHAMUKUHU ra30-
oomena (mamuenTsl [-11 kmacca mo ASA (American
Society of Anesthesiologists — AmMepukanckoe
001IIeCTBO aHECTE3HMOJIOTOB)aJeKBATHYIO aHECTe-

12

3HOJIOTHIECKYIO 3aITUTY U BHITTOTHEHNE OOIITHMPHBIX
BBICOKOTPaBMATHIHBIX oneparuii. CpaBHUTEIbHAS
OI[eHKa 00beMa KPOBOTIOTEPH B 3aBUCHUMOCTH OT
METO/a aHECTE3UOJIOTHIECKOTO 00CCIICUCHUS TIPHU
TOTBC BeIsIBUIA, UTO KOMOWHAIIMS MHOTOKOMITO-
HEHTHOW O0Iel aHeCTEe3WH W DIUIYPaTbLHOH, 1O
CpPaBHEHUIO C MHOTOKOMITOHCHTHON OOIIIeH aHecTe-
3HUeH, HE3HAUNTEIHHO CHIKACT 00beM KPOBOTIOTEPH
(ma 12%) m ee MPUMEHEHHE C ATOH IEIBIO SIBHBIX
MpeuMyIecTB He nMeeT. OHAKO, YTO KacaeTcs UH-
TPaOTIEPAITMOHHOTO PACcX0/1a METMKAMEHTO3HBIX TIpe-
MapaToB, KOMOMHUPOBaHHAS MHOTOKOMITOHEHTHAS
001I1as1 ¥ SIUAypaIbHAst aHECTE3US, TIO CPABHEHHIO C
MHOTOKOMIIOHEHTHOM 00I1eH aHECTE3HEH, TT03BOJIIET
COKpATHUTh PacXo]l MPUMEHIEMOTo mpomnodoia Ha
50%, a dhenTanma Ha 56%.
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COCTOSAHHUE TrEMOJIUMHAMUKHA U TA3OOBMEHA ITPU ONTEPALIUAX
HA TTO3BOHOYHMUKE B ITOJIO)KEHUMU JIEXKA HA ) KUBOTE

Hypanunze K.1O., JlekuamBuian 3.A., Konanuanu A.Jl., Haukenna M.A., /[3aruuase E.B.

Hayuonanvustii yenmp unmepeenyuoHHoU MeoOuyuHbol
3anaonoii I pyzuu um. axao. 3. Lxaxas

Xupypruueckoe JiequcHue 3a00JIeBaHUN TO3BOHOY-
HHKa XapaKTepU3yeTCs OIlEPaTUBHBIMU BMEIIATEIIb-
CTBaMH paSHH‘IHOﬁ CTCIICHU TPaBMAaTUYHOCTH, IIPO-
TOJDKUTEILHOCTH U 00bema KpoBomoTepu. Ocoboe
BHUMAHHUEC 3aCIIYXHNBAIOT HOBBIC XUPYPIrUUCCKHUEC
TEXHOJIOTUHM C BMEMIATEIILCTBOM Ha CTPYKTypax
ITO3BOHOYHHWKA B CBA3H C PE3KUM ITOBBIIIICHUEM 3HaA-
YUMOCTH (PAKTOPOB XHPYPTUUECKOM arpeccu.

Jia aHecTe3nonora OrpoMHOE 3HAYEHHE HMEET T10-
JIO’)KEHUE TallMeHTa Ha ONEPAalMOHHOM CTOJE, TaK
KaK OT HEro BO MHOTOM 3aBHCHT OJarornoiyqyHoe
3aBeplIeHNe OINepaluy UIU pa3BUTHE (PU3HOJIOTH-
yeckux HapymeHui. C menpio xopomrero oo63opa
OTIEPAIMOHHOIO TOJI U JIYYIIEro JOCTyNa K CTPYyK-
TypaM MO3BOHOYHHKA, B IMOCIEIHEE BpeMs, MpHU
OTIepaIysIX Ha TO3BOHOYHHUKE BCE YaIlle UCTIONB3YETCs
TIOJIO’KEHUE JIeXKa Ha J)KMBOTe. B wacTHOCTH, cOcTOA-
HUE KPOBOOOPAIIIEHHSI OTIpeIeIsIeTCS TaBICHHEM Ha
BHYTPEHHHE OpTaHbl, KOTOPOE MepelacTcs Ha ME3EH-
TepuasbHBIE U TTapaBepTeOpaIbHbIE COCYbI, TPHUBO-
Il K YCWJIGHHIO BEHO3HOTO KpoBooOpamieHus. Uto
KacaeTcs JbIXaHus: C/IaBIeHHbIE BHYTPEHHUE OPTaHbl
OTPaHWYMBAIOT JIBIKEHUE TUadparMbl, CHIKAIOT
(DyHKIIMOHAIBHYIO OCTaTOYHYIO €MKOCTH JIETKUX U
3aTPYJHSIOT BEHO3HBIN BO3BpaT. IIpu mosnoxxeHuun
MAIMeHTa Ha )KUBOTE BCTPEUAIOTCS OCIIOKHEHUS HE
TOJIBKO CO CTOPOHBI TEMOJMHAMHUKHN M Tra3000MeHa,
KOTOpBIE TUCKYTHPYIOTCS 0 HACTOSIIEro BpeMEHH!
[2,3,9,13,22,26], HO U CO CTOPOHBI TJIa3 U yIIeH
(MCTIONB3YIOT 3aIUTHBIE OYKH), TTOBPEKACHUS IIEH
(TTOBOPOT rOJIOBHI B CTOPOHY MOKET YXY/IINUTE Kapo-
TUHBIN 1 BepTeOpaIbHBIN KPOBOTOK), ITOBPEKACHNE
IJIEYEBOTO CIJIETEHUSI U TPYIHBIX JKeJe3 U JApyTue
ocnoskHeHus [8,15,23]. YuuThIBasi BBIIEH3I0KEHHOE,
9T0 MpobIIemMa 6e30ImacHOCTH OOJILHOTO, CBSI3AHHAS C

WCTIOJIb30BaHUEM TIOJOXKEHHUS JIeXKa Ha KUBOTE TPHU
oTiepanusax Ha MO3BOHOYHUKE, TIPE/ICTaBIACTCS aKTy-
aJbHON B aHECTE3MOJIOTHYECKOHN MPAKTHKE.

HCJILIO HCCJICA0BaHUA ABUJIOCH U3YUYUTH COCTOSIHUC
TCMOJHHAMUKHU U razooomena Ipu onepanuriax Ha Imo-
3BOHOYHHUKE B ITOJIOKCHUHU JICKA HA )KUBOTC.

Marepuan u MeTobl. beitn n3yuensr 30 manyueHToB
(myxuwn -15, sxermun — 15, I-1I kmacc mo ASA) B
Bo3pacte 40-65 net, macca Tena 75,8+3,5 kr npu
OTIepalusIX Ha MMO3BOHOYHUKE: MHKPOIUACKIKTOMUS
- 26 (87%) u ynanenwe orryxoiu - 4 (13%). Cpenuss
MPOIOJDKUTENHHOCTE oniepanuu 120+£20,8 muH.

Bce manmeHTs! ObUTH TPOOTIEPUPOBAHEI B TNIAHOBOM
MOpPsZIKE, TPOXOIUIN HEOOXOAUMYIO TIpenornepa-
[IMOHHYIO MOJATOTOBKY M OB 00CIEIOBAHBI IO
00IIEnPUHATON B KITHHUKE cxeme. [[pemenukanus Bo
BCEX ClTy4asix Obljla OJIMHAKOBOM U BKJIOUYaNa B ce0st
BHYTpHMBIIIIEYHOE BBeaeHue mopduna 1% - 1,0 n
numenpona 1% - 1,0 3a 40 MmuH. 10 oneparuu.

WuTy6anus nocne nHaykiuu apayana 0,1 mr/kr,
mupazonama 0,2 mr/kr u ¢enranmna 1,0 Mo Ha 10 Kr.
AHECTE3HI0 TI0JICPKUBAIN B/B BBEZICHHEM IPOTIoQoIia
yepes3 MIMPHULIEBOH J103aTop 2-2,5 Mr/kr/4ac, rajorana 0,2-
0,4 06.% u penranuna 3 MKr/kr/MuH. VIcKycCTBEHHYIO
BeHTIWIIAIMIO JieTkuX (MBJI) mpoBomuiu HapKO3HBIM
armaparom "Primus" ¢pupmer "Driager” (I'epmanust) o
low flow anesthesia, T.e. 10 1 n/mMun (FiO,- 0,5). He-
00X0MMO OTMETHUTD, YTO MeTo ] DHKa Mpu OOJIBIIIOM
ra30TOKe JIaeT MEHee JIOCTOBEPHBIE PE3YJIbTaThI, O3TO-
My IpH BBIMHUCIEHUHU TTOTpeOHOCTH Kucnopona (VO,)
MBI MCIIOJB30BaIM HU3KKE Ta30Toku. Cxema o0men
aHecTe3nH MoKa3aHa B Tabmuue 1.

Tabauya 1. Cxema obweii anecmesuu

Ipemenukanus

Nuaykuus

l'[owlepmalme aHeCTEe3uNn

Mopodun 1%-1,0;
Jumenpon 1%- 1,0;
(BHYTPHUMBIIICTHO,

3a 40 MHH. 10 oTIepamun)

Apnyan 0,1 mr/kr;
Mupgazomam 0,2 MI/kr;
®enranm 1mi1/10kr.

FiO, - 0,50;

[ponodomn 2-2,5 mr/kr/9ac;
denTanmiI 3 MKI/KT MHUH;
[Teprogmuecku ranotan 0,2-0,4 06%

© GMN
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HccnenoBanus IpoBOJWIN Ha CIEAYHOIUX dTanax
olepaLuu:

I aTan - mocie MHAYKIMM M MHTYOAallMU Tpaxeu, B
MOJIOKCHUH HA CIIMHE;

I atam - cirycta 30 MuH. TIOCIIe TOBOPOTA HA YKHBOT;
I stan - cmycrst 60 MUH. 1oce MoBOpoTa Ha )KHUBOT;
IV stan — ciiyeta 90 MuH. ociie OBOpPOTa Ha KUBOT.
V aram - ciiycts 120 MMH. TIocie TOBOPOTa Ha KUBOT.
VI 3Tan - okoH4aHKE onepaLuy, HOJI0AKEHUE Ha CIIMHE.

CpaBHeHHe TIOKa3aTelel TeMOJUHAMUKHY U Ta3000-
MEHa Ha 3Tarax olepanuy MPOBOIAMIN MEXIY IO-
JIO’)KEHHEM TalleHTa Ha CITUHE U TTOJI0KEHNEM 3TOT0
Ke TMalMeHTa Ha KuBoTe. 3MeHeHune nmokazaTenei
reMOJMHAMUKH Ha ATarax oreparyy oCyIecTBIsUITN
HEWHBAa3UBHBIM METOJOM C MOMOIIBIO MOHUTOPA
"Infiniti Delta" ¢pmbr "Driger" 1 WHBa3UBHBIM ITy-
TeM, ucroiib3yst MouuTop "Infiniti Hemo" ot Toii ke
¢upMbl. MOHHTOPHUHT BKJIIOYAI B ce0s CIeayIONIne
napametpsl: DKI', yacToTy cepiedHbIX COKpaIleHn i
(UCC), nanHbIe MyIbCOKCUMETPUH, HHBA3UBHOE ap-
TepuanbHoe naBieHue (A/l) v neHTparbHOE BEHO3HOE
nasnenue (LIB/).

MunyTHbIll 00beM cepana (MOC) onpeneinsiiu
o Mmetoay duka u 1o o0IEeTPUHATEIM GopMyam
PacCUYHMTHIBAIH MMOKA3aTeJH [IEHTPaJIbHOM TeMO 1~
HamMuKu. Onpenersiii coiepkanne reMoriioonHa u
reMaTOKpUTA, MapaMeTphl KHCIOTHO-IEIOYHOTO
cocrossuus (KIIC) u rasoB aprepuanbHOil U Be-
HO3HOW KpoBH, coaepkanre K* u Na*c momoipio
ananuzatopa “1 — STAT - 1* (CILIA). [TapameTtpst
JBIXaHUs, KOHIICHTPAILIMIO KUCIOPOia BO BIbIXae-
MOH U BBIIBIXa€MOU CMECHU (FiO2 u FeOz); JaHHBIE
kanHomeTpuu (etCO,) Opanu ¢ >JIEKTPOHHBIX JaT-
YUKOB pecrnuparopa “Primus®“ ¢upmer "Driager"”
(I'epmanus).

MEJTUIIMHCKUE HOBOCTHU I'PY3UU
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ITapameTps! ISl peCTUPATOPHON MOIACPIKKU BbI-
Oupaau B COOTBETCTBHU C MAacCOW Tena GONBHOTO,
BO3PACTOM, JIOOTIEPAIMOHHBIMHU [TOKA3aTEISIMU (DYHK-
IIWUH BHCHIHCTO AbIXaHUS U HOI[6I/IpaJII/ICI), Hucxonas us
IBIXaTelIbHOTro 00beMa Vt - 10 MIT/KT.

ITorpetnenue kucnopoza (VO,) Beraucisiu 1o ¢pop-
myne: VO, = (FiO2 -FeO,) x 0,9 x MOB x10 [4],
rie MOB - MUHYTHBIH 00beM BEHTUIISIIUH.

Benuunny oTHOMICHHS MEPTBOTO pocTpancTea (Vd)
K AbIxaTelbHOMY 00beMy (Vt) paccunThIBajIu 10
ypaBHenuto bopa.

IIpu craructuyeckoil 00paboTKe MOITYUYEHHBIX pe-
3yJIBTaTOB BBIYMCIISIIN CPEHUHN TTapaMeTp U OLIHOKY
cpennero (M=£m) ¢ MOCIEIYIONTUM CPAaBHEHUEM, HC-
noJie3ys kpurepuii CTbro/IeHTa.

PesyabTaTel 1 ux odcy:kaenue. [lo MHeHHIO HEKo-
TOPBIX aBTOPOB [6], MOBOPOT OOJNBEHOTO HA JKUBOT B
YCIIOBHUSIX OOIIEH aHeCTe3UH MOYKET COMPOBOXKAATHCS
MOCTYPaJIbHBIMU PEAKIMAMI KPOBOOOpAILIEHHUs B BUJIE
runotoHnu [1,6] BCaencTBUE HEMOCTATOUHOCTH KOM-
TIEHCATOPHUX CHMIATUYECKUX PEaKLUii U HapyIIeHUs
BCHO3HOTO BO3BpaTa[25]. Bo BpeMs orepariiu noioxeH1e
0OJIBHOTO Ha YKUBOTE CIIOCOOCTBYET HAPYIICHHUIO TEMO-
JIMHaMUKH ¥ OPraHHOTO KPOBOTOKA 32 CUET KOMITPECCHU
HIDKHEH T0JION BEHBI, PA3BUTHsL BEHO3HOM TMIIEPTEH3UN
U CHIDKEHHS BEHO3HOTO Bo3Bpata [11,25], cHimkaeTcs
KOMITIAMHC JIEBOTO KEJTy/I04Ka CEp/ILia B pe3yJIbTare 1o-
BBIIIIEHHS] BHYTPUTPY/THOTO JlaBieHus [24].

B Tabnuie 2 mokazaHbl U3MEHEHHsI I[EHTPAIbHON
U niepuQepruuecKoil rTeMOAMHAMUKHN Ha dTamax Hc-
cienoBaHusi Bo BpeMms oOmeit anectesun (MOC
onpeaensun metogoM Puka) (n=30, M+m)

Tabruya 2. Ilokazamenu yeHmpanoHou 1 nepugdeputeckoli 2eMoOUHAMUKU
HA PA3IUYHBIX DMANAX UCCIEO08AHUs 80 8PEMsL 00Well anecmesuu

MoKaA3aTeNE UcxoaHoe JTanbl Uccae0BAHMUS

COCTOsIHHE I3ran II 3Tan III sran IV 3ran V sran VI stan
All cp. (mm.pT.cT.) | 84,5431 78,9+3,45 | 81,2+3,02 | 83,6+4,12 | 77,74£3,78 | 79,8+3,38
YCC/mun 78,6+4,12 87,6+£3,76 | 77,8+3,84 | 78,1£3,54 | 80,14£3,25 81,743,27
MOC (n/muH) 5,5+0,62 5,4+0,67 6,2+0,71 6,4+0,86 5,8+0,72 | 6,6+0,82
CH (n/mun/m?) 3,2+0,37 3,18+0,37 3,6+0,42 3,840,41 3,4+0,28 | 3,9+0,45
YO (mi/ym) 62,5+2.54 | 69,2+£2,87 | 79,5+3,36 80,0+2,9 71,0+£3,2 | 73,7£3,1
YU (mn/yn/m?) 36,4+1.4 40,8+1,6 46,1+1,8 47,5+1,9 41,5«1,7 | 43,3+1,7
SISSSCGK Jom®) 1047+27 109628 994430 887+32 1007+28 909+29
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Kak BumHO 13 TaOIMIBI, 0OTMEYAETCS HE3HAUUTEILHOE
camkenue AJlHa BCEX STalax HCCIEIOBAHMS 110
CPaBHEHMIO C UCXO/IHBIM, YTO CBA3aHO C BBOJIHBIM Hap-
Ko30oM Ha | aTare (Ha 6%) 1 MO3UIIMOHHBIM ITOJI0KEHHEM
narpienToB Ha [I — III — IV — V sranax (monosxenue Ha
KuBOTE). Pasnuuns nokasareneit Al Mex 1y mosoxe-
HUSIMH Ha CTIIMHE ¥ HA )KUBOTE HetocToBepHEI (p<0,05).
[Tocne neznauntensHoro yuamenus YCC (Ha 11%)
10 CPaBHEHMIO C UCXOHBIM Ha | aTamne nccienoBanus
(vaTYOAanMs), B TaNbHENIIEM, TP TOJIOKEHUH Ha JKH-
Bote - [I —III - IV — V sramns! u yriuy0GneHnn anecTe3nu
compoBoxkaanochk camkennemM UCC. Onnako, 3Tu
pazmnumsi ObuTH HenocToBepHBI (p<0,05) U He MMenH
KIIMHUYECKOTO 3HAYEHUSL.

[Toka3zartenu nentpanbHoi remoanHamuku (MOC,
cepaeunoro unjekca (CH), ynapuoro oobema (YO),

ynapaoro nnaekca (Y1), obuero nepudepruieckoro
conporusienus (OIICC) He3HaunuTenbHO KoNeha-
JUCh Ha JTanax MCCICIOBAHMUS M OTMEUYAIOCh He-
noctoBepHoe pasznuuue (p<0,05) mexay stanamu I
u VI (nonoxenue Ha criune) u 3tanamu II-11I-1V-V
(monoxenue Ha xuBOTE). Caeayer OTMETHTh, YTO
IIpu MOBOpavYrMBaHUN 0O0JIBHOI'O CO CITMHBI Ha JKHUBOT
U B TEUCHHUE OOIICH aHECTe3UH MPHU OINEpalUix Ha
TMMO3BOHOYHHUKE, pa3BUTHUC apTepPIaJ'IBHOfI TUIIOTOHUHN
HU pa3y He HaOronanock. BeposTHoO, 3TO cBsI3aHO ¢
q)HE}PI‘-ICCKI/IM CTaTyCOM HallluX IMAalfUCHTOB, COOTBET-
ctBytomM [-11 kmaccy mo ASA (American Society
of Anesthesiologists).

B Tabnuue 3 moxa3aHbl U3MEHEHHS ITOKa3aTeleH
ra3oo6MeHa 1 MEXaHUKU IbIXaHUS HaA dTallaxX UCCijie-
nosanud (n=30, M+m)

Ta6ﬂuua 3. Ioxazamenu 2az3006mena u MEXanuKy ObIXaHus Ha Pasiudrvlx omanax uccaedosanus

- JTansl HCCJIeN0BAHUSA
orazares I 3Tran II »Tan III hTan IV sran V stan VIosran

P 18,1+2,1 21,7422 21,9+2.0 21,6+2,1 20,8+2,3 18,3+2,0
(CM.BOII.CT.)
Pa0, 227,4+14,3 | 239,8+16,2 | 290,2+18,1 | 274,3£17,4 | 247,5£17,1 | 250,0+15,5
(MM.pT.CT.)
PaCO

2 32,9+1,3 35,1+1,2 35,5+1,5 37,5+1,7 36,4+1,4 33,4+1,2
(MM.pT.CT.)
etCO

2 29,1+1,2 30,6+1,3 30,3+1,3 31.8+1,4 32,4+1,5 30,1+1,4
(MM.pT.CT.)
PaCo, 3,8+1,1 4,5+1,1 5,2+1,4 5,7£1,5 4,0+1,3 3,3+1,2
-etCO,
PaO_/FiO, 4,5+0,22 4,84+0,32 5,8+0,33 5,5+0,3 4,9+0,34 5,0+0,25
Vd/Vt 0,12+0,003 | 0,13+0,002 | 0,14+0,003 | 0,15+0,004 | 0,11+0,002 | 0,1£0,002
Sat 02 % 99 - 100

P —nuxosoe oaenenue 6 Ovixamenvnovix nymsx, PaQ, - nanpscenue kuciopooa

nu

6 apmepuanvrotl kpoeu, PaCO, - nanpsicenue y2nekuciozo 2aza 6 apmepuaibHol Kposu,
etCO, - napyuanvroe 0asnenue y2nekucio2o 2aza 60 e0bixaemom 6osoyxe; Sat O, % - camypayus

Kax BugHO M3 Tabmuibl 3, oTMeYaeTCsl HapacTaHUe
P cloarama uceie1oBanus 110 CPAaBHEHHIO C MOCIIe-
nytorumu [1-111-1V-V atamamu (T.€. mocie moBopoTa
Ha uBOT) Ha 20%, 9TO MOXHO OOBSCHUTH U3MEHE-
HUSMH MEXaHWYECKHUX CBOWCTB TPYAHOHN KJIETKH U
pocTa BHyTPUOPIOITHOTO AAaBIICHUS, XapaKTePHBIMU
IUTST TaHHOM mo3urud [12].

Ha VI stane uccnenoBanms, T.€. IMOCIIC OKOHYaHHS OITe-
aliH ¥ IIOBOPOTA MAIMESHTA B ICXOIHOE ITOJIOYKEHHE (Ha
crmHy), P BO3BpAIaeTCst B ICXOIHOE COCTOSHUE.

© GMN

W3 tabnuusl 3 secTByeT Hapacranue PaO, ¢
227,4 mm.pT.cT Ha | atame mo 240,0 - 290,2 - 274,3
Ha I — IIT — IV atanax, 4yTo CBsiI3aHO C HOBBIM pac-
TIpeJIeIeHeM COOTHOIIIEHHS BEHTHIISIIHS - iepdy3ust
(V/Q)[7,16,18,20,21].

CunTaeTcs, YTO MEXAHU3MBbI, JIEXKAIIME B OCHOBE
JTAHHOTO SIBJICHHSI, BO MHOT'OM OTIPEIIEIISIFOTCS CHITOM
rpaBuTtanuu [S]. YCTaHOBIICHO, YTO TOJOKCHHE
Ha JKMBOTE XapaKTEPHU3YETCS yBEIMUCHHEM (HYHK-
MHOHAIEHOM OCTAaTOYHOM €MKOCTH M CHIDKCHUEM
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MeXaHW4eCKHX CBOMCTB rpy/1HOM kieTku [ 14,18], a Bec
JIETKUX pacTpeIeNsieTCsl TAKUM 00pa3oM, 4To OOJIbIIast
YaCcTh MPUXOJIUTCS HA AITHBEOJIHI B "HOBBIX ' 3aBUCUMBIX
30HaX IO CPABHEHUIO C HE3aBUCUMBIMU [22].

W3BecTHO TaKke, YTO TUITUYHBIE U3MEHEHHS JIETOYHOTO
KOMITIaifHCa HE 3aBUCAT OT MacChl Tena namyeHTa [19]
1 B OOJIBIIIEH CTENEHHU ONPEAENAIOTCS KOHCTPYKIMEi
WCTIONB3YEMOr0 XUPYPriuyecKkoro crosa (TpyIHoi Ba-
JIMK, paMo4Hoe ycTpoiicTBo Wilson, cromn Jackson u ap.)
[17]. [Ipeumy1iecTBO MOMOKEHHUS HA )KUBOTE COCTOUT
B TOM, 4TO B ycyioBusix muoruteruu u UBJI nuadparma
MOJTy4YaeT BO3MOXKHOCTh dP(eKTHBHEE TIepEMEIIAThCS
B ‘’HOBYIO’’ HE3aBHCHMYIO YacTh JIETKHX, BBI3bIBas
nepepacnpenenenye BeHtwsmu [10].

ITpoucxomuno napacranue PaCO, ¢ I sTana uccie-
noBanus Ha nocneaytommue [I-11I-1V-V (monoxenwne
Ha JKMBOTE) B TO BpeMs, Kak etCO, MpakTH4ECKU He
MEHSUIOCh Ha dTanax uccienoBanus. COOTBETCTBEHHO
NPOMCXOUIIO yBenndenue rpaauenta P(a—et)CO, ¢
I>Tama 3,8 10 4,5 — 5,2 — 5,7 ma II-11I-IV 3Tamnsl, 4o
yKa3bIBaeT Ha HApaCTaHUE aJIbBEOJIIPHOTO MEPTBOTO
npocTpaHcTBa. [IpoucxoauT Takoe ke M3MEHEHHE
coornomenust Vd/Vt ¢ 0,12 - I sram na 0,13 — 0,14 —
0,15 —II - IIT — IV aramnsl (25%).

BrimeonrcanHoe HapacTaHHE ATbBEOJISIPHOTO MEPT-
BOT'0 MPOCTPAHCTBA CBSA3aHO C IIepepacipeieiecHueM
JIETOYHOTO KPOBOTOKA MPW M3MEHEHHH TOJI0KEHHUSI
Tena. YTo jke KacaeTcsl caMUX BEJIMYHUH COOTHOIIIE-
Hust Vd/Vt (mopma 0,3 - 0,35), To 3TO 00BsCHsETCS
cpaBHHUTEIBHO OosbiuM Vt - 10 mit/kr. 3MeHneHus
nokasarens Sa0, Haxoauuck B npeaenax 99-100%
(p<0,05) 1 HEe UMenu KIMHUYECKOro 3HadeHus. [lo-
kazatenu KIIC mpakTuyecku HE M3MEHSIIUCH HA
stanax uccienoBanus (p<0,05) u B TeueHue ABYX
YacOB aHECTE3MH HE BBIXOAMIIM 3a Mpeesibl PU3HO-
JIOTUYECKON HOPMBI.

BriBojbl.

B ycnoBHsX MHOTOKOMITOHEHTHOU cOajaHCUPOBaH-
HOU aHECTE3UU MPHU ONEPALMSIX HA TTO3BOHOYHUKE B
[IOJIOKEHUU HA )KUBOTE, y nanueHTos I-11 kiraccos 1o
ASA 3HaUNTEILHBIX U3MEHEHUM ITOKa3aTe/ICH T'eMO-
IUHAMUKYA HE HAOIOMAETCS M aHECTE3HUsI 0Ka3alach
0e30IacHOM ¢ TOUKH 3PEHUS BIUSHUS Ha IIOCTYPaJIb-
HBIE pEaKINH CUCTEMBI KPOBOOOPAIICHUSI.

B ycnoBusix anexBatHoi MBJI y namuentos [-11
kyaccoB 1o ASA monokeHre Ha KHBOTE HE yXYJI-
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maet nokasareneit razooomena u KILC u B Teuenue
JIByX 4acoB OTepalii OHU HE BBIXOJAT 3a MpeJIebl
(U3N0TOrNIECKOI HOPMBI.
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SUMMARY

HEMODYNAMICS AND GAS EXCHANGE
DURING SPINE OPERATIONS IN THE
PRONE POSITION

Nuralidze K., Lekiashvili Z., Kopaliani A., Nach-
kepia M., Dzagnidze E.

Acad. Z.Tskhakaia National Medical Center of In-
terventional Medicine of the West Georgia

Hemodynamics and respiratory metabolism of
30 patients in the prone position spine surgery
under GA have been studied and analyzed. Re-
sults showed that there were no evident hemo-
dynamic changes in patients without any risk of
developing cardiovascular complications (ASA
I-1T). Posture effect of the circulation during
anesthesia and spine operation was not marked.
Data from our trials did not reveal any deterio-
ration in gas exchange and acid-base balance
in patients undergoing surgery in this position

(ASA I-1I) during adequate artificial respiration
lasting 2 hours.

Key words: spine surgery, prone position, hemody-
namic, respiratory metabolism.

PE3IOME

COCTOAHUE TEMOJJUHAMMUKHN " T A-
300BMEHA IIPU ONNEPALIMAX HA ITO-
3BOHOYHUKE B ITOJIO’KEHUMU JIEXKA HA
KUBOTE

Hypamnaze K.10., Jleknamsuiau 3.A., Konanua-
Hu A.Jl., Haukenuna M.A., [I3aruuase E.B.

Hayuonanvhwlil yenmp unmepeeHyuoHHOU MeOUYUHbl
3anaonou ['pysuu um. axao. 3. [[xaxas

[Tonoxxenue maruMeHTa Ha OMEPAIMOHHOM CTOJIE
HMEET 0C000€ 3HAYEHUE JIJIST AHECTE3NO0JIOTa, TAK KaK
OT HETO BO MHOTOM 3aBUCHUT PE3yJIbTaT OTEPAIIUH.
Ienbro gaHHOM PabOTHI OBUIO U3YYEHUE COCTOSHUS
TeMOIMHAMHUKY U ra3000MeHa y narueHTos [-11 knac-
ca o ASA mpu onepanusix Ha MO3BOHOYHHKE B T10-
JIO’KCHUH JIeXKa Ha skuBoTe. CpaBHEHHE TTOKa3aTesei
TEeMOJIMHAMUKH ¥ Ta3000MeHa Ha Pa3JIUYHBIX Tarax
oTepaluy TPOBOAMIUCH MEXK Y MOJI0KEHUEM TallH-
€HTa Ha CIIMHE M Ha KuBOTE. B X0/¢ HcciaenoBaHus
BBISIBJICHO, YTO B YCIIOBHSIX MHOT'OKOMIIOHEHTHOM
cOaJaHCUPOBAHHOW aHECTE3UU 3HAYUTEIBHBIX U3-
MCHEHHUM ITOKa3aTeleii reMOJUHAMUKY HE BBISIBJICHO.
ITokazaTenu ra3000MeHa U KUCIOTHO-ILEIOYHOTO CO-
CTOSIHMSI B TEUCHHE JIBYX YaCOB OTNEPAINU TAKKE HE
BBIXOJIMJIM 32 MPeIeibl (PU3NOIOTUUCCKONH HOPMBI.

© GMN
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DOPPLEROGRAPHY IN THE DIAGNOSIS OF PREECLAMPSIA
IN THE SECOND TRIMESTER OF PREGNANCY

Ghoghoberidze S., Labartkava A., Geladze T., Geladze K., Gabidzashvili D.

Department of Obstetrics and Gynecology of Thilisi Iv. Javakhishvili State University

About 5% of all pregnant women will suffer some from
of preeclampsia. As such this disease continues to have
a significant impact on maternal morbidity and mortal-
ity, even in countries with well-developed health-care
systems. The disease may be associated with intrauter-
ine growth restriction (IUGR) due to placental insuffi-
ciency, often in association with uteroplacental vascular
disease that can be detected by uterine artery Doppler
studies in mid-pregnancy [9,10]. Once established
the only-known cure for the mother is delivery of
the baby. In severe early-onset cases the pay-off is
preterm delivery, with consequent risks owing to the
need for neonatal intensive care [5,6].

The major task of current research is to find ways
of selectively identifying those at risk of severe dis-
ease, in order to intervene early enough and prevent
irreversible maternal vascular injury and placental
damage. Increased surveillance for such women may
prevent hypertensive emergencies, and unnecessary
deterioration of undiagnosed severe disease [6,8].

Contemporary research aims to outline a program to
screen women either before pregnancy or in early
pregnancy, for early-onset severe pre-eclampsia.
This is an important concept, since data currently
exist to support the selective use of several prophy-
laxis agents such as low-dose aspirin, antioxidant vi-
tamins C and E and possibly anticoagulation heparin
to reduce the risk of this disease [7,8].

Uteroplacental blood flow increases exponentially
from about 50 ml/min preconception to over 800 ml/
min in the third trimester. Most of this change occurs
in the late first and early second trimesters, prepar-
ing the uteroplacental unit for the rapidly increasing
metabolic demands of the fetus [1,5].

The role of mid — pregnancy uterine artery Doppler
as a screening test for pre-eclamsia has been under

investigation now for almost 20 years [3,4].

Most centers will integrate uterine artery Doppler as-
sessment of the uteroplacental perfusion at the time of
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the level-II scan, i.e. at 18-22 weeks of gestation. At
this time over 95% of proximal uterine arteries will be
viewed successfully by abdominal imaging [2,4].

Color flow mapping is essential, so that the proximal
uterine artery is identified at its cross-over point with
the external iliac artery. The external iliac artery has
a very different high-resistance waveform to that of
the normal mid-pregnancy uterine artery, and thus
the uterine artery should be sampled at least 1 cm.
above to avoid vessel interference [3,4].

The waveform should be assessed on each side, and
the placental location noted.

Mean pulsatility index (PI) values <1,45 are normal,
and these waveforms typically do not have early di-
astolic notches.

Unless the placenta is lateral, the mean PI value for
each side should be used for interpretation. In situ-
ations where the placenta is completely located on
one side of the uterus (lateral location) the waveform
on the side (ipsilateral) should be recorded. In these
circumstances there is poor transformation of the
uterine artery on the contralateral side and the antici-
pated high-resistance waveform can be ignored.

A pragmatic interpretation of the above is therefore
to report the “best” uterine artery waveform [5,10].

In most pregnant women the establishment of a suf-
ficient uteroplacental perfusions fully accomplished by
22 weeks. About 50% of women with abnormal uterine
artery Doppler at 20 weeks will show steady improve-
ment to normal by 32 weeks. This subset is associated
with a more favorable outcome than in those where se-
vere uteroplacental vascular ischemia persists.

The aim of the research was to estimate the value of
screening for preeclampsia and fetal growth restriction
by performing Doppler assessment of uterine arteries
for revealing the circulatory disturbances in uterine ar-
teries in predicting adverse pregnancy outcome.
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Material and methods. 38 pregnant women were
under our observation among them 10 women with
severe preeclampsia, 13 cases with mild preeclapm-
sia and 15 cases of normal (physiological) pregnancy.

Indices of doppleropgaphic uterine arteries in all
the cases were being assessed during the pregnancy
term of 35 to weeks. In 20 cases, the dopplerograhy
was conducted by the method of screening after 16
weeks of pregnancy.

The researches were conducted by means of the
apparatus ALOKA SSD 1700, Siemence Sonoline
ELEGRA.

Results and their discussion. The correlation of inde-
cies of systolic-diastolic index (ISD) in uterine arteries
is given in table 1, depending on the complexity of pre-
eclapmsia and in norm in 32 cases studied by us.

Table 1. ISD indices in uterine arteries under mild and severe
forms of pre-eclapmsia and physiological pregnancy

Degree of pre-eclampsia Amount of pregnant Systolic-diastolic index (ISD)
women 2,4-4,0 4,0-6,0 6,0> 1,8-2,4
Severe 10 2 3 5 -
Mild 13 8 5 - -
Control group 15 - - - 15
Table 2. ISD indices in uterine arteries during pregnancy
Pregnancy Term Systolic-diastolic index (ISD)
16-19 2,18 2,8
28-31 1,18 3,2
32-36 1,8-2,4 3,2>
Amount of pregnant women 13 7

Of the 38 cases observed by us, the pregnancy and
delivery in 15 (control group) cases were physi-
ological. At the same time in none of the cases was
observed the disturbance of circulatory dynamics in
uterine arteries. Systolic-diastolic index in the given
group made up 1,8-2,4.

Under severe forms of pre-eclampsia ISD index in 5
cases was more than 6,0 in 3 cases that of 4,0 to 6,0,
in 2 cases — 2,4 to 4,0.

In 5 cases of mild pre-eclampsia, ISD made up 4,0
to 6,0 in 8 cases — 2.4 to 4,0. In 5 cases of severe
pre-eclampsia the fetus hypotrophy was noted. In of
these cases th cesarean section was made.

In 20 cases the dopplerography was conducted to
women being under our observation after 16 weeks
of pregnancy (by method of screening), of which in
7 cases the circulatory disturbances were observed,
pre-eclampsia developed in 5 of them.

Blood flow disturbance in uterine artery under pre-
eclampsia is characterized with the decrease of the
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diastolic component of circulation with the increase
of ISD.

Thus, the dopplerographic researches of uterine-
placenta circulation are of great importance in the
diagnostics and prediction of pre-eclampsia, also in
the assessment of the degree of complexity of the
given pathology. Among the high risk women in the
II trimester of pregnancy, the research of blood flow
in uterine arteries by method of screening enables to
predict the development of pre-eclampsia with more
precision (up to 80%).

Complex study of the uterine-placenta blood flow
enables to objectively assess the complexity of pre-
eclampsia irrespective of general clinical manifesta-
tion of pathology.

According to the obtained data the dopplerographic
method can adequately reflect the condition of the
arterial pressure and the grade of circulatory distur-
bances. Privately, in the control group, the dopplerog-
raphy indices were within the norm, and under pre-ec-
lampsia the picture would change. As the pre-eclampsia
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severity in uterine arteries increases, it was observed
the decrease of diastolic component of blood flow by
the increase of index of vascular resistance.

The dynamics of the mentioned vascular disorders
established by method of dopplerograpgy facilitates
the perfection of diagnostics and forecasting of pre-
eclampsia.
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SUMMARY

DOPPLEROGRAPHY IN THE DIAGNOSIS OF
PREECLAMPSIA IN THE SECOND TRIMES-
TER OF PREGNANCY

Ghoghoberidze S., Labartkava A., Geladze T.,
Geladze K., Gabidzashvili D.

Department of Obstetrics and Gynecology of Thilisi
Iv. Javakhishvili State University

Preeclampsia — a multisystem disorder characterized
by hypertension and proteinuria that occurs more
frequently. The disease is one of the most important
causes of maternal and fetal mortality and morbidity
in developed countries.

The aim of the research was to estimate the value of
screening for preeclampsia and fetal growth restric-
tion by performing Doppler assessment of uterine
arteries for revealing the circulatory disturbances
in uterine arteries in predicting adverse pregnancy
outcome. The dopplerography of 38 pregnant wom-
en; among them 10 — with severe preeclampsia, 13
— with mild preeclapmsia and 15 — control women
groups (physiological pregnancy) was performed.

According to the obtained data, dopplerography demon-
strated high information value and reliability to identify
women at risk of developing the disorder early enough in
their pregnancies to permit preventive treatment.

Key words: preeclampsia, dopplerography, circula-
tory disturbances.

PE3IOME

JOIIIIJIEPOTPA®USA B JUAT'HOCTHUKE
HNPESKJIIAMIICUM BO BTOPOM TPHUME-
CTPE BEPEMEHHOCTHU

T'orodepunse C.P., JlabapTtkaBa A.M., I'eaan-
3e T.K., 'eranze K.K., I'aouazamsuan J1.T.

Tounuccxuti 2ocy0apcmeenHulil YHUGepCUmenm Uum.
Hs. [casaxuwsunu, kageopa axywepemasa u cute-
Kono2UU

HpeaKnaMncm{ — HnoJInopraHHast HEAOCTATOYHOCTD,
XapaKkTepU3yIolIascs apTepualbHON TUIEPTEeH3UEen
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U IPOTEUHYPUEH, KOTOPasl CYLLIECTBEHHO BIIUSIET HA
MAaTEPUHCKYIO U IEPUHATAIBHYIO CMEPTHOCTb.

Lenbio nccnenoBanus siBUIach oneHka 3¢dexTus-
HOCTH Aoniuieporpaduul B BBISBICHUN HAPYIICHUS
KpoBOOOpallleHus B MaTo4Hoil aprepuu. HaGmona-
nuch 38 OepeMeHHBIX JKEeHIIMH, U3 HuX y 10-u ot1-
Meuanach Tshkenas gopma mpeskiaMicuu, y 13-u
— nerkas, 15 xeHuH (Qusnonornyeckas OepeMeH-
HOCTB) COCTABUJIM KOHTPOJIBHYIO TPYIIITY.

ComacHo MosTy4eHHBIM pe3yJibTaTaM, JONIIeporpa-
¢ust npu GepeMEeHHOCTH AaeT KOCBEHHBIE CBEJCHUS
0 BHYTPHYTPOOHOM COCTOSIHUH peOeHKa, aJeKBaT-
HO OTpa)kaeT TSHKECTh IUPKYIATOPHBIX Hapylle-

HUH, 4TO MO3BOJISICT CYIUTh O COCTOSTHMHM MaTO4YHO-
TUTAlIEHTAPHO-TUIOI0OBOTO  KPOBOTOKA. Hapymienus
KpOBOOOpaIlieH!s, BBISIBIICHHBIC IOMILIEpOrpaduye-
CKUM HCCJICIOBAHUEM, ITO3BOJISIOT IIPOrHO3UPOBAThH
U JINarHOCTUPOBATh MPEIKIAMIICHIO.

Takum o6pa3om, ronmieporpadus mokasaia BbICO-
Kyl0 uH(MOpMaTHBHYIO 3()()EKTUBHOCTh M HAJICK-
HOCTh B BBISIBJICHHH YKCHIIMH C PUCKOM Pa3BUTHS
npeskgamrncui. B mo3nHue cpoku OGepeMeHHOCTH
Jormuieporpadust sIBIsSETCs JKeNaTeIbHBIM KOMIIO-
HEHTOM Ka)kJIOTO YJIBTPa3ByKOBOTO HCCIIEOBAaHUS,
TaK KaK CBOEBPEMEHHOE BBISIBICHHE LUPKYISITOP-
HBIX HapyUICHUH MPHU BHYTPUYTPOOHOM COCTOSTHHM
pebOeHKa Mo3BOIISIET MPUHSTH aJCKBATHBIE MEPHI.

RELATIONSHIP OF 24-HOUR BLOOD PRESSURE RHYTHM
WITH ENDOTHELIAL FUNCTION AND BLOOD RHEOLOGY

Rekhviashvili A., Tsinamdzgvrishvili B., Chkhetia M., Labakhua G.

M. Djavakhishvili Tbilisi State University; D. Tatishvili Center
of Ultrasonography; National Center of Surgery

Arterial hypertension (AH) is the most common pre-
dictor of future cardiovascular and cerebrovascular
disorders. It is associated with functional and mor-
phological alterations of the endothelium [1]. Impaired
endothelial function has been found in patients with
coronary heart disease, hypertension, hypercholeste-
rolemy and diabetes [2,3]. Furthermore, endothelial
dysfunction is a sign of future cardiovascular disease
[4,5]. Several papers have suggested that 24-hour av-
erage blood pressure (BP) is superior to office BP in
relation to hypertension targetorgan damage [6]. The
variations of circadian blood pressure profile are of
interest because they may be related to hypertensive
target organ damage or to poor cardiovascular progno-
sis [7]. Severe, uncontrolled hypertension is associated
with high rate of target organ complications [8].

However, little is known about the relationship be-
tween the circadian rhythm of BP and endothelial
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function in patients with AH. Some authors suggest
that hypertension is associated with a prothrombic
state, which is characterized by abnormalities of
endothelial function and platelet activation [8,9].
Consequently, endothelial and platelet activation
as important mediators of hypertensive vascular
injury has recently been the focus of much scien-
tific interest.

The purpose of the study was to investigate relation-
ships between sex, blood pressure level, duration
of AH, 24-hour blood pressure rhythm, endothelial
function and rheological parameters, namely platelet
aggregation, adherence, concentration of fibrinogen,
blood viscosity and hematocrit.

Material and methods. Study population. One
hundred outpatients with AH who were identified
by office blood pressure measurements underwent
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to screening procedure. Patients with obesity, age
over 60 years, those who were on medication with
vasoactive drugs, hypercholesterolemic subjects,
diabetics, smokers, patients with manifested heart
failure, Raynaud’s phenomenon, history of clinical
evidence of angina, myocardial infarction, cer-
ebrovascular disease, valvular heart disease, pe-
ripheral vascular disease, coagulopathy, renal and
liver diseases, manifested forms and established
secondary hypertension were excluded from the
study. 23 never treated outpatients with AH, 9 men
and 14 women, from 35 to 60 years old (mean+SD,
5048.73 years) were included in the study. All pa-
tients underwent anthropometrical measurements,
physical examination, review of their medical
histories, off-therapy 24-hour ambulatory blood
pressure monitoring, vascular dopplerography with
high resolution ultrasound, which was performed
to analyze flow-mediated vasodilation at brachial
artery and investigation of blood rheological pa-
rameters. The study protocol was approved by the
local ethics committee and informed consent for
participation was obtained from all patients.

24-Hour Ambulatory Blood Pressure Monitoring:
Ambulatory Blood Pressure Monitoring was ob-
tained with TM2420 recorders. Recordings were
taken every 15 minutes during the day and every 30
minutes during the night. According to the recom-
mendations of several population-based studies, the
average daytime values were determined between
7 AM and 11 PM and the average nighttime val-
ues were determined between 11 PM and 7 AM.
The reliability of this device had been previously
confirmed [10]. In accordance to the 24-hour blood
pressure rhythm, all patients divided into two
groups: dippers and non-dippers [11]. While 24-
hour arterial blood pressure monitoring, patients
were maintained on a regular schedule. During the
measurement period patients did not receive seda-
tives and any kind of vasoactive drugs.

To evaluate endothelial function in patients with
dipper and non-dipper patterns of hypertension, we
compared the endothelium-dependent vasodilata-
tion by using noninvasive assessment of endothelial
function by brachial artery FMD. Assessment of
endothelium-dependent flow-mediated vasodilata-
tion of the brachial artery: Endothelium-dependent
FMD of the brachial artery was investigated by

22

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

using high resolution (7MHz) ultrasound equip-
ment. FMD test was performed in a blind manner.
All studies were performed at 9.30 AM in a quiet,
air-conditioned room (22°C to 24°C) after subjects
had fasted overnight.

Laboratory Data: Investigation of blood rheological
parameters included: fibrinogen, platelet adhesion and
aggregation, blood viscosity and hematocrit. Partici-
pants were examined in the morning. For investigation
of fibrinogen we used laboratory methods, which have
been reported in more detail by Welty et al. Multen’s
method was used for investigation of adhesive activi-
ties of platelets. Platelets aggregative properties were
estimated by the method of Baluda et al. with modi-
fication of Zyablitski and colleagues. Assessment of
hematocrit was performed by using micro-centrifuges
and blood viscosity by using viscosimeters.

Statistical Analysis: all group data are reported as
means and standard deviation of mean. Statistical
analyses were performed with the SPSS-12 software
package. Comparisons between groups were inves-
tigated at a significance level of P<(.05. Differences
between groups were evaluated by analysis of vari-
ance (ANOVA). In each case of analysis of variance
patient age, sex, level or duration of arterial hyper-
tension were assessed as an independent factor for
circadian blood pressure rhythm (dipper/non-dipper),
platelet aggregative and adhesive activity, fibrino-
gen level, hematocrit, endothelial function, vessel
diameter (initial, after RHtest, changes of vascular
diameter) and blood viscosity. For the evaluation of
the statistical significance of between-groups differ-
ences was computed the F ratio. When significant
differences were found by ANOVA, follow-up ad-
ditional analyses were performed using Post-hoc
multiple comparisons of Means by Scheffe and LSD
tests. Simple correlations were calculated by means
of Pearson’s correlation coefficient.

Results and their discussion. The baseline demo-
graphic and clinical characteristics of the 10 patients
with the dipper pattern and the 13 patients with the
non-dipper pattern of circadian blood pressure rhythm
are summarized in Table 1. Both the 24-hour systolic
blood pressure and the nocturnal systolic and diastolic
blood pressures were higher in non-dippers than in
dippers. The other parameters were similar between
the two groups.
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Table 1. Baseline characteristics of dipper and non-dipper patients with AH

Characterisric Dippers (n=10) Non-Dippers (n=13)
Age (years) 51£7.52 4949.5
Sex, male/female 4 male/6 female 5 male/8 female
Body mass index, kg/m? 23.1£2.3 23.3+2.4
24h SBP (mmHg) 133.5¢11.6* 151+£12.8
24h DBP (mmHg) 89.5+7.4 91.5+8.2
Daytime SBP (mmHg) 145.8+10.2 151.7+13.1
Daytime DBP (mmHg) 92.6+6.8 92.949.2
Nighttime SBP (mmHg) 125410.7* 145.6+11.8
Nighttime DBP (mmHg) 74.249.1* 91.3£7.8
Heart rate, bpm 62.7£8.6 61.5+9.4
Duration of AH < 10 years 7 8
> 10 years 3 5

all results are presented as mean+SD; * - p<0.05 Dippers versus Non-Dippers;
AH = arterial hypertension;, DBP = diastolic blood pressure; SBP = systolic blood pressure

Functional status of endothelium and blood
rheological characteristics in dipper and non-
dipper hypertensive patients is presented in
Table 2. Independent of sex, mean rate of FMD
(%) was higher in dippers than it was in non-
dipper subjects. Despite similar meanings of D
and D, changes of diameter while RHtest were

higher in non-dippers than they were in dippers
(F(1,21)=8.03). Aggregative and adhesive activ-
ity of platelets was higher in non-dippers than it
was in dipper group (F(1,21)=6.68 for adhesive
and F(1,21)=13.91 for aggregative activity of
platelets). Indices of viscosity and hematocrit
were similar between the two groups.

Table 2. Blood rheological indices and brachial artery functional characteristics
of AH patients with different circadian blood pressure profile

Characteristics Dippers (n=10) Non-Dippers (n=13) F -ratio F (1,21)
(FMD%) Both sexes 11.4£2% 3.54£2.6 9,83725
females 11.8+4.2%* 34438 0.14
males 16.5+3.45% 4.02+1.08 ’
Vascular Diameter, cm D, 0.394+0.055 0.422+0.044 1,28
D, 0.442+0.05 0.438+0.05 0,02
AD 0.15+0.23* 0.48+0.16 8,03
Blood viscosity 0.056+0.009 0.056+0.01 0,48
Platelet aggregativity 86.42+8.20* 99.36+5.93 13,911
Platelet adhesive activity 24.2+11.54%* 42.16x13.71 6,68
Hematocrit 38.842.2 39.9+2.5 0,187

all results are presented as mean+SD; * - p<0.05 Dippers versus Non-Dippers;
FMD = flow mediated dilatation; D,= initial vascular diameter;
D, =vascular diameter after RHtest; AD = changes of vascular diameter while RHtest

Data about endothelial function and blood rheo-
logical parameters in hypertensive patients with
normal and impaired endothelial function are
given in the Table 3. Level of FMD (%) was
lower in patients with endothelial dysfunction
than it was in patients with normal endothelial
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function. Changes of vascular diameter as well
as blood viscosity were significantly higher in
patients with impaired endothelial function than
they were in subjects with normal endothelial
function. There were no differences between
other parameters in two groups.
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Table 3. Differences of vascular functional and blood rheological parameters
between hypertensive patients with normal and impaired endothelial function

Parameters ED NEF F ratio F (1,21)
Vascular Diameter, cm D 0.42+0.04 0.40+0.058 0,29
D, 0.425+0.04 0.456+0.053 1,86
AD 0.48+0.1* 0.05+0.15 45,71
Blood viscosity 0.064+0.01%* 0.051+0.0035 11,31
Platelet aggregative activity 98+7.84 92.9+9.43 1,59
Platelet adhesive activity 41.5+15.37 31.7+11.18 1,9077
Hematocrit 40.2+1.7 39.3+2.1 0,016

all results are presented as mean=SD; *- p<0.05; ED = endothelial dysfunction;
NEF = normal endothelial function; FMD = flow mediated dilatation; D,= initial vascular diameter;
D, = vascular diameter after RHtest; AD = changes of vascular diameter while RHtest

Compared with dipper women, non-dipper women showed
significant lowering of FMD (P<0.005). The same fact was
observed in men (P<0.05). There was not appeared relation
between sex and FMD, but association of duration of AH
with FMD was significant. There was not appeared rela-
tionship between duration of AH, blood pressure level, sex
and vascular diameter. Statistically significant difference
of hematocrit level was appeared between patients with
duration of AH less and more than 10 years (37.33+1.15
vs. 40.47+1.76; P<0.01; F(1,21)=8.46).

The brachial artery response to mechanical stimuli is
impaired in non-dippers, indicating that endothelium-
dependent vasodilatation of the brachial artery is selec-
tively impaired in non-dipper hypertension. Endothelial
function becomes progressively more impaired as blood
pressure increases during the night. Taken results dem-
onstrate that main factor, which leads to endothelial
dysfunction are the shortage in the lowering of blood
pressure during the night. Nocturnal blood pressure was
higher in non-dippers, than it was in dippers, whereas the
daytime blood pressure was similar in the two groups. In
present study, was not appeared relation between level
of AH and endothelial dysfunction. Patients with higher
duration of AH (>10 years) have impaired endothelial
function. Therefore we can suggest, that duration of AH
acts on endothelial function and leads to endothelial
dysfunction in spite of the stage of AH.

In our study appeared that non-dippers compared with
dippers have higher platelet adhesive and aggregative
activity. Consequently, we can suggest that non-
dipper patients have higher possibility of thrombo-
genesis and therefore, they have higher risk of future
cardiovascular and cerebrovascular complications,
than patients with dipper pattern of circadian BP.
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While our investigation, there was not appeared relation-
ship between blood viscosity and BP rhythm. Independ-
ent of that, patients with ED had higher level of viscosity,
than subjects with normal endothelial function. Hence,
we can suggest, that increase of viscosity is the result of
endothelial dysfunction, but not one of the reasons.

Many authors confirm that elevated blood pressure
is associated with increased predisposition to car-
diovascular morbidity and mortality [7,12]. There
is now extensive literature on day-night ambulatory
blood pressure differences. Some investigators sug-
gest, that night-time blood pressure is more important
than daytime blood pressure in predicting outcome,
particularly in individuals whose nocturnal (sleep)
blood pressure remains high [6,11].

It is not debatable at present, that endothelial dys-
function has prognostic significance in hypertensive
patients [7,13,14,16]. It is clear, that there is a rela-
tionship between circadian blood pressure fluctuations
and ED. The non-dippers represent a worse course of
AH with more endothelial dysfunction. Stenborg A.
et al. [15] explained that impaired FMD in the stroke
group was defined by high prevalence of hypertension.
Suwaidi et al. [3] showed that coronary patients with
severe endothelial dysfunction have a 14% increased
risk for cardiac events. Halcox et al. 5] showed that, the
presence of endothelial dysfunction in the coronary or
peripheral circulation is independently associated with an
increased risk of cardiovascular events in patients with
various stages of atherosclerosis or its risk factors.

Under normal physiological conditions, the endothelium
plays a protective role in the circulation. During patho-
logical conditions, the protective role of endothelium



GEORGIAN MEDICAL NEWS
No 6 (159) 2008

is diminished and the activity of the contracting factors
becomes more pronounced. Certainly, increasing clini-
cal and laboratory evidence suggests that hypertension
per se may confer a prothrombotic or hypercoagulable
state, with abnormalities of coagulation, platelets, and
the endothelium - in fulfillment of Virchow’s triad for
thrombogenesis [17]. Palmieri et al. [18] showed, that
elevated fibrinogen is associated with a high prevalence
of prognostically relevant preclinical echocardiographic
target organ damage independent of clinically overt car-
diovascular disease and traditional cardiovascular risk
factors including hypertension, diabetes, obesity, lipids,
and renal function. Sechi et al. conclude that elevated
plasma fibrinogen level in hypertensive patients may be
useful in guiding the physician toward more exhaustive
diagnostic procedures to detect and follow-up target or-
gan damage and toward a better control of blood pressure
and other risk factors to prevent cardiovascular morbidity
[19]. Minuz et al. [20] after studying platelet activation
in humans with essential hypertension, made conclusion
that both platelet activation and increased oxidative stress
are associated with the presence of hypertension-related
microvascular changes. These findings might help iden-
tify hypertensive patients who are at increased risk for
cardiovascular events.

Our study confirms the presence of disturbed
endothelium-dependent vasodilatation in arterial
hypertension. Obtained results point out a significant
relation between duration of arterial hypertension and
FMD. Furthermore, these results demonstrate that the
shortage in the lowering BP during the night is the
main course of rheological disorders and endothelial
dysfunction. Consequently, hypertensive patients
with non-dipper circadian blood pressure profile
have to be assessed as a high risk group for develop-
ment of future cardiovascular and cerebrovascular
complications. After all we can conclude that early
detection of endothelial dysfunction and appearance
of a non-dipping hypertension may be useful measure
to guide therapy for avoiding of bad cardiovascular,
cerebrovascular and renal outcomes.
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SUMMARY

RELATIONSHIP OF 24-HOUR BLOOD PRES-
SURE RHYTHM WITH ENDOTHELIAL FUNC-
TION AND BLOOD RHEOLOGY

Rekhviashvili A., Tsinamdzgvrishvili B., Chkhe-
tia M., Labakhua G.

M. Djavakhishvili Tbilisi State University, D. Tatishvili
Center of Ultrasonography, National Center of Surgery

The purpose of the study was to investigate relationships
between sex, blood pressure level, duration of arterial
hypertension (AH), 24-hour blood pressure (BP) rhythm,
endothelial function (EF) and blood rheological param-
eters. 23 (mean age 50+8.73) outpatients with AH were
included in the study. All subjects underwent off-therapy
24-hour ambulatory BP monitoring, investigation of
blood rheological parameters and high resolution vas-
cular dopplerography Dipper patients showed lower rate
of platelet aggregation and platelet adhesion, than it was
in non-dippers (86.424+8.20 vs. 99.36+5.93; P=0.0018
and 24.2+11.54 vs.42.16=13.71; P=0.01). Viscosity was
higher in patients with endothelial dysfunction, than it
was in patients without it (0.064+0.01 vs. 0.051+0.0035;
P=0.004). Compared with dippers, non-dippers showed
an impaired EF (11.4£2% vs. 3.5£2.6%; p= 0.0000).
The present data suggest the presence of disturbed
endothelium-dependent vasodilatation and alterations
in theological indices in AH. According to the results
obtained, the main factor, which leads to endothelial
dysfunction and increase in platelet aggregative and
adhesive activity, is the shortage in the lowering BP dur-
ing the night. Consequently, hypertensive patients with
non-dipper circadian blood pressure profile have to be
assessed as a high risk group for development of future
cardiovascular and cerebrovascular complications.
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PE3IOME

CBA3b 24-YACOBOI'O PUTMA APTEPUAJIb-
HOTI'O JIABJIEHUS C ®YHKIIUEN DHJIOTE-
JISI 1 PEOJIOTUEN KPOBH

PexpuamBuian A.U., Huuampzrepumsuiu b.B.,
Uxerua M.P., Jlabaxya I'.111.

Tounucckuii 20cy0apcmeenvlii ynugepcumen um.
Us. Jlocasaxuweunu; Yiompaconoepaghuueckutl
yenmp /J{. Tamuweunu, Hayuonanouolii yenmp Xu-

pypauu

Lenpro nccienoBaHus ABUIOCH U3yYEHHUE B3aUMOC-
BS3M MEXAY IOJIOM, YPOBHEM JIABJICHHS, MPOIOII-
JKUTENTBHOCTBIO apTepuaibHoro masieHus (All),
24-qacoBOTO0 pHUTMAa AapTEPUATBHOTO JIABJICHUSA,
SHIOTETUANPHON (DYHKUHM W PEOJOTUICCKHUX TIa-
pameTpoB KpoBHU. B mccrienoBanue ObIIM BKITIOUE-
HBl 23 amMOyNATOPHBIX TMAIMeHTa C apTepuaTbHON
runeprensueit (Al') (cpemusiii Bo3pact 50+8,73; 9
MykanH U 14 xenmmH). Becem manmenTtam mpose-
JIeHBI 24-9acoBbIil aMOyIaTOpHBI MOHUTOPUHT AJl,
MCCIIEZIOBAaHUE PEOJIOTHH KPOBU M COCYIUCTAsI JOTI-
ruiepexorpadusi. B CpoBHEHHH ¢ «HEIHIIIEpaMm»,
MAIMEHTHI ¢ “munmep” mpoduiIeM HMENH CTaTHCTH-
YECKH 3HAYUMBbIH HU3KUI YPOBEHb arrperaloHHON
(86,42+8,20 1 99,36+5,93; p=0,0018) u agresuBHoit
aktuBHocTH (24,2+11,54 u 42,16+13,71; p=0,01)
TpoMOOIUTOB. [larueHTsl ¢ HIOTEMNATLHON THC-
(hyHkmen nMenu 6osee BHICOKYIO BSI3KOCTh KPOBH,
YeM IaueHTsl ¢ HopManbHOH (hynkmmeti (0,064+0,01
vs. 0,051£0,0035; p=0,004). B cpoBHECHHNH ¢ “muT-
nepaMu’, ‘“‘Hemumnmepbl” BBIABHIN TOBPEKICHUE
suporenuansaon Gpyukiun (11,4+2% vs. 3,5+2,6%;
p=0,0006). IIpencraBiieHHbIE TaHHBIC YKA3LIBAIOT
Ha TMOpaXeHUEe HHIOTEINU-3aBUCUMON AMIISTAlUN
u peonornu kpoBu npu Al. CrnemoBarensHO, TIaB-
HBIM (aKTOPOM, KOTOPBIH BEJET K dHAOTEINATBHON
TUCHYHKINN W YBETUYECHHUIO aiIre€3UBHON M arpera-
ITUOHHOW aKTUBHOCTH TPOMOOIIMTOB, SIBIISIETCS He-
nmocrarogHoe cHmkenne AJl B HouHoe Bpems. [Ipo-
BEJICHHOE MCCIIEZIOBAaHUE MTO3BOJISIET 3aKITIOUNTh, YTO
TUIEepPTeH3NBHBIC MAIMEHTHI ¢ “HeaumIep” mpodu-
JIeM CYTOYHOTO MJaBJIEHUS MPEICTABISAIOT TPYIITY
BBICOKOTO PHCKa BO3HMKHOBEHHS KapAHOBACKYIISIP-
HBIX 1 IepeOPOBACKYIISIPHBIX OCTIOKHEHUH.



GEORGIAN MEDICAL NEWS
No 6 (159) 2008
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Chronic obstructive pulmonary disease (COPD) is a
disease process involving progressive chronic airflow
obstruction because of chronic bronchitis, emphy-
sema, or both [2,13]. Chronic bronchitis is defined
clinically as the presence of a chronic productive
cough for 3 months during each of 2 consecutive
years (other causes of cough being excluded) [6].
Emphysema is defined as an abnormal, permanent
enlargement of the air spaces distal to the terminal
bronchioles, accompanied by destruction of their
walls and without obvious fibrosis.

Chronic bronchitis is defined in clinical terms and
emphysema in terms of anatomic pathology.

The pathophysiology of COPD is not completely
understood. Smoking and, occasionally, other in-
haled irritants, perpetuates an ongoing inflammatory
response. The increased number of activated poly-
morphonuclear leukocytes and macrophages release
elastases (proteinase 3, macrophage-derived matrix

0,

proteinases, cysteine proteinases, and a plasminogen
activator) in a manner that cannot be counteracted by
antiproteases, resulting in lung destruction. Addition-
ally, increased oxidative stress caused by free radicals
in cigarette smoke may lead to apoptosis or necrosis
of exposed cells.

Exacerbations of COPD are indicated by increased
sputum purulence and volume and the development
of dyspnea along with other features, including fever,
leuko-cytosis, or infiltrate on a chest radiograph.
Exacerbations of COPD can be caused by many fac-
tors, including environmental irritants, heart failure
or non-compliance with medication use [4,14]. Most
often, however, exacerbations are the result of infec-
tion (Fig. 1).

This article reviews the role of antibiotic therapy in the
management of patients with acute infectious exacerba-
tion of chronic obstructive pulmonary disease (COPD).
Papers relevant to the issue are included in the review.

terial

other infections

non-infectious

Fig. 1. Infection exacerbations

A meta-analysis [9] of nine clinical trials demon-
strated the benefit of antibiotic therapy in the manage-
ment of COPD. Antibiotic administration should be
considered at the beginning of treatment for infectious
exacerbations of COPD [3]. Usually, the antibiotic
therapy of exacerbation begins without the identi-
fication of pathogen, so it is important to determine
reference points for making of the correct decision.

© GMN

These reference points are: severity of COPD exac-
erbation and common infectious causes; potency and
spectrum of selected antibiotic; pharmacokinetics/
pharmacodynamics of selected antibiotic and factor
of regional bacterial resistance.

Bacterial infection is a factor in 80 percent of ex-
acerbations, with up to 60 percent caused by Strep-
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tococcus pneumoniae, Haemophilus influenzae or  cases are usually caused by viruses [10,13]. More
Moraxella catarrhalis [5,7,12]. Chlamydia pneumo- serious exacerbations have been associated with
niae have been implicated in about 10 percent of = Pseudomonas species and other gram-negative
exacerbations. The remaining 25 to 30 percent of  enteric bacilli (table 1).

Table 1. Most Common Infectious Causes of COPD Exacerbations [2]

Mild to moderate exacerbations
Streptococcus pneumoniae
Haemophilus influenzae
Moraxella catarrhalis

Chlamydia pneumoniae
Mycoplasma pneumoniae

Viruses

Severe exacerbations
Pseudomonas species

Other gram-negative enteric bacilli

Table 2. Recommendations for empiric antimicrobial therapy of acute infectious exacerbation of COPD

Episodes Pathogen Associated dis- Antibiotics

FE
Vi per year eases

First-line antibiotics
Doxycycline (Vibramycin), 100 mg twice
daily
Trimethoprim-sulfamethoxazole one tablet
twice daily
Amoxicillin-clavulanate
potassium(Augmentin),

S. pneumonia one 500 mg/125 mg tablet three times daily

>50% <4 H. influenza no or one 875 mg/125 mg tablet twice daily
M. catarrhalis Macrolides
Clarithromycin (Biaxin), 500 mg twice daily
Azithromycin (Zithromax), 500 mg initially,
then 250 mg daily
Fluoroquinolones
Levofloxacin, 500 mg daily
Gatifloxacin, 400 mg daily
Moxifloxacin (Avelox), 400 mg daily

Cephalosporins
Ceftriaxone (Rocephin), 1 to 2 g IV daily
Cefotaxime (Claforan), 1 g IV every 8 to 12
hours
Ceftazidime , 1 to 2 g IV every 8 to 12 hours
Antipseudomonal penicillins
Piperacillin-tazobactam , 3.375 g IV every
severe associated 6 hours
disease (diseases) Ticarcillin-clavulanate potassium, 3.1 g IV
every 4 to 6 hours
Fluoroquinolones
Levofloxacin, 500 mg IV daily
Gatifloxacin, 400 mg IV daily
Aminoglycoside
Tobramycin, 1 mg per kg IV every 8 to 12
hours, or 5 mg per kg IV daily

Pseudomonas
<50% >3 Gram-negative
enteric bacilli
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Empiric antimicrobial therapy must be comprehensive
and should cover all likely pathogens in the context of
the clinical setting [8,11,15]. During decision making
it is important to take into account severity of exac-
erbation and other important conditions and factors,
such as age of patient, frequency of exacerbation and
associated diseases (table 2). Pulmonary function
tests are essential for diagnosis and assessment of the
severity of disease, and they are helpful in following
its progress. Forced expiratory volume per second
(FEV)) is areproducible test and is the most common
index of airflow obstruction. It is characteristic for
mild to moderate exacerbations: FEV >50%, three and
less episodes per year, absence of associated diseases
and usually young or mid aged patients. More serious
exacerbations have been associated with FEV <50%,
four and more episodes per year, one or more associ-
ated diseases and usually old patients. Therapy for
moderate acute exacerbations of chronic bronchitis
and emphysema should be directed at S. pneumoniae,
H. influenzae and M. catarrhalis, which are the most
common pathogens, with C. pneumoniae and Myco-
plasma pneumoniae occurring less often.

Initial outpatient management may include orally ad-
ministered doxycycline (Vibramycin), trimethoprim-
sulfamethoxazole or amoxicillin-clavulanate potas-
sium (Augmentin) [3]. Patients who are older than
65 years of age or have more frequent exacerbations
may need an augmented penicillin or a respiratory
fluoroquinolone.

Hospitalized patients should receive intravenous treat-
ment with an antipseudomonal penicillin, a third-gen-
eration cephalosporin, a newer macrolide or a fluoro-
quinolone, as determined by local bacterial resistance
patterns [1]. In more severe exacerbations, infections
with gram-negative bacteria (especially Klebsiella and
Pseudomonas species) are more common. Thus, treat-
ment should include a third-generation cephalosporin
or an augmented penicillin, plus a fluoroquinolone or
an aminoglycoside (table 2).

Antibiotic resistance poses an increasing problem,
especially in infections caused by S. pneumoniae,
beta-lactamaseproducing H. influenzae and M. ca-
tarrhalis. Consequently, physicians often are forced to
use broader spectrum antibiotics for empiric therapy
[5]. Cultures of respiratory samples are useful for
guiding antibiotic therapy in patients who require
mechanical ventilation [12].

© GMN

The goal of antibiotic therapy in COPD is not to
eliminate organisms but to treat acute exacerbations
and obtain of full value remission. The effectiveness
of treatment can be judged by the following criteria:
time to following infectious exacerbation; severity of
following exacerbation; need for administer antimi-
crobial treatment during remission period; quality of
life during remission period.
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SUMMARY

ANTIBACTERIAL THERAPY OF ACUTE IN-
FECTIOUS EXACERBATION OF CHRONIC
OBSTRUCTIVE PULMONARY DISEASE

Chelidze K., Jgarkava M.

Tbhilisi State Medical University, Department of In-
ternal Medicine; Aladashvili Clinic of Thilisi State
Medical University

This article reviews the role of antibiotic therapy in
the management of patients with acute infectious ex-
acerbation of chronic obstructive pulmonary disease
(COPD). Papers relevant to the issue are included in
the review. Current antibiotic therapy of acute infec-
tious exacerbation of COPD is directed at the most
common pathogens, including Streptococcus pneu-
moniae, Haemophilus influenzae and Moraxella ca-
tarrhalis. Mild to moderate exacerbations of COPD are
usually treated with broad-spectrum antibiotics such
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as doxycycline, trimethoprim-sulfamethoxazole and
amoxicillin-clavulanate potassium. Treatment with aug-
mented penicillins, fluoroquinolones, third-generation
cephalosporins or aminoglycosides may be considered
in patients with more severe exacerbations.

Key words: acute infectious exacerbation of, chronic
obstructive pulmonary disease, antibiotic therapy.

PE3IOME

AHTUBAKTEPUAJIBHAS TEPAIIUSI OCTPO-
'O TH®EKIIMOHHOI' O OBOCTPEHUS XPO-
HUYECKOUW OBCTPYKTUBHOM BOJIE3HU
JIETKUX

Yeaunze K.JL., l:xrapkasa M.B.

Tounucckuii eocyoapcmeeHHbll MEOUYUHCKULL YHU-
gepcumem, 0enapmamenm GHympeHHell MeOUyuHbl,
Yuueepcumemcxasn xnunuxa um. A. Anadaweunu

Ha ocHoBe aHaim3a peTpoCHeKTUBHBIX M TEKYIIHX
HAYYHBIX TyOJUKAIMK UCCIIeTyeTCsl pOJib aHTUONO-
TUKOTEPAINUK B JICYEHUH OCTPOT0 WH(PEKIIMOHHOTO
000CTpeHHsI XpOHUYECKOW 0OCTPYKTUBHOM 00JI€3HN
nerkux (XOBbJI). Ananu3 ykazaHHBIX HCOYHUKOB I10-
3BOJIJI BBISIBUTH, YTO COBpEMEHHAast aHTHOMOTHKOTE-
panus unpexnronnoro XOBJI nHanpasnena npoTus
TaKUX TIATOTCHOB, Kak: Streptococcus pneumoniae,
Haemophilus influenzae u Moraxella catarrhalis.
g nedenus 000CTpeHUs cpeiHeN TAKECTH PeKo-
MEH/IOBaHO NMPUMEHEHNE TaKUX aHTHOMOTHKOB IIH-
POKOTO CIIEKTpa, KaK JOKCHUIIMKINH, TPUMETONPUM-
CyIb(aMeToKca3ol ¥ aMOKCHIIMILTUH-KIIaByJIaHaT; a
JUIsL JIeueHHUsT OOOCTPEHHUS TSHKEIION CTETIeHU — YCH-
JICHHBIC TICHUIMUIMHBI, PecupaTopHbie QTOPXU-
HOJIOHBI, 11e()aJIOCTIOPUHBI TPEThEH T'eHEPAlUH WIIH
AMUHOTJINKO3U/IBI.
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HAPYHIEHUSA PUTMA 1 ITPOBOANMOCTHU CEPALIA
CPEIU BETEPAHOB CHHOPTCMEHOB CPEJHEI'O BO3PACTA

Mlapammuze! H.C., ITarasa' 3.T., CaatamBuin’ I'.A., Araanze® P.A.

"Tounucckuii 2ocyoapcmeennviil ynugepcumem um. Me. /[casaxuweunu,
2Unemumym kapouonocuu,; *Meouyunckuii yenmp "Lumo”

Brusiane ¢puzndecknx Harpy30K, B YaCTHOCTH CTIOpTa
Ha cep.le, o cel MeHb OCTAeTCsl HEPeIIeHHBIM U
TpebyeT riay0okoro uzydenus. M3BecTHO, UTO Tpo-
NOJDKUTENbHAS, HHTEHCUBHAS (PU3NYecKas Harpy3Ka
BBI3BIBACT HAPYUIECHUS JESITEIBHOCTH CEpPJEeYHO-
COCYJIMCTOM CUCTEMBbI, XapaKTepHbIE JJId T.H. “cep/ila
aTJICTOB”, THITMYHBIC MOP(OIOTUIECKUE N3MEHCHUS,
3aMeJIeHNE CepJIeYHOr0 PUTMa CO 3HAYUTEIHHBIMHU
Opamu- u TaxuapuT™MesiMu [4,6,10].

Perymnsipuble (hr3ndeckre Harpy3KH MPOJIEBAIOT KI3HB
Y YMEHBIIIAIOT PUCK PAa3BUTHUS UIIEMHYECKON 00JIe3HU
cepara, Toraa Kak MHTeHCHUBHAS (pH3UYecKast Harpy3Ka
SIBJISISICH IPUYMHON apUTMUM, BO3HUKIIIEH KaK IIEPBUYHO,
TaK ¥ BCIIE/ICTBHE HH(APKTa MHOKap/Ia, OBBIIIAET PUCK
HACTYTUTCHHS BHE3AITHOW CMepTH. BeIparkeHHBIE Opaiu-
Y TaXHAPUTMHHU 9aCTO OTMEYAIOTCS Y CIIOPT 'CMEHOB,
3aHUMAIOIIMXCS] HHTEHCHBHBIMH HAarpy3KaMH, OJJHAKO,
0 Cei JieHb, He YCTAHOBJIICHO - TPOAOIDKAIOTCS OHU
WM HET TI0CIe TPEKpPaIIeHNs] aKTUBHBIX (PH3UIECKIX
ynpakaenuit. [1o qanasmv Biff u coaBT. y cnopremenos
CpPEIHETO0 1 MOYKIJIOT0 BO3pacTa OTMEYAeTCs yBeInJe-
HHUE YaCTOTHI CyIIpa- M YKEITyI0YKOBBIX 3KCTPACHCTOI
KaK BO BPeMsI, TaK M ITOCIIE MPEKPAIEHIS (PH3UIECCKIX
TpeHupoBok [2]. Baldesberger u coaBT. Ha OCHOBaHUH
HaOJTI0/IeHN S OBIBILIFX BEJIOTOHIIIMKOB YCTAaHOBHUITH, UTO
MIOKa3aTeNN YaCTOTHI CYTPABEHTPUKYIIAPHBIX apUTMUI
y HAX HE OTJIIMYAIOTCS OT TAKOBBIX KOHTPOIBHOM TPYTI-
TTbI, IMEETCSI TCHACHIINS K 00JIee YacTOH KeITyI0UKOBOM
TaxXHUapUTMUH 1 60JIee BRICOKAs 9acTOTa CIIA00CTH CHHY-
coBoro y31na [1]. B psge pabor [8,11] moguepkuBaeTcs
YBEJIIMYCHHUE YHCIIa aTPUOBEHTPHUKYJIISPHBIX OIOKaL
Pa3HBIX CTENEHeH y OBIBIINX aTIETOB IT0 CPABHEHHUIO C
KOHTPOJIbHBIMH JIUI[aMU. PerysipHpie 1 HHTEHCHBHBIE
(buzmIeckre Harpy3KH IPEeIpacIionaraioT K pa3BUTHIO
MepraTeTbHON apuT™MuH [5,7]. st ¢pr3romormaeckoro
CTIOPTUBHOTO CEp/lla XapaKkTepHa JIUIIb HeOOJbIas
THITEPTPOGHS MHOKAp/Ia, COUYETaHHAs ¢ TOHOT€HHOMN
Jtataiuen nosocren cepaia. Hecmorpst Ha To, 4TO
THITEPTPOQHS TPEACTABIIET COOOH (PU3HOTIOTHICCKYTO
TIPUCTIOCOOUTEITLHYIO PEAKITUIO HA TUITeP(YHKITHIO, OHA
HepanyoHallbHa, TaK KaK SBIISETCS MEPBBIM IIArOM K
pasBuTHIO TUChYHKIWIH j1eBoro xKemymouka (JDK) [9].
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BelmensnoxkeHHOe HE 03HA4YaeT, 4To runeprpodu-
POBaHHOE cepJilie COpTCMEHa BCeryia U 00s3aTelIbHO
MIEPEXOJIUT B MATOJIOTHUYECKYIO CTA/IMIO, OJTHAKO, II1aH-
COB Ha Pa3BHUTHE MMATOJIOTYECKOMN CTAJIIHU MHIepTpodhun
y TaKOTO CIIOPTCMEHA OOJIBITIE, UM Y CITIOPTCMEHa 0e3
rUnepTpodhuu MIOKap/a.

Lenpio mccnenoBanust SBUIOCH OINPEACTUTD YacTOTY
Pa3IIYHBIX BUOB HAPYIICHUI pAUTMa Cep/lia 1 BIHUsI-
HFE 9THX HapyIIEHNH Ha Maccy JIEBOTO JKeJTyI09Ka, KOp-
PEJISIMIO STUX HAPYILIEHUHA C MACCOM JIEBOT'O YKEITyI0UKa
Y CLIOPTCMEHOB BETEPAHOB CPEIAHETO BO3PACTA.

Marepuan u metoabl. Hamu o6cnenosanst 30 ciop-
TCMEHOB BETE€PAHOB 0€3 IBHBIX MPU3HAKOB CEPICTHO-
COCynHCTHIX 3a0omeBanuii (16 ¢yrdomucToB u 14
BareproancToB) B BozpacTe oT 30 mo 50 net (I rpymn-
na). [Toka3zannem BKITIOUEHUS B CCIIEIOBAHNE SBIISI-
JIMCh: 3aHATHE UHTEHCHBHOM CIIOPTUBHOM HArpy3KOM
JUTATEIIEHOCTRIO He MeHee 10-1 JIeT U mpeKparieHue
aKTHBHOW CITOPTUBHON HArpy3Ku OoJiee 5-u JeT.

Kontponbnas rpymma (11 rpynma) cocrosuta u3z 30-u
3JI0POBBIX TOOPOBOIIBIIEB TOTO JKE BO3pacTa, Oe3 CIiop-
THUBHBIX Harpy3oK B npouuioM. Hamu mpoBoawmncsk
cnenyrormme nccnenopanns: DKI' B 12-1 oTBeneHUsX,
xontepoBckoe DKI' cyrouHoe MOHHUTOPHPOBAHHUE.
Macca JIXK ompenensiack 3XoKkapanorpauaecKkum
MeTtoaoM 1o dhopmyie Devereux [3] u ObuTa HHICK-
CHpPOBaHa K IUIONIAA TOBEPXHOCTH Tea.

C Lenpio CTaTUCTHYECKOT0 aHaIM3a UCIT0JIb30BaINCh
MUCKPETUBHAS CTAaTHCTHKA, t-TecT CThIOMICHTA, TECT
duiepa s HOMMHAJIBHBIX MOKa3aTesei.

Pe3yabTaThl 1 ux 06cy:xaeHue. CpeIHsist 4acToTa cep-
neurbix cokparternit (UCC) 1o TaHHBIM XOIITePOBCKOTO
MOHHUTOPHPOBAHHS B OCHOBHOW TPYIIIIE COCTaBIISIIA
58+6 yn/MuH., B KOHTPOJIBHOM TpyTmie - 6549 yn/mMum.,
HouHast YCC B OCHOBHOM IpyTITIe COCTABIIIA 4848 y/MHUH.,
B KOHTPOJIBHOM - 55+5 yi/muH. (prc.). Pazmrdams mexmy
TPyTIIIaMH CTaTUCTHIeCKH mocToBepHEI (P<0,05). bpa-
JIKAPJIMIO Y CIIOPTCMEHOB CIIEIyeT PACIICHUBATH KaK
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MPOSIBJIEHHE SKOHOMU3ALMHU AEATEIbHOCTH Cep/la.
Ymenbienne YCC cHnkaeT moTpeOHOCTh MUOKap/ia B
KHCIIOpO/Ie M yBeINYIMBaeT auactoiy. C apyroii ctopo-
HBI, yCUJIEHUE BaryCHOTO TOHYCA SIBIISICTCS TPUYHHOM
HapyIICHUS PUTMa CEPLIa.

70 T
= 60 T Ol lNp cyT
E 50 Bl Np cyT
= 40 o
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CynpaBeHTpUKYJISIpHAs 3KCTPACHUCTOIUS OTMeE-
yanach y 26-u ULl OCHOBHON U 20-U JUI] KOH-
TPOJILHOM TPYIIBI, @ €AMHUYHAS KEeJTyJ0UKOBas
AKCTpAacCUCTONUSA — Y 28-u u 27-U NI, COOTBET-
CTBEHHO; KOMIIJIEKC KeJTyJOUYKOBBIX apUTMHUI - y
8- OCHOBHOH M 2-X - KOHTPOJBHOM T'PYMIIHI;
aTpUOBEHTPUKYIApHad Oiokana | cremeHu BbI-
sIBJIEHA y 6-U JIUIl OCHOBHOM U 2-X KOHTPOJIBHOU
rpynmnsl, Il crenenu (tuna Benkebaxa) - y 4-x
OCHOBHOMW I'PyIIbl U HU Y OJJHOTO KOHTPOJIBHOU
(p<0,05). bnokana mpaBoil HOXKH MydKa TUcCcCa
-y 2-X OCHOBHOM U 1-T0 KOHTPOJBHOUN IPyMIHI,
JeBOM HOXKKH - y 1-T0O OCHOBHOM U HU Yy OJHOTO
KOHTPOJBHOU Ipynisl (Tabiauna).

Tabruya. Iokazamenu pumma u RPOBOOUMOCIU CePOYA 8 OCHOBHOU U KOHMPOIbHOU SPYNNAX

I'pynmnsi OcnoBnas (I rpynmna) Konrpoabnasn (11 p
n=30 rpynmna) n=30
Cpennsist UCC (yn/mun) 62+6 69+9 <0,05
Hounas YCC (yn/mun) 48+8 55+5 <0,05
DKCTPACUCTOIHS:
CYNpPaBEHTPUKYIISIPHAS: 26 (86%) 20 (67%)
€AVUHUYHAs 20 (67%) 18 (60%)
qacrast 6 (20%) 2 (7%)
JKEJTyJOYKOBas: 28 (93%) 27 (90%)
€AVMHUYHAs 20 (67%) 23 (77)
qacrast 8 (26,7%) 2 (6,7%) <0,05
KYIUIEThI 4 (13,3%) - (0%) <0,05
biokanpr:
ATPHOBEHTPUKYIISIPHASL:
I crenenn 6 (20%) 2 (7%)
II crenenn 4 (13,3%) - (0%) <0,05
NIpaBOM HOKKH 2 (7%) 1 (3,3%)
JICBON HOXKKH 1 (3%) - (0%)

[IpoBeneHHBIC UCCIEIOBAHMS MMOKA3BIBAIOT, YTO
MOKa3aTeNIl 4acTOThl CYyNPaBEHTPUKYIAPHBIX IKC-
TPACUCTOJ M KOMILJIEKCA )KETYAOUKOBBIX apUTMHUH Y
JIMII OCHOBHOMW TpyNIbl 0osiee BHICOKUE, YEM Y JIHIL
KOHTPOJIBHOW T'PYMITBI; HAPYIICHHUS MTPOBOJUMOCTH
ceplla TaKKe BCTPEUalOTCsl 3HAYUTEIbHO Yallle B
IpyIIE CIOPTCMEHOB BETEPAHOB.

VY cnopTcMeHOB oTMedanachk Oonbiras macca JIK,
M0 CPaBHEHHIO C KOHTPOJIBHOU Tpymmoi: 91,42 r/m?
n 84,02 r/M?, COOTBETCTBEHHO, YTO, MO0 BCEW BEpO-
STHOCTH, OOYCIIOBJICHO HaJUYHEM pe3UAyalbHOU
TUIEPTPOQUH BCIEICTBIE HETIOIIHOTO perpecca, T.H.
CIIOPTUBHOMU THITEPTPOPHH.

I[aHHBIe, MOJIYYCHHBIC B PE3YJIbTATC IMPOBCACHHOTO
HCCIICAOBAHUS MO3BOJIAOT HAM 3aK/IHOYUTh, YTO Y
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CIIOPTCMEHOB-BETEPAHOB cpeHero Bo3pacta (30-50 sier)
10 CPABHEHHIO CO 3/I0POBBIMU HECTIOPTCMEHAMHM TOH
K€ BO3PAcTHOU IPYIIBI OTMEUAIOTCS OoJiee HU3KHUE
nokasarenu cpeueit cyrounoit YCC, Oomnee BbIcOoKast
4acTOTa HapyLIEHUsI pUTMa M TPOBOANMOCTH CEp/La,
B TOM YHCJIC KOMIUIEKCHBIX XKETYA0UKOBBIX apPUTMHI
1 aTPUOBEHTPHUKYJSIPHON OJIOKaIbl BEICOKOH CTele-
HH, aCCOLIMMPOBaHHBIC ¢ yBenunuenueMm maccol JDOK.
CunTaem nenecoodpa3HbIM IPOBEACHHUE AANBHEHIITNX
HCCIIeIOBAHUM IS OTIPeIeNICHNs] TPOTHOCTHYECKOTO
3HAYCHUS YKA3aHHBIX JaHHBIX.
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SUMMARY

HEART RHYTHM ABNORMALITIES IN MID-
DLE-AGED VETERAN ELITE ATHLETES

Sharashidze! N., Pagava' Z., Saatashvili? G.,
Agladze® R.

'Iv. Djavakhishvili Thilisi State University; *Institute
of Cardiology; *Medical Center "Cito"

Disrrhythmia is frequent finding in high competitive
athletes. Majority of heart rhythm abnormalities in
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athletes, suggested being benign, however, prognostic
value of it is not yet well established.

Purpose of the present study was to investigate heart
rhythm and relationship of heart rhythm abnormalities
with LV mass in veteran elite athletes.

30 veteran elite athletes (16 soccer players and 14
water-polo players) aged 30-50 were studied. They
formed main group. Inclusion criteria: >10 years of
active sports activity and >5 years after competi-
tive sports cessation. All athletes were symptom
free. Control group consists of 30 age —matched
sedentary healthy individuals. In all study subjects
ambulatory 24 hour ECG was recorded and, LV
mass, dimensions and function by ultrasound-
Doppler technique was evaluated. LV mass by
Devereux formula was calculated and indexed to
body surface area.

Student’s t-test for continuous variables, Descriptive
statistics and Fisher’s exact test for categorical vari-
ables were used. A P-value of <0.05 was considered
to be statistically significant.

Mean heart rate in former athletes group was 62+6
,and 69+9, in control group.Night HR in athletes
group was 48+8 and 55+5 in control group. Differ-
ences between groups were statistically significant
(p<0,01).Complex arrhythmias were found in 4
athletes and none in control group First degree AV
block presented in 6 athletes and in 2 controls. Second
degree AV block (Mobitz II) was found in 4 athletes
and none in controls. LV mass index was higher in
ex-athletes (91,42 g/m, than in controls (84,02 g/m )
.differences between groups was statistically signifi-
cant — p<0,05.

Profound Bradycardia and heart conductivity abnor-
malities as well as complex arrhythmias were more
frequent findings in athletes as compared with healthy
sedentary subjects. Heart Rhythm abnormalities were
associated with enhanced LV mass in Veteran athletes.
Hence, veteran elite athletes may be at increased risk
of life threatening arrhythmias. However, prognostic
value of heart thythm disturbances in veteran athletes
has to be studied.

Key words: veteran athletes, heart thythm abnormali-
ties, heart conductivity, LV mass.
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PE3IOME

HAPYIIEHUSA PUTMA U ITPOBOJANMOCTHU
CEPAIIA CPEJAN BETEPAHOB CIHIOPTCME-
HOB CPEJJHEI'O BO3PACTA

IMapammmze' H.C., ITarasa! 3.T., Caatamuin’ . A.,
Araanze’ P.A.

"Tounucckuil 20cyoapcmeeHuslil YHUgepcumenm um.
Hs. [Dicasaxuwsunu, *Hucmumym xapouonocuu;
SMeouyuncruit yenmp "Lfumo"

Nzydanace yacToTa pa3inyHBIX BUIOB HapyIIEHUI
pUTMa cepliia, a TakXKe WX BIHUSHUE Ha MaccCy JIeBO-
ro xemynouka y 30-u criopTrcMeHoB-BeTepaHoB (16
¢ytOomucToB n 14 BateprionucToB) B Bozpacte oT 30
1o 50 mer. Kputepusimu oTOOpa SBISUTHCH 3aHSATHE
WHTEHCUBHOW CIOPTUBHOW HArpy3KOH IJIHUTENIbHO-

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
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cThi0 He MeHee 10-u JeT U npekpaiieHrue aKTUBHOMN
CIIOPTUBHOUM Harpy3ku Oosiee 5-u jeT 0e3 sSBHBIX
CUMIITOMOB 0051e3HU. KOHTpOIBHYIO TPYMITy COCTa-
BuyTH 30 37T0POBBIX JIUIL CPETHETO BO3PACTA, BEIYIITUX
MaJIOTIOIBMYKHBIN 00pa3 )KU3HU.

B pesynbrare npoBeAEeHHOTO HUCCIEOBAHUS yCTa-
HOBJICHO, 4YTO y CIIOPTCMEHOB-BETEPAHOB CPEIHETO
BO3pacTa 0oJiee HU3KHE ITOKa3aTes Il CPeIHEH CyTOu-
HOW YaCTOThI CEpPJICUHBIX COKpallleHul, 0oyiee BbI-
COKasl 4aCcTOTa HAPYLICHHs] PUTMA U IIPOBOJUMOCTH
CEepALa, B TOM YHCIIE KOMIUIEKCHBIX XKEJIyJ0YKOBbIX
APUTMHI ¥ aTPHOBEHTPHKYJISIPHOH OJIOKa/IbI BBICOKOH
CTEIEHU, aCCOLIMMPOBAHHBIE C YBEJIMYEHUEM MaCChI
JIEBOTO KEJIYyJ04YKa, 110 CPABHEHHUIO CO 3J0POBBIMHU
HECTIIOpPTCMEHaMU TOM ke BO3pacTHOM rpymnmsl. Cun-
TaeM 1enecooOpa3HbIM MPOBEACHHUE JIaTbHEHITNX
UCCIIEI0BAaHUH JJIs OIIPEIEICHMS] IIPOrHOCTUYECKOTO
3HAUEHUS YKA3aHHBIX JIAHHBIX.

THE ROLE OF TASTE AND APPETITE REGULATION
IN THE UNDERSTANDING OF OVERWEIGHT AND OBESITY.
PROCEEDINGS OF THE 16™ ASCHAUER SOIREE, 26™ APRIL 2008

Hermanussen' M, Tutkuviene? J, Cesnys? G, Lindeberg® S,
Kromeyer-Hauschild* K, Stanley® G, Godina® E, Bogin’ B, Varela-Silva’ M.1.0,
Finlayson® G, Riihli® F, Woitek® U, Tresguerres'® JAF, Lieberman'' LS, Detel'> W.

'Altenhof, Germany, *Medical Faculty, University of Vilnius, Lithuania; *University of Lund, Department of
Clinical Sciences, Lund, Sweden; *Friedrich Schiller University, Institute of Anthropology and Human Genet-
ics, Jena, Germany; *University of California, Department of Psychology, and Cell Biology/Neuroscience,
Riverside, USA; SInstitute and Museum of Anthropology, Moscow State University, Moscow, Russia, "Lough-
borough University, Human Sciences, Loughborough, UK; $University of Leeds, Institute of Psychological
Sciences, Leeds, UK; *Anatomical Institute, University of Ziirich, Switzerland, "’Department of Physiology,
Medical School, Universidad Complutense, Madrid, Spain; "' Women'’s Research Center, University of Central
Florida, Orlando, Florida, USA; ?Goethe-University, Institute of Philosophy, Frankfurt a.M., Germany

Overweight and obesity have developed into major
illnesses in most Western societies and significantly
contribute to the financial burden of modern pub-
lic health systems. Almost daily, new therapeutic
proposals are published in the lay press, and also
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the scientific literature has increased dramatically
in recent years. E.g., when searching MEDLINE
(1966 - May 2008 [1]), the key word “obesity”
meanwhile appears in more than 108,000 articles.
Primary focus however, is put upon aspects of
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treatment, neglecting the role of taste and appetite
regulation. Combining keywords like “obesity +
treatment” results in over 50.000 citations, “obes-
ity + diet” in over 23.000, “obesity + energy + ex-
penditure® in over 13.000 citations (even “obesity
+ gastric + bypass” still evoke 2.600 citations),
whereas “obesity + appetite + regulation” result
in some 3.000, “obesity + NPY* — neuropeptid
Y being one of the major chemical stimulators of

T GLUTAMATE “_~ "\
& (900 nmole) -~

appetite — evoke some 500 and “obesity + Arc +
nucleus — the arcuate nucleus being the anatomical
centre of appetite regulation — no more than 370
scientific publications. The apparent scarcity of
literature about taste and appetite regulation and
the amazing lack of interest in neuronal information
processing in overweight and obesity, has prompted
us to brainstorm new aspects of the world-wide
derailment of weight control.

s

Figure. A cannula-mapping study, comparing the effectiveness of glutamate injected
directly into the LH to its effectiveness when injected into surrounding regions

J.T. and G.C. summarized information about changes
in body dimensions obtained from archaeological
samples throughout the last eight thousand years in
the territory of present Lithuania. Almost modern
body heights of 172 ¢m (males) and 160 cm (females)
were found in Iron Age populations due to favour-
able climatic and agricultural circumstances with
animal herds consisting of cattle (44%), pigs (19%)
and poultry. Later, and particularly during Medieval
times, average male body height decreased to some
167 cm due to malnutrition and contagious diseases,
and did not recover before the 19" century. Height
increased markedly during the second half of the 20™
century, and has now reached 181.2 cm (males) and
167.5 cm (females).

S.L. investigated satiety effects of so-called “Palaeo-
lithic diets® [2]. Twenty-nine patients with ischemic
heart disease and impaired glucose tolerance or
diabetes, age 61+9 years, were randomised to one
of two low-fat dietary models, and either received a
consensus diet: whole grains, low-fat dairy products,
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vegetables, fruit and foods rich in omega-3 fatty acids
(n=15), or Palaeolithic diet: meat, fish, vegetables and
fruit; with no or little cereals, beans, dairy products,
refined fat, sugar and salt (n=14). 25% lower energy
intake was reported with much less grains and dairy
foods and more fruit and nuts consumed in the Paleo-
lithic group. No differences between the two groups
were found in the intake of fat or fiber or absolute
intake of protein. Glucose tolerance improved more
in the Paleolithic group, independent of weight loss
or decreased waist circumference. The Paleolithic diet
was more satiating per calorie. Changes in plasma
leptin were related to reported cereal intake indicating
that cereals may interfere with appetite control.

K.K. reported on the association between food intake
patterns and body mass index (BMI) in schoolchil-
dren from Jena/Germany. Between 1975 and 2005,
obesity dramatically increased in schoolchildren of
all ages from 0.9(m)/0.8%(f) in 1975, 0.8(m)/0.5%(f)
in 1985, 2.4(m)/0.8%(f) in 1995, 2.3(m)/1.8%(f) in
2001, to 3.0(m)/2.2%(f) in 2005/6, and there is a
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similar rise in overweight from 3.1(m)/2.5%(f) in
1975 to 7.1(m)/6.8%(f) in 2005/6. Food intake pat-
terns were recorded from 1558 children (801 m/757
f) in 2005/6. BMI-SDS increased with increasing
nutritional protein intake and intake of dairy products,
particularly with increasing intake of milk and hot
chocolate. BMI-SDS decreased with increasing meal
frequency per day, and surprisingly, it also decreased
with increasing intake of sweets. Backward stepwise
regression revealed that child BMI is associated with
the consumption of dairy products, chips, meal fre-
quency, occupation/unemployment of the father, and
parental BMI, with a cumulative R>=0.117.

G.S. underlined the effects of glutamate in lateral
hypothalamic (LH) mechanisms of feeding behaviour,
and presented a cannula-mapping study, comparing
the effectiveness of glutamate injected directly into
the LH to its effectiveness when injected into sur-
rounding regions (Fig) [3]. Consistent with similar
studies utilizing central microinjections, NMDA
reverse microdialysed into the rat LH rapidly elicited
a strong concentration-dependent stimulation of feed-
ing. The minimum perfusate concentration of NMDA
needed to elicit feeding with reverse microdialysis
was 660 microM. Consistency of eating in repeated
tests within subjects was shown, suggesting that the
sensitivity of NMDA receptors and downstream
mechanisms remain constant.

E.G. demonstrated decreasing calorie intake for Rus-
sian urban 15-year-old boys between 1991 and 2007,
and ethnic differences in nutritional intake between
Russian and Tartar adolescents, the latter though be-
ing less obese, consuming significantly more calories.
Reasons for this observation remained unclear.

B.B. and M.I.O.V.-S. reported on the evolutionar-
ily ancient origins of the glutamate receptor gene
(400+million years ago) and its conservation in many
living organisms, including humans. They related
the “taste” for glutamate to significant malnutrition
and excessive abuse of monosodium glutamate, free
sugars and fat in combination with reduced physical
activity, in Maya schoolchildren from Merida, Mex-
ico. A characteristic feature of this modern form of
malnutrition is the co-existence of obesity and short/
stunted stature at much higher rates than is statistically
expected, indicating towards persisting problems in
appetite and growth regulation even in the presence
of adequate absolute caloric intake [4].
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G.F. reported on measuring food hedonics (“Liking”
and “Wanting”) in human appetite experiments [5].
Liking for food represents the degree of subjective
pleasure (explicit) and is coded by taste (through
learning), it mainly affects satiation (meal size) and
is involved in food preference. Wanting represents
the strength of the motivational response (implicit).
Wanting can exist without liking as liking can exist
without wanting suggesting differing mechanisms
and structures. Using a computerised “Food Prefer-
ence Questionnaire” containing pictures of sweet and
savoury (non-sweet) high and low-fat food stimuli and
psychological measures, it was shown that explicit
liking and wanting co-vary, and that both contribute
to food preference. He also investigated the impact
of'taste in women varying in Binge Eating Tendency,
and demonstrated that high scoring binge eaters
showed increased general liking for all food types,
they tend to consume sweet foods high in fat, and that
this behaviour is accompanied by an enhanced explicit
liking for foods in general. It appeared that sweet taste
(as a sensory preload) can exert effects after consump-
tion (during satiety) by increasing implicit wanting
for foods. Thus, sweet taste influences appetite during
different phases of satiety, and has the capacity to
adjust motivation to eat. Sweetness is likely to have
a ‘permissive’ effect on eating behaviour.

F.R. assessed the impact of socio-economic success,
cultural differences, month of birth and altitude on in-
dividual anthropometric characteristics of conscripts
(N~28,000) in the Swiss Armed Forces 2005 census
[6]. Socioeconomic status and culture (as reflected
by mother tongue) elicit significant effects on height
and weight, while altitude did not show such effects.
In general, weight is more affected by all these vari-
ables than height, and was shown to also depend on
the month of birth, with on average lower weight
measures in conscripts born in the second half of the
year.

J.A.F.T. investigated possibilities for retarding the
process of aging [7,8]. Spontaneous growth hormone
secretion and parameters of mitochondrial function
are grossly altered in aging individuals. Growth hor-
mone and steroid substitution and melatonin treatment
significantly improve several physiological functions
in the aging organism, and may partly convert char-
acteristics of aging such as histological changes of
the cutis and subcutis, and increase neuronal prolif-
eration in the central nervous system. The impact of
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aging on the function of hypothalamic neurons still
remains unclear.

M.H. reported on promising effects of memantine on
appetite reduction in binge-eating disorder [9] that has
recently been confirmed by Brennan et al. (2008, in
press). Additional studies were shown demonstrating
profiles of free amino acids (AA) in the 30 most fre-
quently purchased German fast and convenience food
products. Quantitative spectra of free amino acids
using ion-exchange chromatography on an automated
amino acid analyser revealed striking resemblance
with almost identical peaks of aspartate, glutamate,
alanine and gamma-amino-butyric acid (GABA) be-
tween pizza, spaghetti and ravioli. When comparing
the free AA spectra with the composition of the protein
bound amino acids of the major natural ingredients,
it became obvious that the free AA spectra did not
reflect the natural protein-bound AA of the 6 dishes.
Free cysteine was comparably rare in all probes, and
the ratio alanine vs. glycine was markedly elevated
in ravioli, spaghetti, and in cheeseburger. Also taste
probes of these dishes when pureed and slightly
coloured, appeared almost indistinguishable. Only
eighteen out of 68 persons were able to distinguish
between all dishes, 22 persons did not even identify
half of the probes. It is concluded that modern food
technology maximizes palatability by novel combi-
nations of all prototypical tastes, thereby converting
well-known traditional dishes into “over-delicious”
and largely indistinguishable creations with a Com-
mon Optimum Taste [10]. In view of the co-activation
of parabrachiale nucleus neurons responding both to
taste stimuli and gastric distension [11], significant
need is evident for further investigating the cross-talk
between taste and gastro-intestinal signalling and its
implication on appetite control.

L.S.L. reported on food processing and false visual
cues to energy density. In humans, vision is the
dominant sense, particularly due to orbital frontal-
ity, and the ability of stereoscopic and colour vision.
Food acquisition is dominated by vision; colour has
significant appeal and signals taste, nutrients, texture
and even toxins. Portion size is anticipated by vision,
based on experience, expectations, variety, form and
packaging, and supported by mirror neurons and
mimicking behaviour. We are visually distractible by
other people, TV, reading, driving, often resulting in
mindless eating. Seeing is part of the cephalic phase
of digestion. Mirror neurons respond to both observed
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and executed action, integrate affect (empathy) and
cognition (“Looking with feeling.””) and result in bi-
directional inferences of social behaviours. Mirroring
consumption behaviours include that people consume
more food when they are with other people in a posi-
tive linear relationship; 35% more with one person,
75% more with 4 people and 96% more with 7 or
more people. People more closely mimic the weight
gain of friends than family or neighbours. An obese
close friend increases one’s risk of obesity by 171%
based on the longitudinal Framingham study [12].
Choice architecture is also influenced by item place-
ment accounting for 25% difference in consumption
of specific foods so that in obesogenic environments
weight-reduction diets require constant vigilance by
the consumers.

W.D. closed the session by philosophical considera-
tions on freedom and determinism. Freedom of actions
requires several conditions: It is mainly the actor from
whom the free action comes, and this action is not the
result of internal compulsions or external forces (con-
ditions of ownership and autonomy met). Alternative
possibilities to free actions exist in the sense that both
the free action can be the outcome of a deliberation
and an alternative action would have taken place, if
our reasons, as a result of our deliberation, had been
different (principle of alternative possibilities met).
And only if our action is caused mostly by our delib-
erations, we can be blamed, criticised, supported or
praised for this action, i.e., we can be held responsible
for the action (principle of responsibility met). Par-
ticularly this last contribution caused significant de-
bate as it highlights the marked discrepancy between
current judicature and modern neurophysiology, an
aspect that is usually not discussed among participants
of scientific meetings.
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SUMMARY

THE ROLE OF TASTE AND APPETITE REGULATION
IN THE UNDERSTANDING OF OVERWEIGHT AND OBESITY.
PROCEEDINGS OF THE 16™ ASCHAUER SOIREE, 26™ APRIL 2008

Hermanussen' M, Tutkuviene? J, Cesnys? G, Lindeberg® S,
Kromeyer-Hauschild* K, Stanley® G, Godina® E, Bogin’ B, Varela-Silva’ M.1.0,
Finlayson® G, Riihli’ F, Woitek’ U, Tresguerres'* JAF, Lieberman'! LS, Detel'> W

'Altenhof, Germany, *Medical Faculty, University of Vilnius, Lithuania, *University of Lund, Department of
Clinical Sciences, Lund, Sweden; *Friedrich Schiller University, Institute of Anthropology and Human Genet-
ics, Jena, Germany, *University of California, Department of Psychology, and Cell Biology/Neuroscience,
Riverside, USA; SInstitute and Museum of Anthropology, Moscow State University, Moscow, Russia, "Lough-
borough University, Human Sciences, Loughborough, UK, University of Leeds, Institute of Psychological
Sciences, Leeds, UK; *Anatomical Institute, University of Ziirich, Switzerland, "’Department of Physiology,
Medical School, Universidad Complutense, Madrid, Spain; "' Women'’s Research Center, University of Central

Florida, Orlando, Florida, USA; *?Goethe-University, Institute of Philosophy, Frankfurt a.M., Germany

Overweight and obesity have developed into major
illnesses in most Western societies and significantly
contribute to the financial burden of modern public
health systems. Almost daily, new therapeutic propos-
als are published in the lay press, and also the scientific
literature has increased dramatically in recent years.
E.g., when searching MEDLINE (1966 - May 2008
(1)), the key word “obesity” meanwhile appears in
more than 108,000 articles. Primary focus however,
is put upon aspects of treatment, neglecting the role
of taste and appetite regulation.

Combining keywords like “obesity + treatment”
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results in over 50.000 citations, “obesity + diet”
in over 23.000, “obesity + energy + expenditure
in over 13.000 citations (even “obesity + gastric
+ bypass” still evoke 2.600 citations), whereas
“obesity + appetite + regulation” result in some
3.000, “obesity + NPY* — neuropeptid Y being
one of the major chemical stimulators of appetite
— evoke some 500 and “obesity + Arc + nucleus®
— the arcuate nucleus being the anatomical centre
of appetite regulation — no more than 370 scientific
publications. The apparent scarcity of literature
about taste and appetite regulation and the amazing
lack of interest in neuronal information processing
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in overweight and obesity, has prompted the authors
to brainstorm new aspects of the world-wide derail-
ment of weight control.

Key words: taste and appetite regulation, overweight
and obesity, neuronal information processing in over-
weight and obesity.
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BECA U O)KMPEHUS: MATEPHUAJIBI XVI EXXET'OJJHOM HAYYHOI KOH®EPEHIIUU
ASCHAUER SOIREE (26 anpessi 2008 roxa)
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B GonbinHCTBE CTpaH 3aria ia JIMITHAN BEC U 0KUPEHUES
IIPEBPATUIIACH B OCHOBHBIE 3a00JICBAHUS, YTO JIOXKHUTCS
TSDKEIIBIM (DHHAHCOBBIM OpEMEHEM Ha COBPEMEHHBIE CH-
CTeMBI 3/[paBooxpaHenwst. [1outy exeHeBHO My OInKy-
FOTCSI HOBBIE TEPAIICBTUYECKUE PEIIICHHS IPOOJIEMbI, YTO
€CTECTBEHHO, BBI3BAJIO POCT KOJIUUECTBA POBOTUMBIX
10 YKa3aHHOM MPOOIeMe U COOTBETCTBEHHO HAYYHBIX
nyonukanmid. OIHaKO, B HUX aKIICHTUPYETCS] BHUMAHUE
Ha aCMEKTax JICUCHHUS, IPH ITOM UTHOPUPYETCS POJIh
BKYyCa U PEryJisiUy anmeTuTa.

OTcyTcTBHE UHTEpECa K Mepeaade HHPOpMauy Ha
HEHPOHHOM YPOBHE MPH JIMIITHEM BECEe U OKUPEHHUH
CTaBHT aBTOPOB Iepel HeOOXOANMOCTBIO UCKATh HO-
BbIC ACTIEKTHI IPUYHH MOBPEKICHHUS KOHTPOJIS BEca.
B crathe mpenctaBieH 0030p Hay4HBIX JOKJIAI0B,
npecTaBIeHHBIX Ha 16-0i Hay4HOU KOH(DEpeHIHH
ASCHAUER SOIREE, kotopas npomia 26 Anpens
2008 rona. B noknanax paccmMarpuBaroTCsl akTyallb-
HbIE, MAJIOHCCIIEJOBAaHHBIE MTPOOJIEMbI OKUPEHUS U
JIMIITHETO Beca.

© GMN

39



MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

XPOHUYECKHUE BUPYCHbBIE UHOEKIINHN
B COYETAHHMU C TYBEPKYJIE3HbBIM ITPOLHECCOM

Kapansaun ML.A.

Pecnybnuxancrkuii npomusomybdepxynesnolil Kiunuweckuii oucnancep Munzopasa Pecnyonuxu Apmenus

3a mocneHIe TOABI BO BCEM MHPE MPOCIEKUBACTCS
3HAYUTENHHBIA POCT YUCIIA OCIIO)KHEHHBIX, COYETaH-
HBIX ¥ MHO’KECTBEHHBIX (POPM 3a00J1€BaHuUs TYOCPKY-
J1e30M. YYaCTUIINCh CITy4Yand aTUIMYHON JTOKATU3a U1
TyOepKyIesa (Koxka, pOTOBHIIA, MBIIIIEYHAs CUCTEMA,
MOUYEIOJIOBast CUCTEMa, KHIIEYHUK, TUM(paTHIECKIe
Y3IIBI).

JlaHHBIE TUTEpPATYPHl CBUIAETENHCTBYIOT O TOM, YTO
codeTaHue pa3HbIX (opM TyOepKyleza ¢ APYyTruMu
3200JIeBaHUAMHU YacTO MPUBOIUT K aTHIUIHOMY
TEYEHHIO OCHOBHOTO 3a00JIeBaHUS M, KaK MPaBHIIO,
OTPHUIATENFHO CKA3hIBAETCS HA HCXOJIE TyOepKyIe3-
Horo npouecca [1,4,5].

OTnmyuTenbHON 4epTol oJ00HBIX GOpM TYOepKy-
JTie3a SIBJISIETCSI €r0 COUCTAHUE C PSJIOM XPOHUIECKUX
BUpYCHBIX MH(eknnii. Hanbonee gacto nmpu 3ToM
BCTpevaeTcsi MHPEKIHs BUpyca MPOCTOro repreca
II Tama (BIII-2), akTHBH3aITHs U TeHEpaTU30BaHHbIC
¢dbopmbl uTomMeranoBupycHoi uHpeknun (LIMB),
nH(peknus Bupyca renarura C (BI'C) u mp.

Ha ceropnsimnuii eHb HE CYLIECTBYET OIpene-
JICHHBIX JaHHBIX HU O JUHAMHUKE TYOEpKYyIEe3HOTO
nporiecca ¢ nadpeknuei BII'-2, Hu 0 pa3BUTHH KITH-
Hr4yeckux nposeieHnii BII-2 nHpekuu Ha doHe
aKTUBHOTO TyOepKyJesa.

B Teuenune 1999-2006 rr. Mpl HaOIIOIAMH P CITY-
JaeB MHOYKECTBEHHOTO TyOepKyJie3a, OCIIOKHEHHBIX
UPPO30OM TIeUeHHU. B HEKOTOPBIX CiTydasx TuarHo3
«IHPPO3 TIEUCHI SIBIIETCS HEPACTIO3HAHHON (hopMOi
Pa3IMYHBIX XPOHUYECKUX BUPYCHBIX T'€IIaTUTOB.

BsanMHoe BimsiHIE TYOEPKYIIE3HOTO IpOoIiecca v Xpo-
HUYECKUX BHPYCHBIX 3a00JIeBaHNI MHOTO00pAa3HO,
HEJOCTATOYHO U3YYEHO M 3aBUCHUT OT COCTOSHUS KaK
MMMYHHOH CHCTEMBI B IIEJIOM, TaK M HecTerupuie-
CKOM 3aILUThI B YACTHOCTH.

Ienb0 JAHHOTO MCCIIEOBAHUS SIBUJIOCH U3YyUCHHE
POJTH XPOHUYECKUX BUPYCHBIX HH(EKIINi B pa3BUTUH
ATUIMYHBIX U OCTIOKHEHHBIX (hopM TyOepKyIesa.
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Matepuan u MmeToabl. B ocHOBY paOOThI MOJIOKEH
OmBIT JTeyeHus 382-X OONbHBIX TYOESPKYIE30M H XPO-
HUYECKUMH BUPYCHBIMU UH(DEKLIUIMHU.

Hamu Bpigenens! 3 rpynnel 6onpHbIX: | rpynmy
0onbHBIX cocTaBuiI 293 OONIBHBIX B Bo3pacTte oT 16
10 68 71eT, y KOTOphIX 3a00JeBaHue TyOepKyIe30M
couerasiock ¢ BIII™-2; I1 - 39 GonbHbIX TyOepKyne3om
B couetanuu ¢ LIMB B Bozpacte ot 18 no 59 net; 111
rpyniy (n=48) cocraBuwin OonbHBIE TyOEpKyIIe30M
B couetannu ¢ BI'C B Bo3pacte ot 19 no 66 ner.
KoHnTposeM ciykuim npakTHYECKH 37J0POBHIE JINIA
0e3 TyOepKyJIe3HOH MaToJIOTHH B BO3pacTe OT 26 110
55 ner. KoHnTponem 11 rpymmnsl O0JIBHBIX ¢ HH(EK-
uueil Bupycom renatuta C mociyXuiu OOJbHBIC
C IMarHo30M LHPPO3 MedeHu 0e3 TyOepKysae3HoH
MaTOJIOTHH.

Haymmuaue BupycHOM MHMEKIMN TOTBEPKIAIOCH BbI-
sIBIICHUEM COOTBeTCTBYIoLMX anTuten IgM u IgG mms
BI'C. B kauectBe anTurena st BI'C Obin vcnonb30-
BaHbl oOact reromMa NS /NS, [10], a Taroke nomon-
HUTEbHbIE KOPOBbU aHTUTeHbI c22 1 ¢33 [9].

Hnst ycranoBnenus nuarsosa IIMB Owvuim wuc-
nonb3oBanbl IgM u IgG. Hanuune y 60abpHBIX
oaHoBpeMeHHO I1gM n IgG pacueHmBamoch Kak
000cTpeHNe XPOHHMYECKOW MH(PEKIUH IMUTOMETa-
nosupycom. O6octpennem nadekiuu [IMB cun-
TaAJIOCh U 3-KpaTHOE MPEBBILICHUE KOHTPOJIbHOIO
ypoBHs IgG. [lonTrBepxkaeHue noayyain METOA0M
nonuMepasHoit nennoi peakuuu (I1LIP) B menTpe
MEIULMHCKON reHeTuku PA.

Jna nuarnoctuku BII-2 ucnons3oBanuck IgM u
IgG. B HekoTophIX ciaydasx nmpumensuiach [P,
MIpOBOAMMAs B LIEHTPE MEIULUHCKON TeHeTHKH Pe-
CIyOJTMKH ApMEHHUSL.

JlocTOBEpHOCTD pa3nuuus MEXIY CPEIHUMU 3HaUe-
HUSIMH ONPEAEIISIIN 110 CTATUCTUYECKOMY KPUTEPHIO
t-Cteronenra. Ilpu HemapameTpudeckoMm pacrpe-
JIeJIEHUH H3y4YaeMbIX MPU3HAKOB HCIOJIb30BAJICS
u-kputepuil Buinkokcona-MaHH-YUTHH.
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Pe3yabrathl M uX obcyxaenue. [IpoBeacHHbIC
Hamu B niepuoa ¢ 1 mapra 1999 mo 31 mexabpst
2006 r. oOclienoBaHMs BBIIBUIIHM, YTO aHTHUTEJA
Kk Bupycy rematuta C mpucytctByoT y 38,2%
OOJIBHBIX TYOCPKYJIIC30M PA3IMUHBIX JTOKATU3AIIHH.
TakuMm 00pa3om, 3HAUNTENbHAS YACTh MMAIIMCHTOB
TyOepKyJIe3HOTO CTalnoHapa WHQUIIUPOBAHBI
Bupycom renatuta C. Hanmnuue renatura C yarie
BCETO HAOJI0aTI0Ch Y OOIBHBIX XPOHUYECKUM Te-
YeHHeM TyOepKyJlie3a, B YaCTHOCTH, BHEJIETOYHBIMH
hopmamu TyOepkyIesa.

AHanu3 MoJI0BOTO COCTaBa 0ONBHBIX TenaTuToM C
MoKa3ajl, 4TO MYKYMHBI 00JIeI0T JaHHOH (hopmoit
rermaTuTa mpuMepHo B 2,3-2,7 pa3 daiie KeHIHUH.
Bupyc rematuta C nHabnronaercs NMpuMeEpHO y
36,4% Bcex OOJNBHBIX TYOEPKYJIE30M B COUETAHHH C
LAPPO30M TIEUCHH. Y CTAHOBIIEHA KOPPEISAIIUOHHAS
3aBUCUMOCTBH MEXKJY CIy4dasiMd HHQHUITUPOBAHHUS
renatutoM C 1 Bo3pacToMm 0oibHBIX. CodeTaHHbIE
nmokazarenu - renatut C u TybepKyse3 B BO3pacT-
HOU rpymme no 25 net coctaBua 5,9%, B rpymre
26-50 et — 49%. B rpynme 50-u JIeT U BBIIIE TIO-
KaszaTeyb cHrKayucs 1o 18,7%.

B xonTtpossHoii momysnsaimu IgM k LIMB (nokazarens
NePBUYHON HH(EKIMN) BBISBICH LB Y 5,8%. Cpe-
T TYOEpKYJIe3HBIX OOJBHBIX MOBBIIICHHBIH THTpP [gM
k LIMB Ha0monancs y 68,5% obcienoBannbix. [Toso-
BOH COCTaB MOAOOHBIX OOJBHBIX BEISIBUI HEKOTOPOE
npeobiialaHne )KEHIIIH OHH - COCTABIISUTH IIPUMEPHO
58%. Coueranue nosbltieHns ypoBHs IgM u IgG k
[IMB, pacuieHuBaeMoe KaKk akTUBU3aIUs MH(EKIINH,
NP pa3IYHBIX (hopMax TyOepKye3a BCTpedaeTcs B
5-10 pa3 yarie, 4eM B KOHTPOJIbHOM rpymme. OCHOB-
Has 4acTh ciiyyaeB aktuBu3auuu [LIMB npuxoaurcs
Ha OOJIBHBIX B Bo3pacte 10 30-u JieT.

Tonbko y 11% oOcnenoBaHHBIX OOJBHBIX C MOBbI-
HIeHHbIM cozepkanueM I1gG k BIII'-2 nabmtoganacek
octpasi popMa KIMHUYECKOTO MPOSBICHUS Teprie-
THYECKON MHpEKIUu. Y OOJBIIMHCTBA YIAJIOCh
coOpaTh JIMIIb JaHHbIE aHaMHe3a 00 000CTpeHUsIX
XPOHUYECKOro 3a00JieBaHusl, a HeOOMbIIasl 4acTh
(oxoso 20%) He cumrtana cebsi OGonbHBIMU. HTE-
peceH (akT mpakTHYeCKH WACHTHYHBIX TUTPOB IgG
NPY HATHYUH KIMHUYECKUX MPOSBICHUN HHPEKIHN
BIII™-2 (1,71+0,4 Ex/mit) v py OTCYTCTBUY BUANMBIX
cumnromoB (1,81+0,3 En/mi).

Tabnuya 1. JJunamuxa usmenenutl konuvecmea awmumen k BIIT-2 (Eo/mn)
6 PA3IUYHBIX BO3PACMHBIX SPYANAX Y DONbHBIX MYOEPKYIe30M

I'pynnsi Ho 30 ner 30-60 ser Boaee 60-u My:K4HHBI KeHmuubl Cymmapub1ii
Jer YPOBeHb

BonbHbIe 1,7+0,3* 1,7+0,2%* 1,95+0,2%* 1,88+0,3* 1,35+0,1%* 1,8+0,3*

KonTpois 0,8+0,1 0,7+0,1 0,8+0,1 0,840, 1 0,7+0,2 0,78+0,1

npumedanue. * docmoeepno no Cpa6HEeHUI0 C KOHmpoJjiem

Kax BumHO U3 TaOIUITEI, Y MYXYHH ¢ TyOepKyIe30M
gactota TUTpoB aHTUTEN (AT) x BIII'-2 unbekmm
MMEET TEHJICHITUIO K 00JIee BBICOKUM 3HAYCHHSIM, UeM
y xeHmuH (t=1,56, p<0,2).

CreyeT OTMETHTh, UTO CIy4au reprnecBUPYCHON
nHPEKIUU cpenu OOJBHBIX TyOEpKyJie30M Ha-
MHOTO BEITIIe, 9eM B KoHTpose (TUtp AT BeImIe
0,9 En/mn mabmronaercsa y 92% GonpHBIX TyOep-
KyJI€30M pa3NudHbIX GOpM H TOIBKO y 39% nuig
B KOHTpOJE).

[Ipu mccmemoBaHun pa3IUUHBIX (GOpM TyOepKyIe-
3a HaOJI0aeTCsl HeCKOJIIBKO 00Jiee BHICOKUHA THUTP
AT npu naHbGUIBTpAaTHBHON Qopme TyOepKyiesa
(1,91+0,3 En/mi), gem mipu pudpo3HO-KaBEPHO3IHOM
(1,65+0,2 En/mm) t=0,72.

© GMN

Uto Kacaercs CpOKOB TyOepKyJIe3HOTO Tpoliecca,
TO HaMU 3a(h)MKCHPOBaHA TEHICHIVS K YBEIHIECHUIO
tuTpoB AT k BII['-2 y OOJNBHBIX CO CBEXUMH CIIy-
JasMu TyOepKyJes3a (3abomeBaeMocTs MeHee 1 roga
tatp — 2,01+04 Ex/mut, ipu TedeHnn TyOepKyIe3a
or 1 1ol0 nmer — 1,65+0,3 Ex/mi, 6onee 10 ner —
1,73+0,2 En/mm).

CrnenyeT OTMETHUTh, UTO TIPHU COUETAHUHU TYOCpKYy-
Je3a pasIMYHBIX JIOKATH3AIUH ¢ XPOHHIECKUMHU
BUPYCHBIMH 3a00JIEBAaHUAMHU U, B YaCTHOCTH, C
rematutroM C, cTaBUTCS AWarHo3 TyOepkyJesa,
OCJOXHEHHOTO IUPPO30OM medyeHHu. Jlmaraos
«IIUpPO3 TIEYCHN» B ITUX CIydasX SBISETCA He-
pacmo3HaHHOW (HOPMON XPOHUUECKHX BUPYCHBIX
renatuToB [3]. [IpuumHO# MOXOOHBIX OMIHOOK
SBISETCA PACIPOCTPAHEHHOCTh Cpeln OOITBHBIX
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TyOepKyJIe30M JaHHOTO 3a00JIeBaHUS, BEI3BAHHOTO
KaK TSDKEJIBIMH COLMAIBHBIMU YCIOBUSMHU, TaK U
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Huaecpamma. Yacmoma ecmpeyaemocmu anmumen K XpOHUUECKUM GUPYCHBIM 3A001e8aHUIM

NmvmyHOnebUIIUT NIpu TyOEpKyYJIE3HOM MpoIiiecce
HE TOJBKO MPUBOJUT K YBEIWYCHHUIO OMACHOCTH
3a00JIeBaHHI OMIOPTYHUCTHUCCKIUMH UHQEKIINS-
MU, HO ¥ yBEJIMYUBAET YHUCIIO CIIy4aeB Mepexoja
WHQWIBTPATUBHOTO TyOEpKyJie3a B XpOHHYECKHUN
($ubpo3HO-KaBEepHO3HEIN TyOepkyne3 [7]. Kak u3z-
BecTHO, nHpekiwst BIT mpu jyintenbHOM epcUCTeHI MU
CIocoOHa BBI3bIBATh IMMYHOIC(HITUTHBIC COCTOSTHYS [ 8].
BeposTHO, 3TUM MOXHO OOBSICHUTH JOCTOBEPHOE
noBbIlIeHNe akTuBaruu nHpekuu BI1T-2 umenHo y
00JIbHBIX (PUOPO3HO-KABEPHO3HBIM TyOEpKYJIE30M U
y OOJIEHBIX BHEJIETOUHBIM TYOEPKYJIE30M, Y KOTOPBIX
npeobNalafoT AaTUITMYHBIC U MHOKECTBEHHBIE (JOPMBI
TyOepKyJie3a.

NmMMmyHOIEDUIIMTHBIE COCTOSIHUSI CIIOCOOHBI BBI-
3piBaTh U LIMB, npuuem B nutepaType yKa3bIBaeTcs
Ha BEPOSITHBIC MOPAYKEHUS STUM BUPYCOM M JTUMPO-
[UTAPHOTO U MaKpO(arajabHOTO 3BEHhCB UMMYHHOT'O
oTBeTa [2], ype3BBIYAHO BAKHBIX JUISI TEUCHUS U
ucxoja TyOepKyJie3Horo mpoiecca. bonee Toro, B
pabote CmenstHckoii M.B. ¢ coaBT. [6] yka3biBaeTcs,
YTO aKTUBAIHMSI MUKOOAKTepUil TyOepKyie3a y uHpu-
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nuposanHblx [IMB i conpsikeHa ¢ COCTOSHHEM
BBIPAKEHHON UIMMYHOJEIIPECCUN.

Taxkum o0pa3zoM, MPOBEIECHHOE UCCIIEAOBAHUE TIO-
3BOJIUJIO BBISIBUTD, YTO HH(UIIMPOBAHHOCTH XPOHUYE-
CKMMH BHPYCHBIMH 3200JICBaHUSIMU TIPH Ty OepKyIIie3e
BEChbMa 3HAYUTEIbHA M B HECKOJIBKO pa3 MpeBbIIIacT
AHaJIOTUYHBIC TIOKA3aTEeNN CPE/IN 30POBBIX JINIL. BhI-
COKHH ypOBEeHb HHPHUIIUPOBAHHOCTH XPOHHUECKIMHU
BUPYCHBIMH 3200JICBAHUSIMH W/UITH BBICOKAS 4aCTOTa
UX aKTHBH3aLUH Yy OOJBHBIX TYOCPKYJIE30M pa3iiny-
HBIX ()OPM CBUJICTEILCTBYET O HATMYMH B3aUMOCBSI3U
MEXKIY HUMH.
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SUMMARY

CHRONIC VIRUS INFECTIONS IN COMBINA-
TION WITH TUBERCULAR PROCESS

Karalyan M.
National TB dispensary Ministry of Health, Armenia

The objective of this study was to investigate the role of
chronic viral infections in development of the atypical
and complicated forms of tuberculosis. Were investi-
gated human herpes virus-2 (HHV-2), cytomegalovirus
(CMV) and hepatitis C virus (HCV). Chronic viral infec-
tions have been identified as a risk factor for developing
and complicated tuberculosis. Research has been shown,
that infection of chronic virus diseases in patients with
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tuberculosis is rather significant and in several times
exceeds similar parameters in healthy persons (CMV:
5,8% in healthy persons and 68,5% in patients with
tuberculosis; HHV-2: 39% in healthy persons, 92%in
patients with tuberculosis; HCV: in 36,4% patients with
tuberculosis complicated with cirrhosis). The high level
of chronic virus diseases and/or high frequency of their
activization at patients with tuberculosis of various forms
testify to interrelation between them. Increased level
of chronic viral infections in patients with tuberculosis
explained by the social factors and tuberculosis-induced
immunodeficiency.

Key words: tuberculosis, viral infections.
PE3IOME

XPOHUYECKHUE BUPYCHBIE NTHO®EKIIUN
B COYETAHUU C TYBEPKYJIE3HBIM ITPO-
HOECCOM

Kapaasun M.A.

Pecnybauxancruii npomueomybepKynesHulil KiuHuye-
ckuil oucnauncep Munszopasa Pecnybnuxu Apmenust

Llenp0 JaHHOTO MCCIIENOBAHUS SIBUJIOCH M3yUCHHE
POIM XPOHMUYECKHUX BUPYCHBIX HH(EKINH B pa3BUTHH
ATUIIUYHBIX M OCJIOKHEHHBIX (popMm TyOepkyliesa.
Nzyuanucs Bupyc npocroro repreca (BIII) 11 tuma,
nutomeranosupyc (LIMB), Bupyc renarura C (BI'C).
[Tony4eHHbIE JaHHBIE CBHICTEIBCTBYIOT O TOM, UYTO
XPOHUYECKUE BUPYCHbIC MH(EKIINH, M0 BCEH BEpO-
ATHOCTBIO, SIBJISIOTCS PUCK (AKTOPOM Pa3BUTHS H
(dbopMHpOBaHHS OCIOXHEHHBIX (hopM TyOepKyIesa.
[TokazaHo, 4TO MHPHUIMPOBAHHOCTH XPOHUYECCKIMHU
BUPYCHBIMH 3a00JICBAaHUSMH TIPHU TYOEpKyJie3e B He-
CKOJIBKO a3 MPEBBIIIACT aHAJOTWYHBIC TIOKA3aTEeN
cpemu 3mopoBbix s (LIMB: 5,8% y 300poBBIX JIHIT
u 68,5% y OonbHBIX TyOepkyie3om; BIIT-2: 39% y
37I0pOBBIX JiHIl, 92% y O0NbHBIX TyOepKye3om; BI'C: y
36,4% y O0BHBIX TyOSPKYIIC30M C IIUPPO30M IICUCHH ).
Bricokuit ypoBeHb HHOHIMPOBAHHOCTH XPOHUUECKUMU
BUPYCHBIMH 3a00JIEBAHMSMH W/WIIM BBICOKAsl 4acTOTa
WX aKTHBU3AIMH Y OOJILHBIX TYOEPKYIE30M pa3iIMIHbIX
(opM CBUIIETEIBCTBYET O HAJIMYMH B3AHMOCBSI3U MEKITY
HUMH. [TOBBIIIIEHHBIH YPOBEHB XPOHMYECKUX BUPYCHBIX
UHQEKIUH y OONBHBIX TyOepKylie30M O0BsICHSETCS
COIMATILHBIMH TIPHYMHAMH ¥ BBI3BIBAEMBIM TyOEpKY-
JIE3HBIM TIPOIIECCOM UMMYHOAC(PHITUTOM.
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BJIUAHUE KOMIIVIEKCA BUTAMUHOB INOJIN’KEH HA MYTAI'EHHOE
U IIUTOTOKCUYECKOE JEMCTBHUE XJIOPOKHCH MEJIH B SKCIIEPUMEHTE

IMupuxenanu A.I'., ITupuxenanu H.A., 'axokunze P.A., buunkamsuiau H.B., Kananaus E.A.

Tounuccxuii eocyoapcmeennwlil ynugepcumem um. Me. Jocasaxuwunis,
Tounuccxuti 2o0cyoapcmeenHvlli MeOUYUHCKUL YHUBepCUmem

B HacTosiiee Bpems rmpodiiemMa XuMUIecKon oe3omnac-
HOCTH TIpHOOpeNia BCEMUPHOE 3HAUCHUE JUIsI CyIe0
YEJIOBEUYECTBA, ONEPEAUB B 3TOM OTHOILLICHUU TaKOMH,
0€3yCJI0BHO, PUOPUTETHBIN (PaKTOpP, KAK pajuaIi-
OHHBII. MHOTOO0Opa3re XUMUYECKHUX BEIIECTB, 00-
palarnmxcs B cpefic 0OUTaHus, HEOJHOPOIHOCTh
WX XUMUYECKOU CTPYKTYPBI B (PU3UKO-XUMHUECKUX
CBOMCTB, TPYJHOCTH YIIPaBJICHUS PUCKOM XHUMHUYE-
CKHUX BO3JICHCTBUIN NPEBPATUIN XUMUUECKUE COCTHU-
HEHUS B PCAJbHYIO YIpO3y BBDKMBAHUS YEIOBEKA
U KUBOH mpupoabl. XUMUUYECKUM BEILICCTBAM C UX
CTPYKTYPHBIM Pa3HOOOpa3HUeEM MPUCYIIIN BCEBO3MOXK-
HbIe (DOPMBI BO3/ICHCTBHS HA KUBBIC OPTaHU3MBI, OT
BO3HMKHOBEHUS TSDKEIBIX COMAaTHUECKHX 3a00IeBa-
HUH 1 HecnieU(PUUISCKUX H3MCHEHUH PEaKTHBHOCTH
10 BIMSHUS HA HACJICICTBEHHBIC CBOMCTBA U CUCTEMY
BOCIIPOU3BOCTBA [4].

B cBsI3u ¢ mIUpOKUM NPUMEHEHUEM B CEIbCKOM
XO035IUCTBE U MEAUIIMHCKOM 1€3UHCEKLIUU, ICCTUIH-
IIbI SIBJISIFOTCSL TTIOBCEMECTHO PaCIpOCTPAHCHHBIMU
3arpsA3HUTEISIMU OKpykaromield cpensl. Kontakt
YeJIOBeKa C TeHOTOKCUKAHTAMU MOXKET MPUBECTU K
HAaKOIUJICHUIO MYyTalluii, MOBBIIICHUIO YaCTOTHI 3J10-
KaueCTBEHHBIX 3a00JICBAaHUN U MMOPOKOB Pa3BUTHS
B MOMyNANUsAX yenoBeka. [loaTomy yke Ha sTame
pelieHus Bompoca 00 UCTOIb30BaHUHU MECTUITN/IA,
B paMKaX TOKCHUKOJOTHYECKUX HCCICIOBaHUM Mpo-
BOJSIT €r0 MPOBEPKY Ha T€HOTOKCUYHOCTH B KpaT-
kocpounbix (J{HK-noBpexmnaroriee nelicTBue, mMy-
TaIlUH) U JIOJITOCPOYHBIX TECTaxX (KaHIIEPOTCHHOCTb,
TeparoreHHocTh) [S]. [loaToMy FKCTIepHUMEHTATEHBIC
WCCJICJIOBAHUS BO3MOKHBIX OTHAJICHHBIX 3((HEKTOB
SIBJISIFOTCS. HEOOXOUMBIMH Hapsly ¢ U3YyUYCHUEM
001IeTOKCYeCKIX CBOMCTB [6]. Ha ceromnsmauit
JICHb YCTAHOBJICHA ITUTOTEHETUYECKAs] aKTUBHOCTh
MHOTHUX TiecTuiuioB [3,4,8].

Hcxons u3 BBIIICU3JIOKCHHOTI' O, MPCACTABIACTCSA
H€O6XO,I[I/IMBIM NpOBCACHUC pAda MCpOHpI/IHTI/Ifl,
HaIpaBJICHHBIX MPOTUB HCTATUBHBIX BOS,I[efICTBHfI
MOBPCIKAAOIINUX areHTOB, C LCJIbIKO 3alIUThl I'CHEC-
TUYCCKOI'O amrapara. CpCI[I/I HHUX OCOOEHHO Ba)KHO
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BBIACICHUC U HCIIOJIB30BAHUC 3(1)(1)CKTI/IBHBIX aHTH-
MYTAarcHoB, KOTOPbIC MAKCUMAJIbHO YMCHBLIIAKOT
TNOBPCIKACHUC I'CHCTUYCCKOI'O amrapara.

MHorue BUTAMUHBI XapaKTePU3YIOTCS aHTUMYTareH-
HbIM aeiicteueM [1,10,11], ogaaxo, B tuTepaType HET
JTAHHBIX 00 aHTHMMYTareHHOM CBOWCTBE KOMOWHU-
POBAaHHOTO MOJIMBUTAMUHHOIO MperapaTa MOJuKeH
(«World Mediciney, Erumer).

Ilenpro Hamero ucciaenoBaHus SIBUIOCH U3yUeHUE
XPOMOCOMHBIX aHOMaJINii, TATOJIOrMYECKIX MUTO30B
1 HapyILICHUs] UHTEP(a3HbIX SAEP IPH BO3ACHCTBUH
MECTUINIA XJIOPOKUCH MEIM Ha KIJIETKH J1abopaTop-
HBIX MBIILIEH 1 ONpe IesIeHNEe CTENEHH 3alIUTHON PO
KOMIUIEKCA BUTAMUHOB TMOJIMKEH.

Martepuaa u Metoabl. PaboTa BEINIOJNIHEHA Ha
B3POCIBIX HEIMHEHHBIX Oeyblx Mblmax. M3 me-
CTULHIOB OblJa HMcclieloBaHa XJIOPOKHUCH MEIH,
KOTOPYIO BBOJWJIM MBILIaM HepopaibHo (mo3a 1/2,
1/5 m 1/10 JIJI, ). B xauecTBe aHTUMYTareHOB ObLI
MCIIOJIb30BaH KOMIUIEKC BUTAMUHOB MOJIMKEH (1032
TepaneBTHueckas). MccnenoBanus mpoBOAMINCE
Ha 23-X pa3HONOJBIX HEJIMHEIHBIX MBIIIAX BECOM
20-25 rp. XpOMOCOMHEBIE TIpenapaTsl U3 KOCTHOTO
MO3ra »KMBOTHBIX TOTOBUIIHNCH 10 MeToty Popaa u
Bosrama [9]. M3y4enue HapyIeHHBIX HHTEPha3HBIX
siiep MPOBOJMIIOCH IO MO (DUIIMPOBAHHOMY METO.LY
IMupuxenanu A. [7].

Lurorenernyeckuii aHaiau3 XpOMOCOMHBIX ITpenapa-
TOB IIPOBOJWIICS O] CBETOBBIM MUKPOCKOIIOM M]SH3
npu yBenunuenun 10x20 (JIOMO, Poccus).

Bce nmudposeie manHble 00pabOTaHBl METOJIOM
BapUAllMOHHOM cTaTUCTUKH Durniepa, t-KpUTEPHit
omnpeaensum no tabmure CThrO/ICHTA.

Pe3yabTaThl 1 ux odcy:xkaenne. CoriacHo pe3ylibTa-
TaM TMPOBEJICHHBIX SKCIIEPUMEHTOB YCTaHOBJICHO, UTO
TOJT BO3JICHCTBUEM XJIOpOKUCH MeTH (103a 1/2 ot HI[SO)
B KJICTKAaX KOCTHOTO MO3Ta MBIIIEH Pe3KO BO3PacTaeT



GEORGIAN MEDICAL NEWS
No 6 (159) 2008

YHCIIO CTPYKTYPHBIX HAPYIICHUH XpoMocoM - 7,89% (B
koHTpose 1,8%), a Takke KOJIUIECTBO TEHOMHBIX MY-

Tarwu - 3,85% U MaTOIOrHIeCKuX MUTO30B - 27,4% (B
KOHTpoJie cootBeTcTBeHHO 0,2% 1 3,17%) (Tabnuia).

Tabnuya. Iokazamenu yumoeenemuyeckux HapyuleHull, UHOYYUPOSAHHbIX XJIOPOKUCHIO MeOU
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XJI0pOKHUCH MeAH
(235 mr/xr 1/2 4 365 7.843.15 3,85+0.,89 27,4423 4240.5 <0,001
JI,)
XII0pOKUCh METU
(94 mr/xr 175 390 6,5+1,5 2,75+0,96 18,5242,13 3,8+0,6 <0,001
J,,)
XJI0pOKHUCH MeAH
(47 mr/xr 5 473 4,9+0,9 1,13+0,4 11,3+2,04 2,2140,07 0,01
1/10 JIJT)
XJ1I0pOKHUCH MeAH
(94 wmr/kr 1/5 5 450 2,5+0,07 1,1+0,06 7,5+£3.0 1,1+£0,6 <0,001
J)
KonTpons 5 500 1,8+0,5 0,240,02 3,17+0,7 1,1+£0,3

Cremyer OTMETUTD, YTO B CTPYKTYPHBIX HapyIIEHUSIX
XPOMOCOM B TPH pa3a yallie HaOJIFoIaeTCsl JIN3UC XPOMO-
COM, YeM EMHUYHBIC U MHOKECTBEHHBIE (DParMEHTBL;
W3 MaTOJIOTHYECKHX MHTO30B 0COOEHHO 4acTo HaOIIIo-
nannch K-MuTo3bL, osbie Metadassl 1 CIUIanue Xpo-
MocoM. Pe3Kko BO3pacTano KOJIMYECTBO TPUILIOMIHBIX
KJIETOK I10 CPABHEHMIO C TETPAILIOUAHBIMH.

AHau3 MONYYeHHBIX HAMH JIaHHBIX MTOKa3ajl, 4To
XJIOPOKHCH MEJIM BBI3bIBACT HAapyLICHUE WHTEpda3-
HBIX sfep (Tabnuia); MIOTHOKOHIEHCUPOBAaHHBIH
XPOMaTHH pacrojiaraercs 1mno nepudepuu KIETKH B
Buze Koubla. [loy BIMsSHUEM yKa3aHHOTO TIECTHIINAA
(moza 1/2 JIJI, ) uactoTa HapyuieHui HHTEPHAZHBIX
simep pocrurana 4,2 (8 koutpose 1,1%).

ITpu n3ydyeHnn BO3AECHCTBUS XJIOPOKHCH MEU HAMU
BBIABJIEH J103a-3QdekT. [Tonmkenne noswr (1/5 JIIL )
BBI3BIBAET YMEHBIIIEHNE YUCIIA [IUTOIC€HETHYECKUX
HapylleHui. B Takux ciaydasix KOJIMYeCTBO CTPYK-
TYPHBIX HapyIIEHUH XpOMOCOM JA0CTHUTraeT 6,5%, re-
HOMHBIX MyTaIui - 2,7%, maToIoriaecKux MUTO30B
- 18,5%, napymienue unrepdasusix sep - 3,8%.
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Yucnio BBIIEYKa3aHHBIX HAPYIICHUH emie Oonee
YMEHBIIIAETCS TIPU BO3CHCTBHU MECTHUITHIA B KOH-
uentpauu 1/10 ot JIJI, (Tabnuua).

N3BeCTHO, 4TO T€HETUYECKHUI anmnapar KIJIETKH,
KOTOPBIM MOJBEpraeTcsl TSKEIbIM HapyUICHUSM
(bparmenranus, nusuc xpomocom, K-meradasa,
nojas Metadasa, nojas uaTepdasza) B JalbHeHIIEM
snumuHupyercs [1,7], T. e. UMeeT MeCTO IUTOTOK-
CHYECKOE JICHCTBHUE, YTO SBISETCS MIOKA3aTeNeM Kak
MYTareHHOT0, TaK ¥ 00IIETOKCHYECKOTO JICHCTBHSL.

MHorouncieHHbIe InTepaTypHble UCTOUHUKH [2-4,8]
Y TIPOBE/IEHHBIE HAMH UCCIIEeIOBaHMS ITOKa3alH, YTO
LEJBIA psifi XUMUYECKUX COECIMHEHUU BBI3BIBAIOT
MOBpEX/IeHNE TeHeTHUecKoro anmnapara. Mcxoas us
JAHHOTO (haKTa, 0COOBII HHTEpEC MPEACTABIISCT BbI-
SIBJICHWE M MCIOJb30BaHUE BEIIECTB, 00JaIA0IINX
AHTUMYTareHHbIMU CBOMCTBAMHU M YMEHBIIAIOMINX
BpeHOE JIeIICTBHE MyTareHHbIX areHTOB.

B Hamumx skcriepuMeHTax ObLI UCIOJIb30BaH KOM-
OMHHUPOBAHHBIM MOJUBUTAMUHHBINA MpemapaT Imo-
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JIUXKEH, coAepKanuii 39 KOMIOHEHTOB C MHUKPO- U
MAakKpo3JICMCHTaMH, aMUHOKHCJIOTaMU, PACTUTCIIb-
HBIMU KOMIIOHCHTaAMu U 6I/IOI‘CHHI)IM adalITOr€HOM.
B cepusix onpITOB 6esbIM MBIIIaM, TPEIBAPUTEIBHHO,
B TE€YEHHE 5-U JAHEH BBOJWIM IpEnapar MOJIMKEH,
a Ha 6-0H JicHb, MapajlIeIbHO, JaBAIH XJIOPOKUCH
Meau. AHanu3 MoKasal, YTO MPU U30JUPOBAHHOM
BO3/IEHCTBUM XJIOpOoKKCH Meu (o3a 1/5 JIJ1 ), uuc-
JI0 XpPOMOCOMHBIX a00epanuii U TeHOMHBIX MyTaIli
cocTaBuiio 9,2%, maToIoruIecKux MUTO30B - 18,5%,
HapyuieHud nHTepdasHeIx sep - 3,8%; Ha ¢oHe
MIPUMEHEHUS MperapaTa MOJMKEH 3TOT T0Ka3aTelb
yMmeHsbIancs 1o 3,6%; 7,5%; 1,1% cooTBETCTBEHHO.
AHaIIOFI/I‘IHI)IC JAaHHBIC MMOJTYYCHBI JPYTrUMHU aBTOpa-
mu [1,2,8,10,11], u3ydaronuMu aHTUMYTarcHHBIC
ﬂeﬁCTBHﬂ Pa3JINYHbIX JICKAPCTBCHHBIX IMPCIapaTos,
BUTaMHWHOB, aMUHOKUCJIOT U T.A.

B cdepe ncnonbp3zoBaHusi aHTUMYTareHOB BaKHBIM
SIBJISIETCS 3allliTa TeHEeTUYECKOTo armapaTa 4eyo-
BEKa, TaK Kak, B CiIy cnenuuku cBoel mpodec-
CHOHAJIBHOM €ATEIbHOCTH, EMY YacTO MPUXOIUTCS
COTPUKACAThCs C PaKTOpaMH BBICOKOTO PHCKa - He-
MOCPEJICTBEHHBIN KOHTAKT C MyTareHaMu B CEJIbCKOM
XO3AHCTBE M MPOU3BOJACTBE, YTO JUKTYET HEOOXO-
JMMOCTh Pa3pabOTKH COOTBETCTBYIOIIMX JICUeOHO-
MPOPHUIAKTHYECKUX MEPOTIPUSITHH.

Pe3ynpTaThl NpoBEAEHHOTO HAMH HMCCIIEJOBAHUSA
MO3BOJISIIOT PEKOMEHI0BAaTh Ha3HAUEHUE Iperapara
MOJIMKEH C LIEJIbIO 3allIMThl TEHETUYECKOTO armapara
B CJIy4asix MyTareHHI0 U IUTOTOKCUYECKOTO BO3/EH-
CTBUS TIECTUIIMIOB.
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SUMMARY

THE INFLUENCE OF POLYVITAMIN COM-
PLEX POLIJEN ON MUTAGENIC AND CYTO-
TOXIC EFFECT OF COPPER OXYCHLORIDE
IN WHITE MICE

Pirtskhelani A., Pirtskhelani N., Gakhokidze R.,
Bichikashvili N., Kalandia E.

Djavakhishvili Tbilisi State University,; Tbilisi State
Medical University

The present study investigates antimutagenic and
anticytotoxic effect of polyvitamin complex Polijen
in laboratory mice. Mutation in mice was induced
by pesticide - copper oxychloride 3Cu(OH), CuCl,,
which is characterizes by the mutagenic and cytotoxic
effect. Introduction of copper oxychloride (dosage
1/2,1/5, 1/10 LD, ) per oral to animals induces strong
increase (P<0,001) of frequency of chromosomal
aberrations (multiple fragments, lyses), genomic
mutations (triploidy, tetraploidy), pathological mitosis
(hollow metaphase, K-mitosis, adhesion of chromo-
somes) and destruction of interphase nucleuses (hol-
low nucleus). Experiments showed that administration
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of polyvitamin complex Polijen decreased 2, 5 times
mutagenic and cytotoxic effect of pesticide-copper
oxychloride.

Key words: copper oxychloride pesticide, polyvita-
min complex Polijen, antimutagenic and anticytotoxic
effect.

PE3IOME

BJIMAHUE KOMBUHUPOBAHHOI'O IOJIMBUTAMMWHHOI'O IIPEITAPATA IHOJINKEH
HA MYTATEHHOE Y IIUTOTOKCUYECKOE JTENCTBUE XJIOPOKUCH MEJTA
VY JABOPATOPHBIX MBIIIENR

HMupuxenanu A.T'., Ilupuxenanu H.A., 'axoxkunze P.A., buunkamsuiau H.B., Kananausa E.A.

Tounucckuii cocyoapcmeennvlil ynugepcumem um. M. /[casaxuweunis,
Tounucckuii 2ocyoapcmeeHuvill MeOUYUHCKUL YHUgepcumem

Ha naGopaTopHbIX MbIIIax H3y4e€HO aHTUMYTareHHOE
W aHTUIUTOTOKCHYECKOE IeHCTBIE KOMOMHUPOBAHHO-
0 OJIMBUTAMUHHOTO npernapaTta nojrked (Polijen).
MyTanuio BbI3bIBAIN NECTUIHIOM XJIOPOKHCH MEH
3Cu(OH), CuCl,. 3BecTHO, YTO XJIOPOKHMCH MEIU
XapaKkTepu3yeTcss MyTarecHHbIM ¥ IUTOTOKCHYECKUM
nercreueM. [lepopanbHoe BBeJeHUE >KHUBOTHBIM
xyopokucu me (o3a 1/2, 1/5, 1/10 JI1, ) BoI3bIBAET
nocrosepHoe (p<0,001) nmoBbIIIIEHUE YACTOTHI CTPYK-

TYpHBIX HapyleHHH XpoMocoM ((pparMeHTanus u
JIM3HUC XPOMOCOM ), TEHOMHBIX MyTalui (TPUILIONIHS,
TETPAIUIONINS ), TATOJIOTHIecKrX MuT030B (K-MuT03,
nonasi Meradasa, CIMIaHue XpOMOCOM) M HapyICHHE
uHTepdazHbIX saep (mosoe SApo). Y CTaHOBIECHO, 4TO
Ipernapar NOJMKEeH XapaKTepU3yeTcsl BEIPaXKEHHBIM
AHTUMYTareHHbIM 1 aHTUIIUTOTOKCHYECKUM JCHCTBHU-
eM, B 2,5 pa3a yMEeHbIIaeT MyTareHHbIH U IUTOTOK-
CHYECKHUH dPPEKT XTOPOKUCH MEH.

MOP®O-®YHKIIMOHAJIBHAS OHEHKA ADPOT'EMATHYECKOI'O BAPBEPA
N CYPO®AKTAHTA JIETKHX ITPU TUIIOBAPHYECKOM T'MIIOKCUN
Y ’KUBOTHBIX PA3ZHbBIX BO3PACTHBIX I'PYIIII

Marapeau' 3.T., Tornamsuin' JI.E., Tonypus? 3.M., Txanauepu' K.H.

"Unemumym sxcnepumenmanvhou mopghonocuu um. A.H. Hamuweunu,
?Tounucckuil 20cydapcmeeHHblil MEOUYUHCKULL YHUSepcumen,
denapmamenm namoio02uieckou aHamomuy

OnHUM U3 YHUKAJIbHBIX CBOWCTB )KMBOIO OpraHU3Ma
SIBJISICTCSI N3MECHEHHE (DPU3HOJIOTHICCKUX TIPOIISCCOB
aZICKBaTHO BO3JCHCTBUIO BHEITHUX (DAKTOPOB. DTOM
LIEJH CITy’KaT pa3InudHble (PU3NOIIOTHYECKHE CUCTE-
MBI, BOKHEUTITMHE M3 KOTOPBIX SBJISIOTCS THCTOTEMa-
THYECKUE Oapbephl, B YaCTHOCTH, a3POTeMaTHICCKII
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Oapbep JIerKuX, 00eCITeYnBalOIMNN BEHTHIIAIIHOHHO-
nep(dy3rMOHHbBIC OTHOIICHUSI.

Jlo HacTosIIero BpeMEHH KOHIICTIITUS, XapaKTepH-

3yIOIIasl a3poreMaTnyeckuii 0apbep Kak OTKPBITYIO
(GYHKUMOHAJIBHYIO CTPYKTYPY OpraHM3Ma, OCTaeTCst
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cniopHoii [10,14], HecMoTps Ha yOetuTeTbHbIE CBU/IE-
TENbCTBA MPSIMOTO TTOBPEKCHHSI KOMIIOHEHTOB a3po-
rematuyeckoro Oapbepa u cypdakTaHTHOH CHCTEMBI
JIETKUX MPU MHOTHX SKCTPEMAaJIbHBIX BO3JCHUCTBUSIX,
TaKMX KaK BBICOKOTOPHAsI TUTIOKCHSI, O0IIee OXJIaxIe-
HUe, THTaJSILUS pa3InuHbIX aspososeit u ap. [1,3,4]. Ha
YPOBHE a3pOreMaTnieckoro Oapbepa Bce 3BEHBS [Ibl-
XaHHs Kak Obl (DOKYCHUPYIOTCS, OCYILIECTBIISISI POIIECC
muddy3un KUCIIOPoOIa U YIIICKUCIIOrO ra3a B 3pUTPO-
LUTBI 1 00PaTHO, YTO, B CBOIO OYEPE/Tb, ONPEACIISETCS
HETIPEPBIBHOCTHIO KPOBOTOKA B KATIMIIISIPAX U CHHTE3a
cypdakranTa.

N3BecTHO, UTO CTPYKTYpa a3poreMaTHIecKoro 0aphepa,
BKJTIOYAIOIIETO JUHAMIYHO-PEArHPYIOITHE KOMIIOHCH-
ThI, B 3HAUYUTECIBHOM CTEMEHU 3aBUCUT OT BO3pAacTa.
BoszpactHpie u3MeHeHus1 B IETKUX MIPUBOMAT K HAPY-
IICHUIO BEHTHWISIIMOHHO-TIEP(Y3UOHHBIX OTHOIICHHIA,
YTO ECTECTBECHHO HE MOXET HE OTPA3UThCS HA (PYHKIIUU
IbIXaHUS ¥ Ta3000MeHa [8,9]. cxomst U3 BBIIEH3II0-
YKEHHOT'O UCCIICIOBAHUE CTPYKTYPHBIX HJIEMEHTOB a3PO0-
reMaTU9IeCKOro 6apbepa MpH Pa3IHIHbIX BO3ICUCTBUIX
B Pa3HbIC BO3PACTHBIC MEPUOJIBI OPTaHU3MA SIBIISCTCS
OJIHOM M3 BaKHEUIIINX U KIIMHUYECKHU 3HAYUMBIX TIPO-
0JIeM COBpEeMEHHOW MEUIMHBI [7,9].

Bonpuioli mpakTUYECKU U TEOPETUUYECKUN HHTEPEC
MpelCTaBIsIeT MaTo(U3NOIOTHYECKAsT OL[EHKA TeX
yciaoBui nuddy3uu ra3oB dyepes a’dporemMaTuye-
CKH Oapbep, MPHU KOTOPHIX BOSHUKAIOT M3MEHEHUS
AJIbBEOJISIPHO-apTEPUANIEHOTO TPAANEHTa IO KUCIIOPO-
1y, B YaCTHOCTH, TIPY TUIIO0APHYECKOIN THITOKCHH.

Wzmenenus: Mmopgonorniueckoro cydcrpara Japixa-
TEJIbHOM CHCTEMBI JIETKUX MpHU Tunodapuyueckoi
THIIOKCHY BecbMa MOpOOHO M3Y4YeHBI H CHCTEMATH-
3MPOBaHbI; HE MEHEe MOJPOOHO M3YYEHBI U CHCTE-
MaTHU3UPOBAHBI U3MEHEHUs JIETKUX B BO3PACTHOM
acnekre [3,4]. OnnHako, Bce elie HeT UCUePIBIBAIOIICH
nH(pOPMAIUK O CYOMUKPOCKOITMUECKOH MepecTpoii-
Ke a’poreMaTnieckoro 0apbepa u cypdakTaHTHOU
CHUCTEMe JIETKUX MPH FMIoO6apuiecKoil TMIIOKCUN Ha
(done Bo3pacTHbIX M3MeHeHU. KpoMe Toro, 1o ceit
JICHb HE pa3paboTaHbl YIbTPACTPYKTYPHBIE OCHOBBI
MHOTUX (YHKIUH a’poreMaTnyeckoro Oapbepa B
YCIIOBUSIX MATOJNOTUHU. B momaBmsromemM OOMbIINH-
CTBE UCCIIEZIOBAaHUI aBTOPBI OTPaHUYUBAINCH JIHIIb
KOHcTaTanuen (HakTos.

B cBs13u ¢ BbIllIECKa3aHHBIM, HECOMHEHHbI HHTEPEC,
Kak C MPaKTUYECKOM, TaK U C TEOPETHUUECKON TOUEK
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3peHusl, MpeJICTaBIsIeT U3MEHEHUE CTPYKTYPBI a3po-
reMaTHYecKoro 0apbepa npu 0apoKaMepHOH THITOK-
CHUH C yYETOM BO3PACTHBIX U3MEHEHUH OpraHn3Ma.

Ienblo uccnenoBaHus SBUIOCH U3YyUEHHE KOMIIO-
HEHTOB a’3poreMaTHYecKoro 0apbepa Ha MOJAEIH
rUno0apuvYecKoll THIOKCHH Ha ()OHE BO3PACTHBIX
M3MEHEHUI; BBISIBIICHHE PAHHUX CTPYKTYPHBIX MPH-
3HAKOB ITOBPEXkKICHUS a9POreMaTHuecKoro 6apbepa u
AJIbBEOJISIPHOTO SIUTENHS [ ONpeAeIeHUs] HHPOP-
MaTHBHOCTH YKa3aHHBIX U3MEHEHHH 1 OIICHKH INHA-
MUKH [TPOIIECCOB MATO- U CAHOT'CHE3a B JICTKUX.

Martepuau n Metoabl. Pabota BeimosiHeHa Ha 60-u
0ecropoIHBIX KpBICaX-CaMIIaX 3peyioro U CTapYecKo-
ro BO3pacToB. [leproau3aiiio )KUBOTHBIX IPOBOIHIIH
no kiaccudurkaruu 3anaaaioka B.H. [2]: 1) 3penbrit
BO3pacT — 5-10 Mecsues, macca tena — 200,0-250,0
p.; 2) cTapueckuii Bo3pacT —24-30 mecsiiieB, Macca Tena
—350,0-400,0 rp. Jlmst perieHust HIOCTaBICHHON 3aauu
JKMBOTHBIC ObUTH PA30UTHI Ha JIBE CEPUK — KOHTPOJIbHYIO
1 SKCTICPUMEHTAJTBHYO, B KXKIOM 110 JIBE TPYIIIIBI COOT-
BETCTBEHHO BO3pacTy KHUBOTHOTO (n =15). JKuBoTHBIC
COJICPYKAJIMCh B OJIMHAKOBBIX YCJIIOBUSIX BUBapus Ha
TIOJTHOIIEHHOM TTHIIIEBOM PalMOHE.

I'imoGapudecKyro THIOKCHIO MOJEIHPOBAIH TO-
MEIIEHHEM KUBOTHBIX B BEHTHJIHpyeMylo Oapoxa-
Mepy, TIe CO3[aBalloch aTMOC(PEepHOe JIaBlICHUE,
COOTBETCTBYIOIIEE MOJBEMY HA BBICOTY 5-7 TBIC. M.
HaJ ypOBHEM MOps, TeMIlepaTypa B Oapokamepe
noanepkuBanachk pasuoit 19-20° C. InuTenpHOCTD
npeObIBaHMs )KUBOTHBIX B OapoKaMmepe COCTaBlisiia
2 yaca exxeHeBHO B TeueHue 1, 5 u 15 cytok. Kon-
TPOJIBbHBIC JKUBOTHBIE HAXOAMIUCH B Oapokamepe
pY HOPMAJILHOM aTMoc(epHOM JaBIICHUH B aHa-
JIOTHYHOM pPEeXHUME BIaXXHOCTH U TemnepaTypsl. Ha
KaXK/IbIi CPOK OMbITA 3a0MBAJIM 5 KOHTPOJIBHBIX U 5
MOJIONBITHBIX KPBIC BHY TPUOPIOIIMHHON MHBEKIHEH
pactBopa rexcanaina (300 Mr/kr) ¢ y4eToMm MpaBuiI
oOpalieHus ¢ )KHBOTHBIMHU U B COOTBETCTBHUH C MPH-
Ka30M MHHHCTEPCTBa 3/ipaBooxpanenus [ pysun o0
OTHOIICHUU C SKCIIEPUMEHTAIbHBIMU KHUBOTHBIMH,
JUTIsE 130€)KaHUNU CTPECCOPHOTO BO3JCHCTBUS, BbI-
3BaHHOI'0 SKCTIEPUMEHTOM.

3abop u (ukcanuo MaTepuania, npeJIHa3HauYeHHOTO
JUIsl TPAHCMHUCCHOHHOM 3JIEKTPOHHON MUKPOCKOIINH,
OCYIIECTBIISUTH TIOCTIEe MPEABAPUTEIBHON nepdy3un
OpraHH3Ma Yepes3 JIETOYHYIO apTepuIo 10 METOHNKE
Kapnosckoro [11] cmecbio 2% pacTBopa riryTapaib-
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nerunia u 4% napadopmaibIeruia, IPUroTOBICHHBIX
Ha 0,1M ¢ochataom 6ydepe ¢ pH 7,2-7,4; kycouku
TKaHu 1odukcuposaiu B 2% 3a0ypepeHHOM pacTBO-
pE€ YETHIPEXOKUCH OCMHUSI B TeueHue 1,5-2 4acoB npu
temmneparype 4° C. [Tocne nodukcannm KyCoYKH TKa-
HH TIPOMBIBAJIH B IByX CMEHax Oy(epHOro pacTBopa
(mpu Tex ke 3HaueHusX pH), 00e3BOKUBAIIH B CITUP-
Tax BO3pacTarolleil KOHLEHTpauu U abCOTIOTHOM
arieToHe. MaTepuan 3aKiIIOYalid B CMECh apajuTa
¢ nobapieHueM mactudukaropa quOyTuindranara.
Ha ToM sxe MaTepuare mpoBOMIN JCTEKIIUIO BOIOH
¢dazpl cypdakTaHTa MEKTPOHHOTUCTOXHUMUYECKON
peaxmuei KOJUTOHTHBIM JKeJIe30M 10 MeToay Moypu
[13]. YapTpaToHKHE Cpe3bl TOTOBIIIN Ha YJIBTpaTOMax
Reichert Om-U3 u LKB-IY, okpamuBaiu MeToioM
JBOWHOI'0 KOHTPACTUPOBAHUS W HMCCIEAOBATH B
aneKTpoHHOM MHKpockore Tesla BS-500 (yckopsito-
mee Hanpspkenue npuodopa 60-70- kBt). C Tex xe
OJIOKOB TOTOBWJIM MOJYTOHKUE CPE3bl, OKPAIINBAIN
TOJYUIMHOBBIM CHHUM ¥ HCIOJIb30BAJIH JUIS1 OLICHKU
THCTOCTPYKTYPBI JIETKOTO.

Pe3yabTaTrhl U UX 00CyxKAeHHE. YIIBTPACTPYKTYPA
asporeMaTH4eckoro daprepa 3penbix Kpoic (I rpynma
I cepun) ObLTa crieyroIIei: MOBEPXHOCTHBIM CIIOEM
a’poremMaTHyecKkoro Oaprepa sBIsSETCs runodasza
cyphakTaHTa, KOTOpas IEKTPOHHOMHKPOCKO-
MUYeCcKH UMeeT cetdatshiid Bua (puc. 1). [lox e
orpesiensieTcs HuToIIa3MaThuyecKas (JIIOMUHapHas)
MeMOpaHa mepuepruuIecKux OTPOCTKOB allbBEO-
nounToB. [ToBEpXHOCTH TIOMUHAPHON MeMOpaHBI
HUMeeT crienupuIecKuii BUJI BOIOCKOBOM CTPYKTYPBI,
COCTOSIIEeH U3 HUTEBUIHBIX THTAHTCKUX MaKpOMOJIe-
KyJ1. Cleyromuii cjoi asporeMaTuueckoro 6apbepa
MPeJCTaBJIeH IUTOIUIA3MOH allbBEOJIOLHUTOB C TU(-
(y3HBIMH ITy3bIPbKaMH, TMHOLUTO3HBIMHU BE3UKYJIa-
MU, MEMOPaHHOW CUCTEMOM I1aJIKOH U IIepeX0OBaTON
9HJIOMJIA3MATHYECKOW CETH, MOJIU- U PHOOCOMaMHU,
KOHTaKTHBIMU CTPYKTYPaMM CMEKHBIX albBeOJIsIp-
HBIX KJIETOK. 3aTeM cieayeT 0a3aibHas MeMOpaHa
OTPOCTKOB aJIbBEOJIOIUTOB. B ncTHHHOM a’porema-
THYECKOM Oapbepe onpeaensieTcs cIol, COCTOSIIIUHI
13 0a3aIbHOW MEMOpPaHbI M ITUTOTIA3MATHUYCCKUX
OTPOCTKOB 3HAOTEIUOLUTOB MEXKaJbBEOIAPHBIX
KpPOBEHOCHBIX KanmmuisipoB. ClienyeT OTMETHUTh,
YTO TOJIIIMHA OTPOCTKOB IHOTEINAIBHBIX KIETOK
BCErja HECKOJbKO OOJbINe TOJIIMHBI OTPOCT-
KOB KJIETOK aJIbBEOJIAPHON BBICTHIKM. Hammuume
MHOTOYHCIICHHBIX TU((PY3HBIX MY3BIPBKOB H TTH-
HOIMTO3HBIX BE3UKYJ B IUTOMJIA3MAaTUYECKUX OT-
pPOCTKaxX Kak JIbIXaTeJIbHBIX albBEOJIOLUTOB, TaK U
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JHOTETHATBHBIX KIETOK ABIIAETCS YOS TUTCILHBIM
MOP(OTOTHYECKUM T0KA3aTEILCTBOM aKTHBHOTO
razoooMeHa.

Puc. 1.Cypghaxmanm ewvisensemcs 6 euoe moukou
cemuamotrl NAeHKU HA NOBEPXHOCIU ANbBEOIAPHOZO
anumenust Kpuicol 3peioeo gospacma. Hopma. Dnex-
mpounocucmoxumuyeckas peaxyus. x18000

Puc. 2. Jleekoe kpvic cmapueckoeo eozpacma. Om-
JIodicenue ubpULT Koanazena ¢ ymoaueHuem 0a3any-
HOU MemoOpanbvl (1) aspoeemamuuecko2o bapvepa.
Hopma. x16000

OIeKTPOHHOMHUKPOCKOITIYECKOE U3yUEHHE JIETKUX KPBIC
crapueckoro Bo3pacra (II rpynma I cepun) nokasaso,
YTO C BO3PACTOM BO3HHKAIOT CYILIECTBEHHbIE U3MEHEHHS
B yIIBTPACTPYKTYPHBIX JIEMEHTAX a3POreMaTuIecKOro
Oapbepa. Bo3pacTHble I3MEHEHHS THCTOAPXUTEKTOHUKN
anyHyca Haubosee HarJSAHO MPOSIBISIOTCS B YMEHB-
IICHUH OOIIEH albBEOJISIPHON MOBEPXHOCTH, KOTOpast
MpE/ICTaB/ICHA IIUPOKUMHU aJbBEOISIPHBIMH XOJIaMHU,
Ky/1a OTKPBIBAIOTCS] YKOPOUCHHBIE ATHBEOITBI C PACIIIHU-
PEHHBIMHU MEKaTbBEOSIPHBIMU TIeperopoakamu. CTolb
sSIBHAsI IEPErPyNIUPOBKa 00beMa BO3yXa B Ipesieiax
alMHyca, €CTECTBEHHO, OTPaXaeTcs Ha CTPYKType
asporemMarryeckoro 6aprepa. Tak, B TOHKOM 9acTu, co0-
CTBEHHO B 0apbepe BBISBICHO YTOJIICHHE 0a3abHON
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MEMOpaHbI, YTO, HAPSTY C YBEIHMUCHUEM TOJIIIMHBI
[UTOIIA3MATHYECKUX OTPOCTKOB aJIbBEOJIOIIUTOB |
THUTIA U YHJIOTEIUOIUTOB, IPUBOJIUT K 3HAYUTEIHLHO-
MY YTOJIICHHUIO BCETO adporeMaTniyeckoro dapbepa
y KpBIC cTapyeckoro Bo3pacta (puc. 2). OgHaxko
CJIeZlyeT OTMETHTh, YTO B TOJICTOM CETMEHTE a’po-
reMaTH4eckoro Oapbepa pazHHUIA ¢ KOHTPOJIEM He
MPOCIICIKUBACTCSI.

Ha panHux cpokax BO3JEHCTBHS THIIO0apUUECKOM
runokcun (I rpynma Il cepumn) Begymmum 3BeHOM
[IaTOJIOTMYECKOr0 MPOLECCa SIBISECTCS HApPYILICHUE
IIPOHMUIIAEMOCTH KaK COCYJHCTOTO, TaK U TKAaHEBO-
ro KOMIIOHEHTOB a’poreMaTudeckoro daprepa. 00
9TOM CBHUJIETEIBCTBYET M3MEHEHUE KOH(QUTYpALH
MEMOpaHBbl CO CTOPOHBI JIBIXaTEIbHON MOBEPXHO-
CTH, MOTEpsl OpraHocnenuGUIHON NCTOHUYCHHOCTH
LUTOINIA3MATUYECKUX OTPOCTKOB, CIYIIUBAHUE U
OTCJIOEHUE SHJOTEINOLUTOB KAMWIISAPOB U AJIbBEOI
I tuna. [Toreps opranocnenpUIHON yILTPaCTPYKTY-
PBI @a3pOreMaTHIecKoro 0apbepa BEIpakaeTcs TAKKe
B 3HAYUTEIILHOM IIPOTrPECCUPYIOLLEM YTOJIIECHUH I10
CPAaBHEHUIO C YPOBHEM KOHTPOJIS, YMEHBUIEHUEM
IJIOLIAU JBIXaTEIbHONW IIOBEPXHOCTH AJIBBEOJI, I0-
SIBJICHMEM MHOTI'OUYUCIICHHBIX ATEJIEKTa3HbIX 30H.

Puc. 3. Kpuvicwt 3penoeo 6ospacma. 15 cymxu 6030eti-
cmausi eunoxcuu 8 bapokamepe. Knemounulii Oempum
6 npoceeme ANbLBEOIbl COOEPAHCUM NAACTIUHYATNDLE
ocmuopunvrvie menvya (1). «Ozonenuey dazann-
Hotl membOpanvl (11). Humepcmuyuanvuolil omex.
x16000

C 15-x cyTOK npeObIBaHMsI )KUBOTHBIX 3PEJIOTO BO3-
pacta B 6apokamepe (I rpynma I cepun) B asporema-
THYECKOM Oapbepe 0OHApYKHBAIOTCS «OTOJICHHBIC)
30HBI 0a3aJIbHON MEMOPaHbI MEKATLBEOJISIPHOM TTepe-
TOPOJIKH, BOJIN3HM KOTOPO CKAIUTMBAKOTCS KIICTOYHBIN
JNeTpUT, GUOPUH, SPUTPOLUTHl U TIACTHHYATHIC
O0CMHUO(HIIBHBIE TEJIbIIA, MUTPUPYIOLHE U3 aJIbBE0JI0-
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uutos Il Tuma (puc. 3). Ha atom ¢one aucconuanuu
aJbBEOJIIPHON BBICTUJIKM MPOUCXOTUT aKTUBAIUS
aJTbBEOJIIPHBIX Makpodaros; yBeJMueHHUEe oO0bema
WHTEPCTUITHAIBHOTO MPOCTPAHCTBA 32 CUET OTEKA U
HaOyXaHus, a B IAJIbHCUIIICM U 33 CUET YCHIICHHS (Pu-
OpOIUIACTHUYECKUX MPOIIECCOB B MEKAJIbBEOJIIPHBIX
MIepPEeropoJIKax, yCUICHHOTO CUHTE3a U HAKOTICHUS
(ubpwLT KoJTareHa.

B crapueckoii rpyrie )KHUBOTHBIX Ha PAaHHUX CPOKax
Bozaeiictus (II rpynma Il cepum) ocHOBHBIMU TIpH-
3HaKaM¥ HapyIICHHUs TIPOHUIIAEMOCTH a’poreMaTu-
Yyeckoro Oapbepa OblTH Ha0yXaHue U BaKyOJIN3aIHsI
AJIbBEOJIOLUTOB | THITA M SHAOTEIHOIMTOB, Pa3pPhIX-
neHue OazanpHOro cinosi. MopdopyHKIMOHATBHOM
OCHOBO HapylIeH!sI PYHKIMH a3pOreMaTHIECKOro
Oapbepa 1 aNbBEOJISIPHOTO AMUTEIHSI MOSKHO CUUTATh
TaKXKe Pe3KOe yTOJIIEHUE U KOJUTAreHU3allNIo0 a3pore-
Maruueckoro 6apbepa. Ha 3ToM cpoke sxcrnepumeHTa
JUCTpOOHUH M ACCTPYKIHMH TOJBEPrarloTcs TaKKe
anbBeosouThl Il THma, 4To MPUBOIUT K PE3KOMY
CHIDKCHUIO CHHTE3a Cyp(haKTaHTa, H, CJIeI0BaTEIbHO,
€ro BU3yaJIu3alu.

Y KpBIC CTApYECKOr0 BO3PACTA C YBEIIMUEHUEM CPOKA
Bo3aelcTBus (15 cyToK) rumodapuvecKkoi THmoKCHH
(ITrpymma I1 cepun) KoHCTaTHPYETCS HEKPO3 aTIbBEO-
JIIPHOTO MUTEIUS B BUJIE CKOILICHUS 3€PHUCTBIX U
(UOPHIUIAPHBIX OTIOKEHNH, OKPY’KAIOIINX PaciaB-
LIMecs aJbBEOJISIPHBIC KIETKH 000MX TUIIOB M TPH-
JIETAOIIUX K CTEHKAM OCTABILNXCS AJIbBEOJI, KOTOPBIE
(hopMupyIOT 0CMHODHUITBHBIH KOMIUTEKC. B yuacTkax,
KOHTAaKTUPYIOIIUX C MOJOOHBIMH CTPYKTYPaMH, OT-
MEYaINCh 3HAUYNUTEIbHBIC YTONIIEHUs 0a3anbHON
MeMOpaHbI KamuJuIspoB (puc. 4).

Puc. 4.Kpvicol cmapueckoco eo3pacma. 15-e cymxu
8030€llcmeUs 2UNOKCUU. 3epHucmble pubpuiIspHble
omaodCceHus 8 hoKyce HeKpo3a anbeeoaioyumos (1),
@ubpos bazanvroi memopansvl. x16000
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ITpoBesieHHOE KCCIIeIOBAHHE BBISIBUIIO CIIBUTH B CTPYKTY-
pe a’sporeMaTuyecKoro dapbepa Kpbic Kak B OHTOTCHE3e,
TAK Y [10]1 BO3/ICHCTBUEM TMII00apHUIECKOM THIIOKCHH, OCO-
OCHHO B CTapYECKOM BO3PACTE, YTO MOJTBEPIKIACT HAIIN
JIAHHBIC O 3HAYUTEIIBHOW pONH (haKTOpa a’sporeMaTude-
CKOro Oapbepa B BO3PACTHOI MHBOJIFOIMH JTbIXaTEIIEHON
cucteMbl. K TaKoBbIM OTHOCHTCSI 3HAYUTEIILHOE YTOJ-
IeHre 0a3aJIbHOTO CIIOST a3POreMaTHYecKoro Oapbepa,
TIPUBOISILICTO, OYEBUITHO, K CYIIICCTBEHHBIM HAPYILICHHSIM
T Y3MOHHOI CTIOCOOHOCTH JIETKHX B CTAPYECKOM BO3-
pacte. Ecnu akiieHTHpoBaTh BHUMAaHUE Ha CTPYKTYPHOU
ocHOBE JT(h(py3MOHHOM CIIOCOOHOCTH, TO OCHOBHBIMH €€
XapaKTePUCTUKAMH CITy>KaT TOJIIMHA a3POreMaTHIeCKOro
Gapbepa 1 ero IUIoIIa]Ib, a TAKKE NTapaMeTPhbl PECIIUPaTop-
HOT'O OT/IeNIa U KPOBOHAIIOTHEHHUSI KAIWJIIIPOB MEKaTb-
BEOJISIPHOH Tieperopoiky. COrnacHo HaIlMM JJAHHBIM, BCS
OTMEUEHHBIC XaPAKTEPHCTHKH 3HAYNTEITLHO M3MEHSIFOTCS
KaK C BO3PacTOM, TaK U Py rurokcu. CoYeTaHue TaHHbIX
(hakTOpOB OOJIEE PE3KO MPOSIBIISCTCS HA (DOHE BO3PACTHOM
TpaHchopmarm [5,6,12].

CrnenoBaTenbHO, IO BO3ICHCTBUEM THITO0APHUECKOM
TUITOKCUY Ha (DOHE BO3PACTHBIX M3MEHEHUH ((PrOpo3,
CKJIEpO3) HanboJiee paHUMBIMH OKa3bIBAIOTCS ITUTO-
IJ1a3MaTHYECKUE OTPOCTKU AJIbBEOJIOIUTOB | THIIa,
TOT/Ia KaK ajbBeosionuTsl 11 Tuna, 6a3anpHas MeMOpa-
Ha U 3J1aCTUYECKHE BOJIOKHA B COCTABE MHTEPCTHUITHS
0o0Jiee yCTONYMBEI.

Takum o0Opa3oM, a’dporeMaTuveckuii 0apbep mpe-
CTaBJISIET COOOW OTKPBITYIO CHUCTEMY, HEMOCpe.-
CTBEHHO PEarupyronlyo Ha BO3JACHCTBHE MHOTHX
(haxTOpPOB BHEUIHEH CPe/bl M, B MEPBYIO OYEPE/lb,
CHIDKCHHE TapIHAIBHOTO JaBJICHUS KHUCIOpOaa BO
BJIBIXaEMOM BO3JIyXeE.
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SUMMARY

MORPHO-FUNCTIONAL ESTIMATION OF
BLOOD-AIR BARRIER AND LUNG SUR-
FACTANT IN RATS OF DIFFERENT AGE

Tsagareli' Z., Gogiashvili' L., Topuria* Z.,
Jandieri' K.

'A.N. Natishvili Institut of morphology; *Depart-
ment of pathologic anatomy Tbilisi State Medical
University

The alveolar-capillary barrier (or membrane, or

blood-air barrier) exists in the gas exchanging region
of the lungs. The investigation of the structural com-
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ponents of blood-air barrier under the influence of
different factors in the organism at different age is one
of the clinically significant problems of medicine.

The influence of duration barocameral hypoxia on
blood-air barrier of the mature and old age rats was
studied. The significant changes of the blood-air bar-
rier components both in ontogenesis and under hyper-
baric hypoxia, especially in old age were revealed.

Research proves the significant role of blood-air bar-
rier factor on the age-associated involution of respira-

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

tory system (fibrosis, sclerosis). The most sensitive
were cytoplasmatic processes of type I alveolocytes.
Type 11 alveolocytes, basic membrane and elastic
fibers in interstitial tissue were more stabile.

The investigation showed that blood-air barrier di-
rectly reacts on environmental factors, decreasing the
partial pressure of oxygen in the inspired air.

Key words: lungs, blood-air barier, alveolar-capillary
barrier, barocameral hypoxia, involution of respira-
tory system.

PE3IOME

MOP®O-OPYHKIIMOHAJIBHASA OIIEHKA ASPOI'EMATHYECKOI'O BAPBEPA
N CYP®AKTAHTA JIETKHAX ITPU THIIOBAPUYECKOM T'MITOKCHAN
Y XKNBOTHbBIX PA3ZHBIX BO3PACTHBIX I'PYIIII

Harapeau' 3.I'., lornamsuan’ JI.E., Tonypus® 3.M., Ixanauepu’ K.H.

'Uncmumym skcnepumenmanvrou mopghonocuu um. A.H. Hamuweunu,
2Tounucckuii 20cy0apcmeenHbill MeOUYUHCKUL YHUSepcumem, 0enapmamennm namoioeuieckoll anamomuu

Konuenuus, xapakTepusyrolas a3poreMaTu4ecKuii
0apbep Kak OTKPBITYIO (PYHKIIHOHAIBHYIO CTPYKTYPY
OpraHu3Ma, 710 HaCTOSIIIEr0 BPEMEHH OCTAETCs CIIOp-
HoH. CTpyKTypa a3poreMaTuueckoro daprepa, BKIFo-
yas BCE €ro KOMIIOHEHTHI, B 3HAUUTEIbHON CTENEHH
3aBUCHT OT Bo3pacTta ocoou. [ToaTomy uccienosanue
CTPYKTYPHBIX KOMIIOHEHTOB a’3pOreMaTu4yeckoro
Oapbepa MpH pa3InvHbIX BO3JICHCTBUIX U B pa3HbIC
BO3PACTHbIE IEPUOIbI OPraHU3Ma SBJISETCA OJTHOM U3
KJIMHUYECKU 3HAYMMBIX MTPOOJIEM MEIUIIUHBI.

B craTbe npuBeneHsl pe3ybTaThl HKCIIEPUMEHTOB
10 BO3JICHCTBHIO OapOKaMepHOI TMIIOKCHEN pa3HO
JUTUTEIHHOCTH Ha a’poreMaTHYecKuii 0apbep KpbIC
3pENoro 1 CTapuecKoro BO3pacToB.

B pesynbrare mpoBeeHHOTO UCCIIEIOBAHUS BBISB-

JIEHBI 3HAYUTEILHBIC H3MEHEHHUSI B CTPYKTYPE BCEX
KOMIIOHEHTOB a3pOreMaTH4ecKkoro 0apbepa Kak B OH-
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TOreHEe3e, TaK U MO/ BO3JICHCTBHEM rMII00apuiecKoi
TUITOKCHH, TIOCIICTHIE 0COOEHHO PE3KO MPOSIBIIIOTCS
B cTapueckoM Bo3pacte. OTMEeueHHOE TTOATBEPKIACT
HAllle YTBEPXKJICHUE O 3HAYUTEIBLHOU POJIH (akTopa
a’poreMaTHYecKoro 0aprepa B BO3PAaCTHON HWHBO-
JIIOLIMM BIXaTeIbHOU cucTeMEl. 11o Bo3aeiicTBHEM
runo0apuyeckoil TUIMOKCUU Ha (POHE BO3PACTHBIX
nu3MeHeHui (pruopo3, ckiiepo3) HaunboIee paHUMbBIMU
0Ka3aJIMCh IIUTOIUIA3MATUYECKHUE OTPOCTKHU aJIbBEO-
nmonutoB I Thma, Torga kak ambBeosonuThl 11 THma,
Oa3anbHass MeMOpaHa U 3J1aCTUYECKHE BOJIOKHA B
WHTEPCTUIINH 00JIee YCTONINBEL.

Takum 00pa3om, a’poreMaTuyecKuii 0apbep mnpej-
CTaBJISIET COOOM OTKPBITYIO CHCTEMY, HETIOCPEICTBEH-
HO PEearupyrollyto Ha BO3ICUCTBIE MHOTHX ()aKTOPOB
BHEILIHEHN Cpebl U, B IEPBYIO OUEPE/Ib, HA CHIXKEHHE
MapIHAIBHOTO JABJICHUS KHCIOPOAa BO BABIXaEMOM
BO3/yXe€.
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STUDY OF RESVERATROL AND ANTIOXIDANT ACTIVITY
IN GEORGIAN BRAND RED WINES
AND A NUMBER OF FOREIGN RED WINES

Chkhikvishvili I., Gogia N., Sirbiladze G.

Institute of Medical Biotechnology

Healing and dietary properties of wine has been
known for time immemorial. Wine research draws
strong worldwide attention, not least due to the heal-
ing properties of wine [15]. The compounds respon-
sible for the protective powers of wine are called
antioxidants. Polyphenols [9] and stilbenoids [10],
with high antioxidant activity namely, resveratrol
and its derivatives stand out among compounds that
define the healing properties. Resveratrol [3,4’,5-
trihydroxystilbene (RESV)] is found in the skin of red
grapes and is a constituent of red wine. Polyphenols
and their particular derivatives exhibit a great deal of
healing effects [8,17]. Anthocyanins and resveratrol
are characterized by antioxidant activity that leads to
preventive actions against cardiovascular disorders,
reduction in the risk of diabetes development and
protective effects against thrombocyte aggregation
[7,12,16]. It is well known too that red wine is capa-
ble of halting development of Alzheimer’s disease
[18] owing to resveratrol, its constituent compound.
Resveratrol has also been reported to have anti-cancer
[5,6,13,14]. Extract of dry grape skin demostrates
immunotropic activity owing to resveratrol, anthocy-
anins and other polyphenols found in grape skin [4].
Our earlier research showed that particular Georgian
wines contain more polyphenols and exhibit stronger
antioxidant activity than Spanish wines do [1]. Next,
we studied in more detail the antioxidant activity of
Georgian wine in relation to production technique and
ageing [3]. We examined contents of resveratrol and
anthocyanins in wines made from certain Georgian
grape varieties and studied antioxidant activity [2].
Wine pricing is guided by content of useful substances
such as resveratrol and catechines.

Resveratrol contents and antioxidant activity of
Georgian brand red wines made from Saperavi grape
variety and of foreign red wines available on Georgian
market were assessed and compared.

Material and methods. For the present study, a
number of Georgian brand wines made from Saperavi

grape variety was selected: Saperavi (“Telavi Wine
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Cellar”), Saperavi (TbilGhvino), Kakhuri Tsarch-
inebuli (“Badagoni”), Saperavi (Badagoni), Saperavi
(Teliani Veli) (these brand wines were purchased at
the Goodwill supermarket), Saperavi variety non-
brand wine made in a Kakhetian style at the test sta-
tion (Telavi experimental station), wine made from
Saperavi variety in an European style (from a private
cellar) and foreign red wines available on the Geor-
gian market: Chateau graves Du Privera (France),
Cutler Crest California (the United States) (also
purchased from the Goodwill) and red wine samples
from Argentine - Alta vista Premium (Argentine) and
Casillero del Diablo (Chile).

Fig. 1. Structure of trans-resveratrol or (E)-5-(2-(4-
hydroxyphenyl)ethenyl)-1,3-benzenediol (4) and cis-
resveratrol or3-[(12)-2-(4-hydroxyphenyl) ethenyl]
benzene-1,3-diol (B)

Resveratrol is found in grape skin, and notably, in
red wine in its two isomers, trans and cis. Red wines
contain several antioxidants the key isolate being
the polyphenol compound called trans-Resveratrol.
Contents of trans- and cis-resveratrol (fig. 1) were
measured by High Pressure Liquid Chromatography
method (Waters, HPLC) on C-18 column (Bondopark
C-18), with acetonitrile-water-acetic acid (20:80:1)
(Merck) mobile phase at 1ml/sec flow velocity and
310nm wavelength. The standard 100mg/1 concentra-
tion of trans-resveratrol (99% GC Sigma-Aldrich) was
prepared using 12% ethyl alcohol solution. To draw
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a calibration curve, various concentrations — 1, 1:5,
1:10 and 1:20 — of the standard solution were used.
The wine samples were analyzed at natural and 1:20
concentrations (using 12% ethyl alcohol).

|
|

B

Fig. 2. Separation chromatogram of Kakhuri Tsarch-
inebuli, “Badagoni” obtained using High Pressure
Liquid Chromatography. A: trans-resveratrol; B:
cis-resveratrol

Relative antioxidant activity was measured using 1,1-
diphenyl-2-picryl-hydazyl (Sigma-Aldrich) [ 15] spectro-
photometre LW Scientific model V325XS in accordance
with the data obtained at 515nm wavelength.

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
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Results and dicussion. The research showed that res-
veratrol content is higher in non-brand Kakhetian style
Saperavi (6.24 mg/ml) than in European or other Geor-
gian brand wines (see table), thus being in line with our
earlier research findings [3]. Notably, in Saperavi (“Te-
lavi Wine Cellar”), Saperavi (“TvilGhvino™), Kakhuri
Tsarchinebuli (“Badagoni”) (Figure 2) and European
technology of wine making Saperavi (private cellar), res-
veratrol levels are not significantly lower than the above
listed French wine. By order of decreasing resveratrol
content, next come Saperavi (“Teliani Veli”) and Saperavi
(“Badagoni”). As for Cutler Crest California, an American
wine, resveratrol is found only in trace quantities.

We have to point out as well that proportion of trans-
resveratrol (expressed as a percentage of the total
resveratrol content) is higher in Badagoni Saperavi
(94.5%), French wine (93.83%) and TbilGhvino
Saperavi (93.49%). Given that trans-resveratrol is
characterized by higher biological activity and medi-
cal importance than cis-resveratrol, their proportion
may be an important criterion to measure healing
properties of wine. Compared to the low-priced wine
(Saperavi, “Badagoni”), the high-priced Badagoni
wine (Kakhuri Tsarchinebuli, “Badagoni”) has a
higher resveratrol level (table). Furthermore, even
though the Georgian wines are priced higher than the
foreign wines, their respective resveratrol levels are
equal. This leads us to conclude that foreign wines
are superior to our wines because of lower figures for
price per resveratrol content. However, this needs to
be verified by further and more extensive studies.
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Fig. 3. Antioxidant activity of various Georgian and foreign brand wines
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Regarding relative antioxidant activity of these wine
samples, radical neutralization capacity is most pro-
nounced in Kakhetian technology of wine making
Saperavi, the non-brand red wine (table). The fig. 3
shows that Saperavi (Kakhetian technology of wine
making) requires least time for neutralization of
radicals clearly pointing at highest pronounced anti-
oxidant activity of the wine concerned. Among the

brand wines, next come Saperavi by “TbilGhvino”
and then the French and Argentinean wines, Kakhuri
Tsarchinebuli by “Badagoni”, Saperavi by “Teliani
Veli”, and Repast Saperavi by “Telavi Wine Cellar”
closely followed by the Chilean wine. Weak capac-
ity to neutralize radicals is observed in “Badagoni”
Saperavi, the American wine and European style
Saperavi.

Table. Characteristics of various Georgian and foreign brand wines in terms
of trans- and cis-resveratrol, total anthocyanin and phenol content

Relative anti-
Trans-res- | Cis-res- Total |OXidantactiv-
. . o e . ity measured
Wine brand (with the indication of the | veratrol | veratrol |resveratrol .
Ne . by half-time
date of bottling) content, | content, | content, .
mg/ml mg/ml mg/ml of radical
g g & neutralization,
sec
Repast Saperavi, “Telavi Wine Cellar”
1. (24.12.06) 1.04 0.32 1.36 35
2. |Saperavi, “TbilGhvino” (02.02.04) 1.15 0.08 1.23 26
Kakhetian style Saperavi, the non-brand
3. |wine from Telavi experimental station 5.82 0.42 6.24 18
(01.11.07)
Kakhuri Tsarchinebuli, “Badagoni”
4. (30.04.07) 1.26 0.1 1.36 32
5. |Saperavi, “Badagoni” (29.04.07) 0.69 0.04 0.73 50
European style Saperavi, private cellar
6. (1.12.07) 1.17 0.09 1.26 70
7. |Saperavi, “Teliani Veli” (03.09.07) 0.78 0.24 1.02 33
Chateau graves Du Privera Medoc (2003)
8. |Grand Vin De Bordeuaux PhiLippe de 1.37 0.09 1.46 30
Noange, France 100/0001853/44
Alta vista Premium Merlot (2004), Ar-
o gentina INV M -841227 L6366 1.23 0.09 1.32 32
Cutler Crest California Zinfandel (2004),
10. US.A 100/0001913/07 Trace Trace Trace 53
1 Casillero del Diablo Carmenere (2003) i i i 33
"|Concha y Toro Chile INV-M811018

Today wine pricing is guided by content of useful sub-
stances (resveratrol and catechines) [11]. Therefore a
range of substances found in wine need to be studied
in more detail in order to map their potential healing
effects both in a number of experimental models and
clinical setting. These should help scientific promo-
tion of Georgian wine, boost its price and recogniz-
ability on the world market.

© GMN

Resveratrol content distinguishes the French wine,
whereas among the studied Georgian brand red wines
those of Saperavi variety, namely, Tsarchinebuli by
Badagoni and by Telavi Wine Cellar top the list. In
terms of relative antioxidant activity however, our
wines are falling behind the foreign wines to a lesser
extent. Among the brand wines, Saperavi by Badagoni
is a leader, whereas Tsarchinebuli by Badagoni yields,

55



if slightly, to the French wine. As we see, our wines
with few exceptions are behind the French wine in
certain parameters. Since polyphenolic substances
define wine price through their positive effects on
human health, more detailed studies and enrichment
of Georgian wines with them are needed.

REFERENCES

1. hboggodgoeo o. s bbg. bmyoghmo Jo@-
nygeo ©s gbdsbydo Fomgao ®gobmgdols
905095000 ©sbosliosmgds ggbmay®o bogm-
0 gdols d9dg9e0mdols s sbGomJlowsb@ymo
>JB0gmdols dobgogom. bod.dga.ogo0. Imsddy.
2000;161 (2): 333-5.

2. hbo3godgoeo 0., aey0s b., ambysdg d., glisosd-
gogoo 3., 3m@bsbBos 3. Mglgg@s@@maols ©s
obBmz0569d0L dgd(339e0mds Jodm o mg0bols
bmpog@n bodydgddo. 9Jl3g@0dgb@yemo s
3eroboggdo dgoobs. 2007; 4(36): 62-65.

3. hboggodgogoo 0., bohodg ™. Fomgano s gob-
Lbgoggd o Bgdbmermyogdom w@sdbswgdymo
0G0 ©30bmgbdols sbBomJlosbdg®o od@ogmds
s dobo 3300 9d9d0 ©sdggegdols 3Gm3gLdo.
bo.dg3-0400. Imsddg. 2002; 165 (3): 570-2.

4. Mapynaa I'.I'. u np. UMMyHOTpPOTIHOCTH
OMOJIOTHYECKN AaKTUBHOW NMUIIEBONW H00aBKH
(¢eHoBHHA (IKCHIEPUMEHTANBHOE HCCIEIOBaHNUE).
Okcrn. Kimnuna. Menunmna 2002; 1-2: 28-31.

5. Aziz M.H. et al. Cancer chemoprevention by
resveratrol: in vitro and in vivo studies and the un-
derlying mechanisms (review). Int J Oncol. 2003;
23(1):17-28.

6. Cal C. et al. Resveratrol and cancer: chemopre-
vention, apoptosis, and chemo-immunosensitizing
activities. Curr Med Chem Anticancer Agents. 2003;
3(2):77-93.

7. Bertelli A.A. Wine, research and cardiovascular
disease: Instructions for use. Atherosclerosis. 2007;
195(2):242-17.

8. Chan SL, et al. Impact of chronic treatment with
red wine polyphenols (RWP) on cerebral arterioles
in the spontaneous hypertensive rat. J Cardiovasc
Pharmacol. 2008; 51(3): 304-310.

9. D’Archivio M. et al. Polyphenols, dietary sources
and bioavailability. Ann Ist Super Sanita. 2007;
43(4):348-61.

10. Das S., Das D.K. Resveratrol: a therapeutic
promise for cardiovascular diseases. Recent Patents
Cardiovasc Drug Discov. 2007; 2(2):133-8.

11. Faustino R.S., Sobrattee S., Edel A.L., Pierce

56

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

G.N. Comparative Analysis of the Phenolic Content
of Selected Chilean, Canadian and American Merlot
Red Wines. Mol Cell Biochem. 2003.

12. Fremont L. Biological effects of resveratrol. Life
Sci. 2000; 66(8):663-73.

13. Jang M. et al. Cancer chemopreventive activity
of resveratrol, a natural product derived from grapes.
Science. 1997; 275: 218-220.

14. Lin J.K. et al. Chemoprevention of cancer and
cardiovascular disease by resveratrol. Proc. Natl. Sci.
Counc. Repub. China B. 1999; 23(3):99-106.

15. Magrone T. et al. Red wine consumption and
prevention of atherosclerosis: an in vitro model us-
ing human peripheral blood mononuclear cells. Curr
Pharm Des. 2007; 13(36):3718-25.

16. Park C.E. et al. Resveratrol stimulates glucose
transport in C2C12 myotubes by activating AMP-
activated protein kinase. Exp Mol Med. 2007;
39(2):222-9.

17. Ritz M.F. et al. Chronic treatment with red wine
polyphenol compounds mediates neuroprotection in
arat model of ischemic cerebral stroke. J Nutr. 2008;
138(3):519-25.

18. Wang J. et al. Moderate consumption of Caber-
net Sauvignon attenuates Abeta neuropathology in a
mouse model of Alzheimer’s disease. FASEB J. 2006;
20(13):2313-20.

SUMMARY

STUDY OF RESVERATROL AND ANTIOXI-
DANT ACTIVITY IN GEORGIAN BRAND RED
WINES AND A NUMBER OF FOREIGN RED
WINES

Chkhikvishvili I., Gogia N., Sirbiladze G.
Institute of Medical Biotechnology

Today wine pricing is guided by content of useful sub-
stances such as resveratrol and catechines. Resveratrol
[3,4°,5-trihydroxystilbene (RESV)] is a compound
found in the skin of red grapes and is a constituent
of red wine. Clinical investigation demonstrated that
resveratrol lowers the levels of catecholamines, in-
hibits lipid peroxidation of low-density lipoprotein;
it has anti-inflammatory, antioxidant activity etc.
In Georgia the highest concentration of resveratrol
has been reported in wines prepared from Saperavi
grapes. Resveratrol contents and antioxidant activity
of Georgian brand red wines made from Saperavi
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grape variety and of foreign red wines available on
Georgian market were assessed and compared. It was
found that resveratrol content distinguishes foreign
wines, particularly the French wine from the Georgian
brand red wines. The research showed that resveratrol
content is higher in non-brand Kakhetian style Saper-
avi (6.24 mg/ml) than in European or other Georgian
brand wines. Proportion of trans-resveratrol is higher
in “Saperavi” by “Badagoni” (94.5%), French wine
(93.83%) and Saperavi by “TbilGhvino” (93.49%).
Given that trans-resveratrol is characterized by higher
biological activity and medical importance than cis-

resveratrol, their proportion may be an important crite-
rion to measure healing properties of wine. In terms of
antioxidant activity, Georgian wines are like foreign
wines. It is concluded that Georgian brand wines
with few exceptions are behind the foreign wines in
several parameters. Since polyphenolic substances
define wine price through their positive effects on
human health, more detailed studies on polyphenolic
content of Georgian wines are needed.

Key words: red wine, resveratrol, antioxidant, Saper-
avi grapes.

PE3IOME

N3YUYEHUE PECBEPATPOJIA U AHTUOKCUJIATUBHOM AKTUBHOCTH I'PY3UHCKHX
MAPOUYHBIX BUH U PAJA 3APYBEKHBIX KPACHBIX BUH

YxuksumBuiau U.JI. lNorusi H.H., Cupounaanze I'.O.

Hucmumym meouyuHckux 6UomexHoI02uil

LleHHOCTH BUHA ONIPEAEIISIETCS COAEPKAHUEM T10JIE3-
HBIX BELLECTB - pECBEPATPOIIa U KaTeXMHOB. Pecepa-
TPOJI OTHOCHUTCS K KJIacCy MOM(EHOIOB BUHOIPAIa U
KpacHOT'O BUHA, HAKAILJIMBAETCS B KOJKULIE BUHOIpaJa,
3allyllas ero OT BPeAHOI0 BO3JEHCTBUS WHTEH-
CUBHOW COJTHEYHOU paJiialiii U 0COOBIX TPUOKOB,
MOpa)karoLMX BUHOTPaJHY0 J103y. B cienuanbHbIX
KIWHUYECKUX HCCIICIOBAHUAX IMOCISIHUX JIET
YCTaHOBJICHO, YTO PECBEPATPOJI 00JIa1aeT BHICOKOH
AHTUOKCHJAHTHONW aKTUBHOCTBIO, MIPOTUBOBOCTIA-
JINTEJILHBIM JCHCTBHEM, CIIOCOOCTBYSI CHHXKCHUIO
KOHLIEHTPAIMH XOJIECTEPUHA U OMACHBIX JUIIONPO-
TEUJIOB HU3KOW NJIOTHOCTU B KPOBH.

C wenplo0 CpaBHEHUSI HAMHU H3YYaJHCh COJCpIKAHUE
pecBepaTpoja ¥ aHTHOKCHAAHTHAS aKTHBHOCTh
IPY3UHCKUX BHH, MOJy4YeHHBIX M3 BUHOrpaga «Ca-
nepaBr» WU MHOCTPAHHLIX BUH, JOCTYIHBIX Ha I'py-
3UHCKOM DPBbIHKE. yCTaHOBHCHO, YTO MHOCTPAHHBIC
BHHA, 0COOCHHO ()PaHIy3CKOE BHUHO, BBIJCIISIFOTCS
Oosiee BHICOKMM COJEp)KaHHEM pecBepaTpoJia 1o
CPABHEHUIO C IPY3UHCKUMU BUHAMH. 13 rpy3HHCKUX

© GMN

BUH I10 COIEP KaHUIO pECBEPaTpOIIa MpUMeyaTeIbHbI
BHHA U3 copTa «Carnepasmu», mpon3BojacTa «bamaro-
HU» U «Tpamesznoe» TenaBckoro BUHHOTO morpeoda.
HccnenoBanue mokasasuo, YTO cOofAepikKaHHE pecBe-
patpona Belle B BUHE «CanepaBn», KaXeTHHCKON
TeXHOJOTHH (6.24 MT/MIT), YeM B IPy3UHCKHX BUHAX,
IOJIyYEHHBIX 10 €BPOINEHCKOM UM MHOM TEXHOJIOTUH.
IIponopuus trans-pecBepaTposia camasi BBICOKasl B
«CanepaBu» mpousBoactsa «bagaronn» (94.5%),
BO (paniry3ckom BuHe (93.83%), u B «CanepaBm»
npousBojacTBa «TomnBuHo» (93.49%). YuntsiBas,
4TO trans-pecBepaTpoll Xapakrepusyercs 0osee Bbl-
COKOM OMOJIOTHYECKOH aKTUBHOCTBIO M KIIMHUYECKOM
3HAYUMOCTBIO, YEM CiS-pecBepaTpodl, UX MPOMOPIHS
MOJKET CTaTh BaXKHBIM KPUTEPHEM OLIEHKHU KIIMHUYe-
CKHMX CBOMCTB BHHA. UTO KacaeTcsl aHTHOKCHJaHTHOM
AKTUBHOCTH I'PY3MHCKUX BUH, TO OHA ITOYTH TaKasi )K€,
KaK Yy MHOCTpaHHBIX BUH. [lonoxurenbHbIid 3 ekt
non(EHONBHBIX COSIMHEHUH Ha 3710pPOBbE YeIOBeKa
JUKTYeT HeOOXOAMMOCTh MPOBEJCHNUS OoJIee IeTalb-
HBIX HMCCIIEAOBAaHUN MOJIH(PEHOIBHOTO COACPIKAHUS
TPY3UHCKUX BHH.

57



MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

HEKOTOPBIE MEXAHU3MBbI KJIETOUHOM I'MBEJIA
I'AMMA-OBJIYYEHHBIX KJIIETOK JURKAT

Tamkpemnaze! M.M., beskutamsum' H.JL., Taaunamsuan® A.T., Muenanmsuiu' T.B., Canuxunze' T.B.

ITounuccruil 20cyoapcmeennbitl MeOUYUHCKULL YHUBEPCUMent;
’Hayuonansnulil yewmp ouxono2uu um. A. F'samuuasa

VYrpo3a paxguoreppopu3Ma u BBICOKAs CTEIICHb 3a-
IPSA3HEHHS OKPY)Kalollel cCpelbl paJrioaKTHBHBIMU
MPOAYKTaMu 00y CIIaBIMBAIOT 0COOYIO aKTyalIbHOCTh
WCCIIEIOBAHUST MOJIEKYJISIPHBIX MEXaHH3MOB pajina-
LUOHHOTO MOPAKEHHsI )KUBOTO OpraHu3Ma U IMoKcKa
3P PEKTUBHBIX METOIOB M CPEACTB PAAUOTIPOTEKIINH.
[TokazaHo, 4TO yMepeHHBIE 103l TAMMa-00TyYeHHS
COMPOBOXKAAIOTCS TEMONIOATHYECKOM TrCchHYHKIMEH 1
MaCCUBHOMW rH0€IbI0 KPOBSHBIX KiIeTOK [ 10]. O01e-
MPHUHATO CYUTATh, YTO PATUALMOHHOE MOPaKEHHE
Ouosiornueckux 0OBEKTOB, OCOOCHHO B cliydae
HU3KUX J103 00Jy4YEeHHUs, TPOUCXOIUT 110 CBOOOIHO-
pamukanbHOMY MexaHusMmy [4]. MHorouncieHHbIe
WCCIIEIOBAHUS CBHIETEIBCTBYIOT O CYIIECTBOBAHUH
3aBUCUMOCTH WHTEHCUBHOCTH KJIETOUHOH THOenH
OT CKOpOCTH mposudepanuu KieTok. OTMeYeHHOoe
MO3BOJIIET MPEAIoararhb, 4T0 OJHUM U3 (PaKTOPOB,
OTIpEAETISIONINM PalOYyBCTBUTEIBHOCT KIIETKH,
sBIsieTcs aza KIeToyHoro nukia. OTHaKo MexXaHu3-
MBI, ONPENENSIONINe 3aBUCUMOCTh HHTEHCUBHOCTH
KIJICTOYHOH THOEIHM OT CTaJuH CO3PEBaHUS KICTKH
JI0 KOHIIA HE YCTaHOBJICHBI.

Ienbro HALIEro UCCIENOBAHUS SIBUIOCH YCTAHOBIIE-
HUE MEXaHU3MOB PaIMONHTy[IUPOBAHHOMN KIIETOYHOMI
ru0eNy Ha MOJICIH KJIIETOYHOH KyJIbTYpHI YesioBeye-
CKHX JIeliKeMusi-TpanchopMUpOBaHHBIX T KIETOK
(xnetkm Jurkat).

Marepuansl U MeToabl. IHTCHCUBHO TposuQepu-
pytomme neiKeMus-TpaHc(OpMUpOBaHHbIE T KIETKH
(xmetku Jurkat) mHMpPOKO MCIONB3yeTCsI B HAYYHBIX
HCCIEeNOBAHUSIX I MOACTUPOBAHUA arnomnTo3a [5].
Kierounast KynpTypa: 4yeaoBe4eCKHE JICHKEMHUS-
TpancpopmupoBanubie T kierku (kinetku Jurkat
DSMZ-Deutshe Sammulung von Mikroorganismen und
Zellkulturen, Germania 0,3 — 0,6 x 10° B 1 Mt cpeipr).
Krerku pasmHoxanice B OnoaktuBHOW cpeae RPMI
1640 (GIBSO), nHaKTUBUPOBAHHOW CYCICH3UEH, CO-
JeprKamield SMOPHOHANIBHYIO TENSIUbI0 CHIBOPOTKY
(Sigma), L-rimyramat (4mM), nenummniid (100 e/vir)
u crpenromuiH (100 en/mi), pu 37°C BO BiakHOU
atmocdepe, conepxameii 5% CO, . DKCEPUMEHTHI
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npoBOAMITH TipH KoutieHTparmu 0,3 — 0,6 x 10° kimeTok
Ha 1 M cpenpl.

BoszeiicTBre ramMmma-paaranim: 00yudeHHE KIETOK
Jurkat npousBoanock 10301 2 Tp B TeueHue 1 Mu-
HYThI niocpeacTBoM amnmnapara «Teragam» (Yexus),
1oCJIe Yero O0JyueHHbIE KJIETKH WHKYOHUpOBaslu B
TedyeHne 24-X 4acoB B CTAaHAAPTHBIX YCIOBUSIX.

[Tonmyuenue skcrpakra kiaetok Jurkat: kieTouHyro
KynbTypy Jurkat momydaror neHTpudyrupoBaHHeM
kjeToyHoi cycnenzuu npu 500g. K momyueHHOMY
KJICTOYHOMY OCAaJIKy J00aBJIsUH BJIBOE OOJIbIle OY-
¢epa mazuca (1.5mM MgCL,, 10mM KCl, ImM DTT,
neynentuH, anputuiud, 10mM HEPES, pH7,9). I1o-
Jy4EHHBI TOMOTeHAT LIEHTPU(PYTUPOBAIN B TCUCHUH
20 munyT npu 10000 g. CynepHaTaHT UCTIOIH30BAIN
JUIs onpezieNieHnst pepMEHTHON aKTUBHOCTH.

W3ydyeHrne aHTHOKCUIAHTHOW aKTUBHOCTH (hepMEH-
TOB: aKTUBHOCTb aHTHOKCHUAAHTHBIX q)CpMeHTOB,
cynepokcuaaucmytassl (COJl), katamassl u TiayTa-
tuonnepokcuasel (I'I1) onpenensiu ciekrpodoTo-
METPUYICCKUM METOJOM. Knerku MpeaABapuUTEIbHO
00pabaThiBadu YJIbTPAa3BYKOM IIPH TeMIEpaType
Jba. AKTUBHOCTh (PEPMEHTOB ONPEICIISIIN 110 OT-
HOIIICHUIO K CONIep KaHmio O6enka B mr [2,3].

HUccnenosanus metoom D1 P criekrpockoriu: o peokc-
cTaryce KJIETOK CYIIIN 10 COJAEPKaHUIO CYTepOKCHia
asora (O,), iunonepokcuapamikaios (LOO') u cBo6o-
Horo (NO). Coneprxanne O,, LOO u NO onpenensim
METOZIOM DJIEKTPOHHOTO TMapaMarHUTHOTO Pe30HaHCa
(OI1P) ¢ ncronbp30BaHMEM COOTBETCTBYIOIIHX CITHH-METOK
(5,5 mamern-I-npormn-1V-oxkeun (DMPO), a-hennn-tert-
oytwauTpoH (PBN) u mustiamtuo-kapoamara (DETC)
[1,7,8]. Peructpanus cnexrpoB DIIP mpoBoaunace Ha
pamrocniektpomerpe P2-1307, omepupyroriem Ha 4acTo-
TE€ BBICOKOBOJIHOBOTO m3myuenust 9.77 kl'11, ¢ yacToToit
Moy siiin 50 k111, mpy 3HAYEHMSIX MOIITHOCTH MHUKPO-
BOJIHOBOTO m3TyueHus 20 MBT.

Uccnenosanue pacnpeneienus kierok Jurkat mo
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(dazam KJIETOYHOTO IMKIIA: paclpe/esieHHe KIETOK
1o (hazaM KIJIETOYHOTO IUKJIIA OTPEIEISIIOCH METOIO0M
MIPOTOYHON ITUTOMETPUH C UCIIOIB30BAaHUEM MPOIIO-
JMyMa MOJINTAa, CBSI3BIBAIOIIETOCS C JAUIIIIOUIHBIMU
nensmu JIHK, uTo mo3BonsieT mosiy4nThs npeacTas-
JIEHUE O pactpeaeneHuu yasoeHHsix nemne JJHK mo
(hazaM KJICTOYHOT'O IHKIIA.

Pesynbrarh! nccienoBanus o0padaThIBaIMCh CTATH-
CTHUYECKHU C TIOMOIIBIO MTporpaMMHoro nakera SPSS
(Statistical Package for the Social Sciences, (Bepcust
10.0). Pazaua mexay rpynmnamMu oIieHUBAIACh 1O
t-xputepuro CteronenTa. Bo Bcex cimyyasx cTaTucTu-

YyecKas JOCTOBEPHOCTh ompenensiiachk mo p<0,05.

Pe3yubTaTsl U uX 00cy:kaenue. B tabnuue 1 npex-
CTaBJICHBI [TOKA3aTEIN aKTUBHOCTH aHTHOKCHIAHT-
HBIX (epMeHTOB B KkieTkax Jurkat wepes 24 daca
noclie raMMa-o06nydenus. Kak cienyer u3 1aHHBIX
TaOMuIbl, Tocae 24-4acOBOM MHKyOalMu ramMmma
o0nyueHHbIX KiIeTok Jurkat akruHocTE COJI B 2,4
paza yBeJIMYUBAETCS [0 CPABHEHHIO C KOHTPOJIbHBI-
MU 3HaYeHUsAME; akTUBHOCTE ['T] Ha 52% ymenbia-
€TCsI TI0 CPAaBHEHHIO C KOHTPOJILHBIMU 3HAYCHHUSIMU;
aKTUBHOCTB KaTajia3sl yBenuuusaercs Ha 120% 1o
CPaBHEHUIO C KOHTPOJIbHBIMH 3HAUCHHUSIMH.

Tabnuya 1. Usmenenue akmusnocmu COJ] 6 knemounou kynomype Jurkat

coa I'm Karana3ssl

Kerku (U/mg 6enka) (U/mg 6enxa) (U/mg 6enka)
Jurkat cell (koHTpOIIB) 18,2420 157,62+6,0 123,8+3,0
Jurkat cell+ramma-o6myuenne 44 4+1,2* 76,2+4,2%* 273,0+4,2%*

* - cmamucmuyecku 00CMoGepHble UsMEHeHUs. o cpasheHuio ¢ koumponem (p<0,001)

B tabnwue 2 mpencTaBiIeHB TOKAa3aTeIH COIep-
xanus O, LOO n NO B xnerkax Jurkat gepes
24 vaca mocne ramMma-obnyudenus. Kak cueny-
€T W3 JaHHBIX TaOmauubl 2, mocie 24-yacoBoi
WHKyOanum ramma-o0ydeHHBIX kieTok Jurkat

CBOOOJHBIE PAIUKAIBI KHCIOPOJIa U JTUTIOTIEPOK-
CHJIOB 00HAPYKUBAIOTCS B OOJIBIIIEM KOJIHMYECTBE,
cojmepxxkanue cobomgHoro NO yBenmuunBaeTcs
Ha 50% TO cpaBHEHHWIO C KOHTPOJbHBIMH 3Ha-
YEeHUSAMU.

Tabnuya 2. Usmenenue codepacanusi c60O0OHbIX paOUuKaios 8 Kiemourou Kyavmype Jurkat

(O LOO NO
Kaerku (MM/MT) (MM/MT) (MMm/Mr)
Jurkat cell (xorTpOIH) 0,240,3 0,1+0,2 11,0£1,3
Jurkat cell+ ramma ob6ydenue 15,0+0,9* 16,0£1,0* 17,0+1,5

*- cmamucmuuecku 0ocmosepHvle UsMeHenus no cpagrenuio ¢ konmponem (p<0,001)

Hamu mcciaenoBano, Takxe mepepacrpenesienne
kietok Jurkat B (hazax KJIETOYHOTO MUKJIA CITYCTSI
24 gaca mocie ramMmma-o0nydeHus (Tadnuia 3,
puc.). Kak crmenyeTr U3 naHHBIX, MPUBEACHHBIX B
Tabmuile 3 W Ha PUCYHKE, dyepe3 24 daca mocie
raMMa-o0IydeHHsI B KJIETOYHOH MOMYJISIIUN yBe-
JIMYUBAETCS KOJTMYECTBO KJIETOK, HAXOIAIIUXCS B

ramiouaHou (anonto3noi-G ) B 8,2 pas, Aumiona-
noii (G/G,) Ha 15% 1o cpaBHEHHIO C KOHTPOJIEM.
KonmrdaecTBo KIETOK, HAXOMISIIUXCS B CHHTETHYC-
ckoit (S) haze ymenpmaercs Ha 39% 110 CpaBHEHHIO
¢ KOHTpOJIeM. B 3T0 BpeMs KOJHYECTBO KJIETOK B
terparonnor (G,/M) pase ymenbinaercs Ha 67%
MO CPABHEHHIO C KOHTPOJIEM.

Tabnuya 3. Ilepepacnpedenenue xnemox Jurkat ¢ ghazax knemounoeo yuxia

SubG0
(Apopt) G,/G, S G,/M M,
Jurkat cell 1,72% 53,12% 33,18% 10,83% 1,15%
Jurkat cell+ ramma oGinyuenue 14,06%" 62,15%" 21,44%" 3,02%" 2,35%

* - cmamucmuyecku 00CMogepHble UsMeHeHUs No cpagHeHuro ¢ koumponem (p<0.05)

© GMN
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Kak crnenyer 3 pe3yiapTaToB HMCClEI0BaHUs, ye-
pe3 24 yaca mocne ramMmma-o0IydeHus 0301 2 Tp.
MacCUBHYIO THOeb peTepreBaloT kKiaeTku Jurkat,
HaxXOJSAILIMECS B TETPATIIIOUIHOMN (Gz/M) ¢aze kie-
TOYHOTrO uKIa. Kak n3BecTHO, pa3BUTHIO allonTo3a
1 THOeNH KJIETOK MPE/IIeCTBYET aKTUBALIUS MHOTO-
YHCIICHHBIX OCTTKOBBIX ()aKTOPOB, YYaCTBYIOIINX B
peryialMy KJIETOYHOT 0 HMKJIA - Kak Jun, Fos, Myc,
INK, Cdc-2, Rb, u 1.1. UHgynmpoBaHHblii GpakTopa-
MU POCTa aronTo3 00BIYHO HA0JII0JaeTCs B O3 JHEH
G, (dase KI€TOYHOTO HHUKJIA, TOTA KaK TeH-(pakTop
cynpeccopa onyxonu (0enka P-53) ygacTByeT kak
B MHTeHcU(uKanuu anonTo3a [9], Tak U appecte
knetok B G, pase [5]. Takum 00pa3om, BbIABICHHAS
3aBUCUMOCTH MEX]ly MHTEHCU(UKALIMEH anonTo3a
U paAMalMsIMH Yy IUPOBHHOM 3a/1ep’KKON KIIE€TOUHO-
ro nukna B ¢pase G,/M MoxeT ObITh 00ycClIOBIEHA
M30BITOYHBIM COJIEPKAHNEM CBOOOTHBIX PAJAHKAIIOB
KHCJIOpO/a U a30Ta, YCUJIEHHO FeHEPEPUPYEMBIX B
kietkax Jurkat B pesyibTaTe HEMPSAMBIX (BTOPUY-
HBIX) 3Q(PEKTOB HU3KUX /103 TaMMa 00JIyUdeHHsI.
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SUMMARY

MECHANISMS OF GAMMA-INDUCIBLE DEATH OF JUNKET CELLS LINE

Gamkrelidze' M., Bejitashvili! N., Pavliashvili? A., Mchedlishvili' T., Sanikidze' T.

ITbilisi State Medical University; ?National Centre of Oncology

Mechanisms of radio-inducible death of Jurkat cells
were investigated. Human lymphoblastoid T-cell line
Jurkat is widely established model for studying apop-
tosis mechanisms. The cell was radiated by «Teragam»
(Czech Republic) by dose 2 g during 1 minute. After
radiation cells were incubated at standard conditions
during 24 hours. After gamma radiation in cell popula-
tion amount of cells in gaplois (apoptotic GO) stage was
increased 8,2 folds, in diplois (G/G,) stage by 17%,
in synthetic (S) stage decreased by 35% and tetraploid
(G,/M) stage by 73% in comparison to control group.
It was revealed intensive production of free radicals

of oxygen and nitric oxide and decreasing activity of
antioxidant enzymes (superoxidismutasa, catalasa and
glutathione peroxidase).

Revealed dependence between intensification of
apoptosis and radiation-induced arrest of cell cycle
G,/M phase may be determined by excess amount of
free oxygen and nitrogen radicals generated in Jur-
kat cells as a result of nondirect effects of low doses
of gamma radiation.

Key words: Jurkat cells, apoptosis.
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HEKOTOPBIE MEXAHW3MbI KJIETOUYHOM 'NBEJIHA
I'AMMA-OBJIYYEHHbBIX KJIETOK JURKAT

I'amkpeanmze' M.M., Bexkuramsuaun' H./L., Tapmmamsuim?® A.T.,
Muegmumsuian' T.B., Canukunze' T.B.

"Tounuccruii eocyoapcmeennviii MeOUYUHCKULL YHUBEPCUMent,
?Hayuonanvhulii yenmp onxonocuu um. A. I'eamuuasa

Lenpto Hamero mcciaeaoBaHUs SBHIOCH YCTAHOB-
JIGHHE MEXaHU3MOB PaJUOMHAYLMPOBAHHON Kile-
TOYHOW TMOENU HAa MOJIENH KJIETOYHOH KYyJbTYpHI
YeJIOBEUECKUX JICHKeMHSI-TPaHCPOPMHUPOBAHHBIX
T knerok (kietku Jurkat). O6nydyenue kierok Jurkat
MIPOU3BOAMIIOCH T030M 2 TP. B T€UCHUE 1-01 MUHYTHI
nocpeacTBoM ammnapara «Teragamy» (Yexus). O0-
JyYeHHbIE KJIETKH MHKyOMpOBajiH B TeueHHE 24-X
4acoB B CTaHAAapTHBIX ycnoBuAx. Crycts 24 vaca
Mocje raMMa-o0JydeHHsl B KJICTOYHOU MOIMYJISIUH
YBEJIMYUBAETCA KOJIMUYECTBO KJIETOK, HAXOJAIMIMXCS
B ramioniHo# (anonroznon G) B 8,2 pas, muruio-
unnoi (G/G,) Ha 15% 1o cpaBHEHHIO ¢ KOHTPOJIEM.
KonngecTBo KII€TOK, HAXOAIIUXCS B CHHTETHYECKON

© GMN

(S) daze ymenniiaercs (Ha 39%) 1o cpaBHEHHIO
C KOHTpoJIeM. B 3TO Bpemsi KOIMYeCTBO KJIETOK B
terpannonanoi (G,/M) ymenbinaercs Ha 67% 1o
CPaBHEHHIO C KOHTPOJIeM. BbIsSBIIEHO ycHIIeHHOE 00-
pa3zoBaHue CBOOOIHBIX PAJANKAIOB a30Ta U KUCIOPOAa
Y U3MCHEHHE aKTUBHOCTH aHTHOKCHUAAHTHBIX (hep-
MeHToB. OOHapyKeHHAas! 3aBUCUMOCTb MEXK/Ty HHTCH-
cuduKayel anonTo3a 1 pagruanus-uHIy IHPOBHHON
3aJIEPKKOM KIIeTOYHOro nukia B ¢pasze G,/M, no Beei
BEPOSITHOCTH, 00yCIIOBJICHA H30BITOUHBIM COZIEPIKa-
HUEM CBOOOJHBIX PaJUKAIOB KHCIOPOJAa M a30Ta,
YCHJICHHO T€HepepupyeMbIX B KieTkax Jurkat B pe-
3yJIbTaTe HEMPSAMBIX (BTOPHYHBIX ) 3 (HEKTOB HUZKUX
J103 TaMMa-00JTyYeHUsI.
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HEOTJIOKHBIE TPOBJEMBI TIPO®ECCUHOHAJBHON
MMATOJIOTHAH B I'PY3UU HA PYBEXKE XX-XXI CTOJIETHI

Humaxypuaze M.II., Caaxanze B.II., Lepereau M.H.

Tounucckuii 20cyoapcmeenHulil MEOUYUHCKUL YHUSEPCUmen, 0enapmamenn MeOuyuHsl
OKpYdHCcaroweil cpeobvl U nPopeccuoHaIbHOU MeOUYUHDL,
HUU meouyunvt mpyoa u sxonoeuu, Tounucu, I pysust

[Ipodeccnonanpuas matonorus (mpodmaToaoTrus
— IIII) - camocTosATENbHOE HANpaBICHUE B KIMHH-
yecKoW MeaunuHe. J[mama3zoH 3TOM KIMHUYECKOU
NUCIUIUINHBI BeChbMa OOIIHUPEH U CBOECOOpa3eH.
[IpodmnaTomorus BKIIOUALT, B YaCTHOCTH, OCHOBHBIC
MOJIOKEHUSI (PYHIAMEHTAIbHBIX AUCUUIUIAH ((PU3HO-
JIOTUSI U TTaTOPU3UOIOTUS YeJIOBeKa, OMOXUMUSI,
Mopdosorus U TaToMopQoIIOTHs), TPEBEHTUBHOMN
MEIUIHHGI (TUTHEHA OKPYXKAIOIIEeH, MPEKIe BCETro
- MMPOW3BOJACTBEHHON CpEabl; MPOU3BOIACTBCHHAS
TOKCHUKOJIOTHS, (PU3HOJIOTHS TPYAa, STHISMHUOIOTHS
obmecomaTIeckux U MHGEKIIMOHHBIX OOJIE3HEH,
0OIIIECTBEHHOE 3IPAaBOOXPAHEHUE ), TPAKTHICCKH BCE
OCHOBHBIE KITMHUYECKHE TUCIUTIINHBI, 0COOCHHO Te-
paruio ¥ HEBPOJIOTHIO - CO BCEMHU BHY TPHAMCIIUILIN-
HapHBIMH HAIIPABJICHUSIMH, a TAK)KE Crelu(pruecKue
ACTIeKThI OMOATUKU W METUITUHCKOW JCOHTOJIOTUH
[3,4,7,8,11]. IlomobHOE KOMITJIEKCHOE CBOEOOpa3me
CIIEKTpa MEAUIIMHCKUX U O0IIEOMOIOTHIECKUX JTUC-
LUIUIAH 00yCIaBIMBaeT MHTEIPUPOBAHHBINA (hopMaT
npomaTogoruy, Kak CaMOCTOSATEIbHON KIMHUYE-
ckoit nucrumuas [10,12,13].

HadaTku Hay4HO 00OCHOBaHHOTO Pa3BHTHS MPOd-
natojyoruu B [ py3un onpenenniuch K KOHIYy 20-bIx
T'OJIOB MPOIILIOTO CTOJETHS 110 WHUIMATHBE N3BECT-
HOTO KJIMHHIINCTA - TE€parneBTa U OOIIECTBEHHOTO
nesitenst npod. H.M. Maxsuiaize, opraHu30BaBILero
B 1927 rony I'py3unckmit HUM ruruens! tpyaa u
npodeccruoHansHbIX 3a0omeBannii (HprHE HUU Me-
TUIUHBI Tpyaa u skonoruu - HUMMTD). UactutyT
C MEPBBIX )K€ JIET pa3BepHYJ aKTUBHYIO, MHOTOILIA-
HOBYIO HayYHO- OPTaHU3AIMOHHYIO U IPAKTHIECKYIO
KITMHAKO-TIPOPHUIAKTUIECKYTO JIESTENbHOCTb, a TIOCIIE
opraam3anuy Ha 0aze MHCcTUTYTa Kaeapbl THTHEHBI
TpyJa 1 nmpodecCHOHAIBHBIX 3a001eBannii TOnmmc-
CKOT'0 MEAUITUHCKOTO HHCTUTYTA (HBIHE AeTIapTAMEHT
OKpYIKaroIeH cpeibl ¥ PO ecCHOHATEHON MeHIIHU-
HEI - JIOCIIM) - Takke yaeOHO-TIPOCBETUTEIBHYIO 1
KBaNM(PUKAUOHHYIO padoTy [4].

[MoctenenHo no Beeit ['py3un Hauana popmMupoBaThes
cucTeMa JeueOHO-TPOYUITAKTHYECKUX YIPEKICHNH,
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OCHOBHOM LIEJIBIO JESITETLHOCTH KOTOPBIX SIBISLIACH
OXpaHa 3/I0POBbsI TPYJOBBIX PECYPCOB CTPAHBI C aK-
[IEHTOM Ha MPEBEHINIO 3a00JIeBaHUN, CHIKAIOIINX
TPYIOCITOCOOHOCTh paboumX M CIYXKaIlTuX, BCISH-
CTBHE pa3BUTH KaK 00IIIecoMaTHIeCcKOi MaToIoTHH,
TaK ¥ IeJIeHaNpaBIeHHO, 00JIe3HeH, ITHONIOTHYECKH
CBSI3aHHBIX C BPEIHBIMHU (haKTOpaMH ITPOM3BOJICTBEH-
HOU Cpejbl WK CHEeMU(DUKON TEXHOJOTHYECKUX
TIPOIIECCOB IPOU3BO/ICTBA, TPEOYIONINX BHITTOITHEHUS
OTIpENIEIICHHBIX MaHUITY SN, HeOe3pa3TMUHBIX IS
OTJIENIbHBIX OPTaHOB HMJIM CHCTEM pabOYMX U CITy’Ka-
HIMX Pa3HbIX MPOQecCuil, 3aHATHIX HA MPOMBIILIICH-
HBIX U CeNTbCKOXO3HCTBEHHBIX 00BEKTaxX cTpanbl. K
60-pIM TOZ1aM B cUCTEME 37paBooxpaHeHus [ py3un
OBLIM OpTaHW30BaHBI 15 cHenmamIu3upOBaHHBIX
MeIHNKO-caHuTapHbIX yacteit (MCY): B TOumucn -2
(npu ABHAIIMOHHOM 3aBojie-T.H. 1/51 31 U ipu 00yB-
HOM TIPOU3BOJICTBEHHOM OOBemuHeHnu «licanmy),
B PycraBu -2 (mpu MeTamryprudeckoM M a30THO-
TYKOBOM 3aB0JIaX ), 10 OJTHOMY - TIPH YTJIeA00BIBatO-
mwmx pynuaukax (Txubymm, TxkBapuenu, Axanmuxe),
pu UnatypcKux MapraHueBbixX pyaHuKax, KBaucun-
CKUX CBUHEIIOOBIBAIOIIMX PYTHUKAX, 3ecTahOHCKOM
3aBoje (heppocminaBos, Kyrancckom MalmmHOCTpOH-
TETBHOM 3aBoJie, | opriickoM XJIom4aTo-0yMakHOM
KoMOuHate, MHrypckoM OyMakHO-TIEJITI0OI03HOM
KoMOuHaTe, MaaHEeyJIbCKOM METATyPTrHIECKOM
KoMmOuHare, a Taroke nepensrxaas MCUH «Kouay0Geit»,
obecrneunBaromas Jeded0Ho-pohUIaKTHIECKOI
MOMOIIBIO CKOTOBOAYECKHE OpHUTaabl B PETHOHAX
I'maBnoro KaBka3zckoro xpedta. K nagamy 80-b1x
roJloB MMHHCTEPCTBOM 3paBooXpaHeHus I py3un Ha
0a3e craioHapoB KpynHbIXx MCY ObuTH pa3BepHYTHI
no 10 crienmanu3upoBaHHBIX MPO(IATOIOTHIECKUX
KOEK C CAaHKIIMOHMPOBAHHUEM CIIEITHAIN3UPOBAHHOTO
o0clieloBaHusI, TUATHOCTHKN U JIEUCHHS TPOod-
narosiorndeckux OonpHBIX (TOmnucu, Pycrasu,
3ecradonn, Ynarypa, TkubOynu, TkBapuenn). Ha-
psAy ¢ OTUM, OBIITM OPTaHW30BAHBI CIEIHAIBHBIC
MOJUKIMHUKN ¥ aMOyJIaToOpuy MpH KPYITHBIX TMPO-
MBIIIUIEHHBIX MPEANPHUATHIX (HAIP.: TPU IEITKOBOM
kombOuHate 1. KyTancu, mpu MpamMop100bIBarOIImnx
U TPaHUTOOPAOATHIBAIONINX MPOW3BOJICTBAX - B
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Tenasu, KypceOu u jip.), a TaK’ke MHOTOYHCIICHHBIC
BpaucOHbIC U (eNbALICPCKUE 3IPABIYHKTHI Ha 0a3e
OTHOCHUTEIBHO MEHEe KPYITHBIX MPOU3BOICTBEHHBIX
00BEIMHEHUH, OCYIIECTRIISIONIUX CBOIO JIeueOHO-
PO HIAKTHYCCKYHO paOOTy IO STU0H OMKAUIITHX
B pErvoHe MOJMKINHUK - TIPU TOCTOSTHHON Hay4YHO-
KOHCYJIbTATUBHOH ¥ OPraHU3alMOHHO-ITPAKTUYECKOM
nomomu HUMMTDS. B oTaenbHBIX TOPOJICKHX IIO-
nuknuaukax (Tounucu, Kyraucu, TenaBu u ap.)
(YyHKIMOHUPOBAIIN TAaKXKe CHEIUATH3NPOBAHHBIC
podraToIornyeckre KaOMHETHI CO IITaTHBIMH Bpa-
YaMu - IpoQaToIoraMu.

B 3710i1 cucTeMe MeMIIMHCKOTO 00ecTieueHus mpogd-
MaTOJIOrMYECKON TOMOIIIBIO TPY/I0BOIO KOHTHHI€HTa
CTpaHbl BeIyIIUM SIBIISUIOCH PETyJIpHOE OCYIIECT-
BIICHHE T.H. «IPOQNaTOIOrHIeCKONH HACTOPOIKEH-
HOCTW», HaIlPaBJIEHHOE HA MOHUTOPHUHT COCTOSTHUS
3/I0pOBBSl pabOUMX M CIYXKAIIUX JJISi aKTUBHOTO
BBISIBJICHUS MPEKIMHUYECKUX M HAYaIbHBIX (Gopm
podecCHOHANBHON MTATOJIOTHU CPEN JIUII, KOHTAK-
TUPYIOLIMX € MPO(ecCHOHATbHBIMU BPEIHOCTSIMH
WJIM BBITTOJIHSIONIUX TTPOU3BO/ICTBEHHBIE ONEepalty,
CBSI3aHHBIE C HaIpsKeHHeM (MepeHarnpsKeHneM)
OTJICJIbHBIX OPTaHOB U CHCTEM OpPIraHu3Ma, C LENbI0
MIpeIOTBPAIIEHNS Pa3BUTHUS BBIPAXKEHHBIX, TSKEIBIX
U MHBAIUAM3HPYOMUX (GopM mpodeccHoHambHbIX
3a00eBaHUN U MHTOKCUKALUM U COXpaHEHUS B
JNEUCTBYIOMIMX pabOYMX KOJIJIEKTUBAX 3J0POBOTO
KOHTHHTEHTa KBaTH()UIIMPOBAHHBIX CIICIIUATICTOB,
00ecTeYrBaOIINX HEOOXOIUMBIH PUTM TMPOU3BOA-
CTBEHHBIX OTIepaLlni C BBIITYCKOM BBICOKOKAYeCTBEH-
HBIX MTPOAYKTOB B HEOOXOAMMOM 00BEME.

OddexTy mog00HON NMPEBEHTUBHOM JEATEIHBHOCTH
B CHCTEME 37paBOOXPAHEHHS TPYJOBBIX PECYPCOB
BO MHOT'OM CITOCOOCTBOBAI TIeJICHANIPABICHHBIA MO-
HUTOPHHT B BUJIE NMEPMaHEHTHO OCYIIECTBISIEMBIX
CTCHUAIN3UPOBAHHBIME OpHUTalaMi KIWHUIMCTOB,
MO/ ATHJION MPO(IATOIOTOB, MPOPUIAKTUISCKUX
MEIUIUHCKUX OCMOTPOB: 1. mpu npueme Ha padoTy
- T.H. TpodecCHOHATTBLHBII 0TOOP (TIpeBapUTENbHBIC
MEJIUIIMHCKHE OCMOTPHI) U 2. NEPUONYECKUE MEIH-
LUHCKHE OCMOTPBI.

Ota cucTeMa IM03BOJIsAJa CBOEBPEMEHHO pelIaTh
BCC€ OCHOBHBIE BOIIPOCHI, CBA3aHHBLIC C paHHCﬁ Jua-
THOCTUKOMW, OCYIIECTBICHHEM KOMILIEKca Je4eOHO-
PpealIIMTAIIMOHHBIX MEPOTIPUSITHH, TIPEIOTBPAILICHHEM
VHBAJIMIM3UPYIOIIUX (POPM Kak OOIIeCOMAaTHUECKOM,
TaK, 0COOCHHO, MPO(ECCUOHAILHO TIATOJIOTHUH ITyTEM
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VH/IMBUyaJIbHOM, CBOEBPEMEHHOM U 1IEJICHAIPABIICH-
HOH peayn3aliy BceX OCHOBHBIX BpaueOHO-TPYIOBBIX
SKCIIEPTHBIX 3aKJIIOUEHHUI U PELICHUI.

Koopmuaupytomue GyHKIUN B cUCTEMe poarTo-
JIOTHYECKOH CITy>KOBI CTpaHbI OCYIIECTBISII0 MUHU-
cTepcTBO 3ApaBooxpanenus (M3) I'py3un, B cTpyk-
Type KOTOpOro (pyHKIIMOHUPOBaAIHM JBa [ JTaBHBIX
VYnpaBieHus: a) CaHUTaPHO-3IUAEMUOIOTHIECKOM
1 0) JeueOHO-IPOPIIAKTUICCKONH TOMOIIHU - B CO-
CTaBe IMOCIICTHETO OCYIIECTBIIsLT padoTy [1aBHBII
npodmaronor M3 ['pyzuu.

[ToytoOHas cucrema Oblila OpraHU30BaHa BO BCEX pe-
ruonax CCCP u, B KOHEYHOM UTOTE, B IIEJIOM KOOPIU-
Huposaiack M3 CCCP (1). Vike k koHILy 70-bIX TO/I0B
MOSIBIJIMCH TPEBOKHBIE CHMIITOMBI 00 ONpeIeICHHBIX
HEYJ00CTBaX, BBI3BIBAIOIINX «HEYTOBOJBCTBUEY H
BO3pakeHus LlenTpa MequimHCcKo ciry>k061 M3 ObIB-
mtero CCCP. B wactHoCTH, 110 YKa3aHUSIM NapTUHHBIX
OpraHoB, BO3HUKJIO, IIOCTENICHHO BO3pAacTast U yKpe-
TUSISICH YO@XKIEHHE, YTO CUCTeMa 3ApaBOOXPaHCHHUS
CCCP HacToJIbKO CHIbHA U Oe3yTpEeYHa, uTO CIICIY-
eT, MMyTeM yCHUJICHUS! KOHTPOJISL HA/I JISTEITBHOCTHIO
MEIUIMHCKUX yUPEXKICHUN, BBISICHUTD MPUYUHBI
BBICOKOTO YPOBHsI MPOQeCCHOHATBHBIX 3a00ieBa-
Hu#t (I13), KOTOpHI B BEIyIIMX OTpacisax CTPAaHbI
oOHapyKMBaeT HEYKJIOHHYIO TEHACHIHUIO K POCTY.
KonTtponupyromue opranbsl chopMUpOBaK BEPCHIO,
COTJIAaCHO KOTOPOH, IO-BUANMOMY, 3TH (PaKTHI CBsI3a-
HBI C OIPEXaMH B CUCTEME MPO(PHIaKTUIECKOT0 00e-
CIICUCHHS TPYISMIMXCA. BO3HHMKIA TEHACHIMS IIH-
POKOTO 00CYKJICHUS Ha CTpaHUIaX « MeTUIMHCKON
ra3eThbD» TEMbI «A Hy)KEH JIM CTpaHe MpodnaTonor?.
Yunosuuunii anmapat M3 CCCP BceHapoiHO U UM-
NepaTHBHO CTaJl yOeKIaTh BCEX, UTO MPH JTOCTUTHY-
TBIX COBETCKUM 37]paBOOXPaHEHHUEM «KOJIOCCATBHBIX
ycrexax» YpoBeHb MPOQeCCHOHATIBHBIX MaTOJIOTHI
(I'IT) Hen36€KHO 1 MOCTOSHHO OJKEH CHIXKATHCS U
JOCTUTHYTh CAMBIX MUHUMAJIbHBIX TIOKa3atenei. [1pu
9TOM TOAO0OHBIC 3aBEPEHUS TIOAKPEIUISUINCH eIle
«HOBBIMH B3TJIS,IaMU», 9TO (PYHKIMK podaTosora
BIIOJIHE MOTYT OCYIIECTBIISITh Bpauu-KIMHHUIIACTHI
OCHOBHBIX CIIEIHAJIbHOCTEH MPaKTUYECKU BCEX
OOJILHUYHO-TTOJIMKIIMHUYECKIX 00beTuHeH . [IpaB-
J1a, B OTJICJIBHBIX CIIydYasX Koe-TJe 3T QYHKIHH BCE
ele BMEHSIJIHCh B 00513aHHOCTD T.H. [IEXOBBIX Bpadel
3PaBIYHKTOB ITPY KPYITHBIX TPOMBINUICHHBIX MPE-
NPUSATHSX, HE UMEFOIINX CIIEHaIbHON MOATOTOBKH B
obnactu npopnaronoruu. TpedoBanus M3 Bo3pocin
JI0 TIapaJIoKCATbHBIX HHCTPYKILUH, TIIAcsIIUX 0 0e3-
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oTiaraTe’IbHON HEOOXOJUMOCTH «EKEr0THO CHUKATh
yposenb I1I1 Ha 2%». [TapagokcanpHas 6e3rpamMoT-
HOCTb ITOJIOOHBIX «BEPJIUKTOB)» COCTOSIA B TOM, YTO
pedb 11a He O KApJUHAIBHOM YJIyYIIEHUHN YCI0BUM
TpyJa C 1eJIbI0 JTUKBUAALMHU PUYHH, BBI3BIBAIOIINX
passuthe [1I1, a mue 0 TOM, YTOOBI KITMHHUITUCTHI-
MpoQIaToIOTH AKTUBHO, TFOOBIMHU My TSMH, TOJDKHBI
ObuTH TocTUrHY Th cHIDKeHus ypoBHs [111. [TonqoOHbIe
WUMIIEPATUBBI CTATH TPUOOPETaTh CUCTEMATHUECKHH
XapakTep M OKa3aJli HETaTUBHOE BIIMSHUE HA CUCTe-
My OXpaHbl 3/I0pPOBBS 3aHATOTO HACEJIEHNUs, BbI3BAB,
COOTBETCTBEHHO, HEJIOYMEHUE METUITMHCKUX YUPEK-
JICHUH, 3aHATHIX MpoOieMaMu npodnaTtonoruu. B
I'py3un noj BIusTHEEM NOJOOHOTO poja YKazaHHH
W MHCTPYKIWi, otaensHeie MCY nmubo BoBce nepe-
crayiu cyiecTBoBath (Axanmuxe, Tounmucckas MCU
npu OOYBHOM NMPOHU3BOACTBEHHOM OOBEAMHCHHUH
«Mcanny, KBauca), mu60 u3MeHUIIU CBOM MPOdUIIb
(Toumucckas MCY npu ABHALIMOHHOM 3aBO/IE), THOO
MPEBPATHIIMCH B BOJIBHUYHO-TIOMUKIMHIYECKUE 00b-
eIMHEHUS 001EeTo MPOUIIS; HCUE3IIO MOIABIISIONICEe
OOJILIIMHCTBO ITATHBIX TPOPIIATOIOTOB IPH PEruo-
HaJIbHBIX MOJIMKIIMHUKAX, @ TAKKE [TPU 3/IPABITyHKTAX
KPYITHBIX IPOMBIIUICHHBIX TPEATIPUATHIH.

Paciag CCCP ycyryOui nosioxkeHue CTpaH ¢ Majo-
YHCIICHHBIM HACEICHUEM, B YHCIIE KOTOPBIX OKa3aJlach
u ['py3ust. CounanbHO-TIOJIMTHYECKHIE U KYJIbTYPHO-
9KOHOMHYECKHE KaTaKJIU3MBbl, Pa3BUBIINECS B
I'py3un, oxazanu TspKeneiiiee BIUSHUE HA YPOBEHb
KU3HHM HACEJICHUs: MPEKPATUIIN CYHIECTBOBAaHUE
MHOTHE KPYIHBIE MPOMBIIIICHHBIC MPEATIPHATHS —
4acTh, BpEMEHHO OKa3ajach BHE MPEJICIIOB A0CsTae-
MoctH cucteMbl M3 I'py3un (AbGxa3us, Camayabio),
4acTh NPHOCTAHOBMJIA CBOE (PYHKIIMOHUPOBAHHME.
Cpenu MeTUIMHCKUX yupekaeHui [ py3un octaaoch
CAMHCTBEHHOE YUPEKACHHE, CIIOCOOHOE MPOJI0JI-
XKHUTH npodmnaTonoruyeckyto ciayx0y-HUNMTD c
TpYIION MeIaroros, MpenoJarnmx Ha 0a3ze 3TOoro
uHCTUTYyTa npodnaTtonoruto B IMOCulIM Tou-
JIUCCKOTO TOCYAapCTBEHHOTO MEAMIMHCKOTO YHH-
BepcuteTa. TakuM 00pa3oM, CO3/1aBIIAsICSl B CTpaHe
COIMaNTbHO-I)KOHOMUYECKas 00CTaHOBKa OKa3aia
CYIIECTBEHHO OTPHUIIATENILHOE BIIMSHUE HA COCTOSIHUEC
npognaTonornueckon ciyxobl. HecmMotpst Ha TO, 4TO
PSII IPOMBIIUICHHBIX TPEANPHUATHI TOCTEIICHHO Ha-
YUHAET BOCCTAHABIMBATH CBOM (DYHKIIMH, OTCYTCTBHE
HEHTPAITU30BaHHOH CITYKObI METUIIMHCKOTO o0ecreye-
HUS paOOTAIOIIEro HACEIEHUsI BCE €Ile HE TO3BOJISET
MPUBECTH B CTPOHHYIO H HATAXKEHHYIO CHCTEMY (hopMaT
po(hIaToNIOrnIecKor MOMOIIH B CTPaHE.
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MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

Bwmecrte ¢ Tem, 3acinyKUBaeT CEpbe3HOTO BHUMAHMUS
TOT (haKT, YTO B COBPEMEHHBIX YCIOBUIX BO3HUKIIO
MHO>KECTBO MEIKHX U CpeIHEro macimrabda mpem-
MPUSATUN IO STUA0U AKIIMOHAPHBIX 00111ecTB (AO)
unu OpraHu3amnuii OTpaHUYCHHON OTBETCTBEHHO-
cti (0O0O0), 1100 YaCTHBIX MACTEPCKUX, PAOOTHUKH
KOTOPBIX HEPEAKO KOHTAKTUPYIOT C BPEIHBIMU
MPOU3BOJACTBEHHBIMU a9PO30ISIMH, TOKCUIECCKUMHU
areHTamu, ITpPOU3BOJACTBEHHBIM IIIYMOM U BHUOpa-
e, HOHU3UPYIOMHUM U HEHOHU3UPYIOMIUM H3-
aydeHueM u Jap. OQHAKO MPAKTUUYECKU HU 3a YCIIO0-
BHUSIMH UX TPYJa, HH 32 COCTOSIHUEM HUX 3J0POBBSA
JOJKHOTO MEIUITUHCKOTO KOHTPOJISI MPAKTHIECKHU
HE OCYIIECTBISAETCS, BCIAEACTBUE YETO OTCYTCTBY-
10T IICJICHAPABICHHBIN yUeT U aHaIU3 COCTOSTHUS
[I1. TTox nuarHo3oM TyOepKyJje3a JErKuxX WU
MHEBMOHUU TPU KOHCTATAIUU MPUUYUHBI CMEPTHU
MPOCMAaTPUBAIOTCS ClIydaln KOHHOTyOepKyJiesa,
1ol UH(PApKTOM MUOKApJia - Cliydau OCTPOro OT-
paBJEHUS OKCHIOM YIJIEPOJa, MOJ anoIieKcuei
- TePMUHATBHOU CTaJUU BUOPAIMOHHON O0ONe3HU,
BBI3BAHHOM O0IIIEH MM CMEIIaHHON BHOpanueit u
T.1. Cephe3Hy0 MpoOjeMy MPEeACTaBIIIOT 00JIb-
Hele [1I1, nuarao3 koTopsIx yctaHoBieH 15-20 net
TOMYy Ha3aj U mo3xke. OTCyTCTBUE MaTepHATbHBIX
CPEICTB HE MO3BOJISICT MOJAOOHBIM MallMeHTAM 00-
pamaThes 3a KBaTU(PUIUPOBAHHOM CTICIIHATH3UPO-
BAHHOU TOMOIIIBIO, BCJICICTBUE YET'O UM MPUXOIUT-
Csl OTPAaHUYUBATHCS JTUOO CaMOJICUCHHEM, JTU00, B
Ty4dIIeM ciiydae, MOMOIIbIO Bpadel, He CBEIYIITUX
B oOsiactu mpodmaronoruu. K 9ToMy KOHTUHT€HTY
OTHOCSTCS TaK)Ke U OOJIbHBIC ¢ T.H. mo3aHuMH 111,
Pa3BUBIIUMHUCS PSIJ JET CIIyCTS MOCJE MpeKparie-
HUs PO EeCCUOHANTBHOTO KOHTAKTa C THOJIOTHYE-
CKHMHU MTPOU3BOJICTBEHHBIMU (pakTOpamu (103 1HUE
MHEBMOKOHHUO3bI, TOKCHYECKUE MTHEBMOCKIICPO3HI,
MaHTaHOTOKCHUKO3 U Jp.). [IpakTuuecku BeCh 3TOT
KOHTHUHTEHT COBEPILICHHO JIUIICH, C OJTHOW CTOPO-
HBI, aJICKBATHOM MEIUIIUHCKOH MOMOILIH, a C APYTOn
— HE00XOUMOT0 COOTBETCTBYIOIIETO IKCIIEPTHOTO
3aKJI0YEHHUS] C MaTe€pUaIbHON KOMIIEHCALUEN 3a
TPYJIOBOE YBEUbE U Pa3BHUTUE MPO(PECCUOHANTD-
HOM MHBaAJIUIHOCTU. BMecTe ¢ TeM, MHOTOJIETHUH
COOCTBEHHBIM OMBIT MO3BOJISIET YTBEPXKIATh, UYTO
umenHo [1I1 oTHocuTeA K Tpymme Tex 3a00IeBaHmid,
paHHee pacro3HaBaHUE KOTOPBIX C a€KBATHBIM
OCYIIECTBICHUEM JIedeOHO-peaOUITUTAIIMOHHBIX
MEpOIPUSTUH MMO3BOJsIET Hanbonee 3PpPpeKTuBHO
NPEAOTBPATUTH TskKeble GopMbl O0JIE3HEH U CO-
XPaHUTh O0IIYI0 ¥ TPO()ECCHOHAIBHYIO TPYI0CIIO-
COOHOCTH OOJILHOTO.
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Pe3ynbpTaThl IpOBEJCHHBIX HAMH B TEUCHHUE JiE-
CATUJICTUN Hay4YHBIX M3BICKAHWH yOenuiu Hac B
CYLIECTBOBAaHUH PA3ITUUHBIX d9PPEKTUBHBIX ITyTEH 1
HEOTpaHWYEHHBIX BOZMOXKHOCTEH JIst OOHApY KEHUS
CYOKJIMHUYECKUX CJIBUTOB B OPraHU3ME JIUI], KOHTaK-
THUPYIOIIMX C MIPOU3BOJACTBEHHBIMU BPETHOCTSIMH, C
ITOMOIIIBIO UCCIIEZIOBAHUS TeHETHUECKHUX XapaKTepH-
CTUK, UMMYHOJIOTUYECKUX CTUTM, OMOXUMHYCCKUX
OTKJIOHEHUI, KpUTepHeB HACIeICTBEHHOT O Tpe/pac-
TIOJIOXKEHUS, MAPKEPOB TPYIII KPOBU U Psifia IPYTUX
HH/IMKaTOPOB, YMCIIO KOTOPHIX MO Mepe AaIbHENIIIEro
Iporpecca MEAUIIMHBI U CMEKHBIX OMOJOTHYECKUX
HayK Oy/IeT IOCTOSIHHO PACIIUPSTHCS U MOTIOTHSITh-
cqa [2,6,8]. IIIT Tem CymecTBEHHO U OTIAUYACTCS
OT MPOYUX KIUHUYECKUX (OPM HO3O0JIOTHH, YTO
mporaToyIor TOYHO MOKET CIEAUTH 332 CUCTEMOMH
«OTHOJIOTUSI-37I0POBBE» U «J1032-3(PPEKT, TOCKOIBKY
pH 00IIIEeCOMAaTUYECKUX 3a00JIEBaHUSX MOA00HBIN
LIeJIeHAaNpaBIEHHbIH MEJIULIMHCKU MOHUTOPUHT
yalie BCero MpakTuiecku HeypocsraeM. Bmecre ¢ Tem,
B COBPEMCHHBIX YCIIOBHUSX, PYKOBOJICTBO CTPaHBI,
MIPUHHUMAIOIIee BCE BO3MOXHBIE U JIOCTYTIHBIE MEPbI
JUTS. BO3POKACHUS MPOMBIIIIEHHOTO MPOU3BOJICTBA
U TOIHSITHUS YPOBHS YKOHOMHUYECKOTO PA3BUTHUS C
LIEeJIbI0 PAacCIIMpPEHUs] KOHTUHTeHTa HaceJIeHHUs CO
CPEeIHHM MaTepHalIbHBIM JIOCTATKOM, TTOCTEIEHHO
peabuIUTHPYET CYIIECTBYIONUE MPOMBIIIICHHBIE
00BEKTHI, MPEKPATUBIINE B TEUCHUE MOCIEIHUX
JIECATHIICTHI CBOM MPOM3BOJICTBEHHBIC (DYHKIUH,
a TaK)Ke CO3/1aeT HOBbIE OOBEKTHI JIJIsl PUBIICUCHUS
HepaboTaloIero KOHTUHTCHTa TPYIOBBIX PECYPCOB
K aKTHBHOU pabote. [lapannenbHo 3TOMY, TTOBCe-
MecTHO Bo3HHMKaroT HOBbIe AO u OOOQO, rie 3aHsATHI
OTHOCUTEJIBHO HEOOJbIINE KOHTUHTCHTHI TIPOU3-
BOJUTEIIEN, HEPEJKO IMOJABEPraroliuxcss BO3Aei-
CTBHIO HEOJIArOMPUSITHBIX WK BPESIHBIX (DAKTOPOB
MIPOU3BOJICTBEHHON Cpeabl (Cpeau KaMeHOTECOB U
CTPOUTEJIEH - COTHEeUHAas paauanysl, mbUIb IEMEHTa,
MpaMopa, TpaHuTa, NCKYCCTBEHHBIX MaTepHasoB, a
TaKKe JIOKaJbHasi BUOpaIus; cpeid MallMHUCTOB
MOJIFEMHBIX KPAHOB U 9KCKaBAaTOPOB - CMEIIaHHAs
BUOpanus, HeOIarompusTHbBIE METEO(PaKTOPHI;
Cpe/y IOBETUPOB - a3pO30JIM CMEIIAaHHOTO COCTaBAa;
CpeZu ONepaTopoB KOMIBIOTEPHBIX YCTAHOBOK -
HEMOHHU3UpYIOlllee U3TydyeHHe, MepeHaIpsKeHue
3pPUTENBHOTO aHajdu3zaTtopa u T.m.). CIUCOK 3TOT
BecbMa OOMIMpeH, 0OJHAKO, MpodecCuoHanIbHas
JeSITeIbHOCTh MOJOOHBIX JIUI] B COBPEMEHHBIX
YCJIOBUAX MPAKTUYECKHU JIMIIEHA 3JIEMEHTOPHOTO
LIeJIEHANPaBJICHHOT0 CAHUTAPHOTO HaA30pa U Me-
JTUIITHCKOTO MOHUTOPHUHTA.
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Co3znasiiasicst 00CTaHOBKA MPEJCTABISIET CEPbE3HYI0
yrpo3y Kak HEMOCPEACTBEHHO pabOTAIOIUM JIHLAM,
TaK ¥ MOCJIEYIOINM ITOKOJICHHSIM, €CITH yYECTh POJIb
BPEIHBIX MPOo(decCHOHANBHBIX (AaKTOPOB B TreHese
3a00JICBaHUI TOTOMKOB, POJIUTENN KOTOPBIX IOABEP-
raroTCsl CUCTEMaTHYECKOMY BO3JICHCTBUIO BPETHBIX
(haxTOpOB MPOM3BOICTBEHHON Cpebl [5,6].

He BbI3BIBa€T COMHEHHMI, YTO Hapsy C pa3BUBLIU-
Mucs ¢ Hadaiga 90-pIX To/I0B MPOIIIOTO CTOJETHUS
B ['py3un orpunateiabHbIMUA AeMOTpahUIecCKUMH U
COIIMAJIbHBIMH CABUTaMM (CHM)KEHHUE IOoKa3aTenei
IIPUPOCTa KOPEHHOTO HACEJIEHUs, TIepepacupeese-
HUE OCHOBHOT'O KOHTHHI€HTA KHUTEJIEeH CeNbCKUX U
TOPHBIX PETHOHOB B KPYIHbIE TOPOJA, MpeuMyIlie-
CTBEHHO B cTonuny [ py3un, npeoOnaganne KOHTUH-
TEHTA HACEJICHUS C YPOBHEM JKHU3HU, 3HAUUTEIILHO
HUKE MUHHMMAJIBHOTO, HEJIOCTYITHOCTh BBICOKOKBa-
mUIMPOBaHHON MEAMIIMHCKOM TOMOIIH | . ), OT-
CYTCTBHE HEOOXOJMMOTO MUHMUMAaJIbHOTO MEAHMIINH-
CKOI'O U IIPEBEHTUBHOT'O KOHTPOJIS 38 [TOAABIISFOIIIAM
0OJIBIIMHCTBOM PabOTAOIIEr0 KOHTHHICHTA B €Il
Oosbinel Mepe ycyryOisieT onacHOCTh CHUXKCHUS
KAaueCTBa XKU3HU U [T0Ka3aTeled 3[0pOBbs B3pOCIIOrO
HACEJICHUS U YCWINBAET PEATIbHYIO YTPO3Y COCTOSIHUS
3I0POBBS Oy IyIINX MOKOJCHUH CTPaHBI.

Hcexons U3 peanbHOM KapTHHBI, HE TEPIUT OTJIara-
TEJILCTB pa3padoTKa 1 BHEIPEHUE HEOTIIOKHBIX KOM-
IIJIEKCHBIX MEP, HAIIPABJIEHHBIX HA OXPaHy 3/10pPOBbs
TPYJIOBBIX PECYPCOB CTPAHBI U UX IOTOMCTBA. B 3TOM
KOMILIEKCE CIIEeIyeT IIPeyCMOTPETh BCE OOIIEU3BECT-
HBbIE 1 00IIETIPH3HAHHbIC HAITPABJICHUSI, OCYIIECTBIIC-
HUE KOTOPBIX PEAIBHO MTO3BOJIUT JJOCTHUb KEIAEMBIX
MIOJIOKUTENIBHBIX TEHJCHIUI U Pe3yJIbTaTOB.

[TepBoe HampaBiieHUE - BKIOYAET O€30TIaraTelib-
HOoe (opMHpOBaHHUE B CiIyk0Oe 37paBOOXpaHEHUs
CTpaHbI CIICIIUAJIBHOTO MEHEIPKMCHTA JJI1 CO3IaHU
00IIeOCTYTHON CUCTEMBI IEPBUYHOTO MEIUIIUH-
CKOT0 ofecreueHus: paboTaloIIero KOHTHHICHTA
HAaCCJICHHU U YJICHOB UX CEMbH, CCTU CTALITMOHAPOB
JJI BBIABJICHUS JIMI C MPECKIIMHUYCCKUMU U HaYaJIb-
HeiMu Gopmamu [II1 ¢ nensio obecriedeHus cBo-
€BPEMEHHOT'0 HAaIpaBJICHUS MX Ha 00CIieJI0OBaHUE
B CICIHATM3UPOBAHHYIO MPOPHATOIOTHICCKYIO
KIIMHHUKY. HCOGXOI{I/IMO HU3bICKAHHUC PCAJIbHBIX
nyTed U CPeCTB s (PMHAHCOBOTO 00CCIICUCHUS
OXpaHBbI 3J0POBbs Pa0OYHX U CIYKALIUX C CO3/1a-
HUEM IITAaTHBIX eIMHUI BpauehH-po(rnaTosoros B
PETUOHAJIBHBIX MOJUKIMHUKAX CTAJIMIIbI, 4 TAKXE
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B OT/I€JbHBIX PETMOHAJIBHBIX LEHTpax A 3ajei-
CTBOBaHMSI JICU€OHO-TIPO(DUIAKTUYECKOT0 MOHHUTO-
pUHTa B CUCTEME OXPaHbl 3JJ0POBbS TPYASIIUXCS.

Bropoe HanpaBnieHue - NoApa3yMeBaeT HEOTI0KHOE
obecnieuenue LleHTpa crierpanm3upoBanHol podnaTo-
Jioruyeckoi momori crpanbl - HUMMTD HeoOxou-
MBIMH YCJIOBHUSIMU JIJISl PEaTU3aI[UU COCTABIICHHBIX B
JaHHoM L{eHTpe railjuIsiiiHOB, OCYILIECTBJIIEHUS MaTe-
PHAaIBHO JOCTYITHOTO ISt pabouuX U cayKamux obe-
CHEYEHHUSI MEIUIIMHCKON TOMOIIBI0, HEOOXOIUMON
JUIsl 0OCIIeIOBaHMsI, IMAaTHOCTHKH, JICUCHHSI U pea-
OWJIUTAIIMY JIUI] C HAYaJIbHBIMU TIposiBiicHuUsiMu 111
Y MPEJIOTBPALICHUS PA3BUTHUS WHBAIUIU3UPYIOIIAX
¢dbopM 3a00seBaHMI, HAHOCSIIUX YIIEPO HE TOJBKO
3JI0POBBIO MAIUCHTA, HO M TOCYAapPCTBY, BCICICTBUE
HEOOXOIMMOCTH HM3BICKAHUSI JIOTOJHUTEIbHBIX
MaTepHaJbHbIX KOMIICHCAIUH JUIS pealin3aluu
peabUIUTAIIMOHHBIX KOMILJIEKCOB M MEHCUOHHOTO
oOecrieyeHus] MHBAIHU/IOB IO MPOPECCHOHATBHOMY
3a00JIeBaHUIO.

Tperbe HampaBieHHE - 3TO MPOJyMaHHOE COCTaB-
sieHne U epeHIMPOBAHHBIX YUeOHBIX CHIIA0YCOB U
MOJIyJIeH, BKITIOUAIOIIHX, HAPsLy ¢ Hanbosee pacnpo-
cTpaHeHHbIMHU B Mupe ¢opmamu [111, cnermansio Tex
HO30JIOTHH, KOTOPBIE MpeIcTaBIsitoT 1tst [ py3un mmubo
kpaeByro [1I1, mnbo Hanboee yacTo HabMOAAIOIIHECS
13 1 MHTOKCUKALIUH, /IJIsI TOJITOTOBKU CTYJICHTOB Me-
JIULMHCKUX BY30B CTpaHbl U pe3uaeHToB 1o [T u no
KJIMHUYECKUM JUCLIHUIUIMHAM JIFO0O0H CrIennaabHOCTH,
a TaKkKe B TPOLIECCE OCYIIECTBICHNUS HEMPEPhIBHOM
MEIULMHCKON MOJTOTOBKM BpAauy€U-KIMHUIUCTOB U
MEJIUIIMHCKUX PAOOTHUKOB JIFOOOTO TPOQHIIS.

UYeTBepToe HampaBJIeHUE - HAYYHO-HCCIIEI0BATENbCKas
JIeSITeIbHOCTD, BKIIOYAIONIAsl YIIyOJIeHHOE U Lielie-
HaIpaBJeHHOE U3yYeHHe MaTOTeHEeTHYECKUX OCHOB
kpaeBoii Il ¢ onpeneneHneM TOHYAWIIMX MHTUM-
HBIX MEXaHU3MOB, MO3BOJISIIOIIMX C IOMOIIBIO Te-
HETHYECKHUX, UMMYHOJIOTHYECKHX, OMOXUMHUECKHUX
MapKepoB W COBPEMEHHBIX METOJIOB JIy4eBOH aua-
THOCTHKH, CBOEBPEMEHHO BBIABJIATH MPEAPACIOo-
KEHHOCTh K Pa3BUTHIO WM YK€ pa3BHUBAIOIINeECs]
npekauandeckue Gopmsl 11 s cBoeBpeMeHHOTO
MpeJOTBpAIICHUs] MaHU(pECTAIIMH WX BBIPAKEHHBIX
KIIMHUYECKUX POPM.

[TonoOHBIN KOMITJIEKCHBIM MOAXOJ] MPECTABIISICT

c00O0H BIIOJIHE peajbHbIA MyTh K 3QEKTUBHOMN Mpe-
Bennuu I1I1.
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BHOBB 00peTs MOTEpSHHYIO B TeUEHHE MHOTHX JIECS-
TUJIETUH U I0JITOXKIAHHYIO HE3aBUCUMOCTb, PYKOBO/I-
CTBO ['py3un NpuHUMAET MepPHI [ €€ BKIIFOUECHHUS B
CUCTEMY CTpaH EBpOINENHCKOro peruoHa.

Ha sTom GiiarogaTHOM U 6J1arOpOAHOM IIyTH OXpa-
Ha 3710pOBbs HAaCEJICHHs IPEICTaBIsIeT CO00H 0OHO
U3 CYIIECTBEHHBIX COCTABJSIOIUX U CIAraeMbIX
MIPOTPECCUBHO MBICIAIIEH cTpaHbl. B mo0oii nepe-
JIOBOM CTpaHE OCHOBHON KOHTHHI'€HT B3POCJIOrO
HACEJIEHUs IPEICTABICH €€ TPYIOBBIMU pECYp-
CaMH, IO3TOMY BIIOJIHE JIOTHYHO U €CTECTBEHHO,
YTO OXpaHa 340POBbs TPYIALIUXCS - ITO Hauboee
MOIIHBIN pbIYar sl JOCTUXKEHUs 0J1aroCOCTOSHUS
CTpaHbl U BBICOKOT'O YPOBHS KauecTBa KU3HU Ha-
CeIeHus.

ITpesennus I1I1 no3Bonser:

paboTaroIeMy HHANBUAY OCYIIECTBUTh KOHCTUTYIIH-
OHHOE IIPaBO Ha OXpaHy COOCTBEHHOI'O 310POBbs;
MEJIMIMHCKUM CIIEIUAINCTaM JOJKHBIM 00pa3oM
peann3oBaTh CBOU Mpo(eccHOHaNbHbIE YCHIUS Ha
IpeaoTBpalleHne o0IecoMaTHuecKux U npodgec-
CHOHAJIbHBIX 3200J1€BaHNii B KOHTUHI'€HTE TPYI0BBIX
pPeCypCOB CTPaHBI;

HallY BO3POJUTH U HAPAIIUBATh 3710POBbIi FeHO(OHT;
PYKOBOJUTEIISIM IPOU3BOJICTB U OpraHU3aluil COXpa-
HUTb CTQXUPOBAHHBIC KAJIPbl 3JOPOBBIX OIBITHBIX,
KBaTM(DUIIMPOBAHHBIX CIICIHATICTOB M, TEM CAMBIM,
00ecIeunTh BEICOKHE KOTMUECTBCHHBIC U KAUeCTBEH-
HBbIE [10KA3aTEJIN BBITYCKAaeMOU TPOLYKIUU C POCTOM
rOCYJapCTBEHHBIX JI0XO/I0B;

roCyJlapCTBY COKPAaTUTh HEPALIMOHAIBHBIE U HE-
ONpaBJaHHBIC PacXoJbl Ha peaOMINTAIMOHHO-
KOMIICHCALIMOHHBIE 3aTPAThI C IIEPEPACIIPEACICHUEM
COKOHOMJICHHBIX (PMHAHCOBBIX CPEJCTB Ha JIpyrue
HACYIIHbIE HYX/Ibl CTPAHBI.

Tak MMPEACTAaBIAKOTCA HaM B COBPEMECHHBIX YCIIOBUAX
HEOTJIOKHBIE MPOOJIEMBI PO ECCHOHALHOM MaTOJI0-
TUU U peajibHbIe IyTH UX peleHus B ['py3un.
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SUMMARY

URGENT PROBLEMS OF OCCUPATIONAL DISEASES IN GEORGIA
IN THE JUNCTION OF XX-XXI CENTURIES

Tsimakuridze M., Saakadze V., Tsereteli M.

Thilisi State Medical University, Department of Occupational & Environmental
Medicine Institute of Labor Medicine and Ecology

The radical reform of health care system in Geor-
gia after the collapse of the Soviet Union negatively
affected the occupational medicine, environmental
medicine, occupational health services, and preven-
tive measures. The level of medical assistance to
people suffering from harmful industrial factors de-
creased, which is a serious danger for the health of
the workers and for the next generations.

The aim of the article is to protect the right to means
for adequate health and suggest effective ways for
health care improvement.In order to reconstruct the
system of Occupational and Environmental Medi-
cine, it is necessary to create a network of occupa-
tional healthcare. We strongly believe investment in
preventive health is vital to safeguard and improve

© GMN

the health of the community. The Center of Occupa-
tional Medicine and the Institute of Labor Medicine
and Ecology with corresponding financing, educa-
tional programs for medical students and continu-
ous practice of physicians in occupational medicine,
enhancing the number of the scientific research de-
signed to discover the early forms of occupational
pathologies and timely prevention of the disease
is vital to protect the right to means for adequate
health, to advance the professional development of
physicians, nurses, research scientists, and allied
health professionals in order to diminish general and
occupational diseases in Georgia.

Key words: harmful industrial factors, occupational
medicine.
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PE3IOME

HEOTJIOKHBIE NPOBJIEMbI IPO®EC-
CHUOHAJIBHOM MATOJIOT' U BTPY31UU HA
PYBEXKE XX-XXI CTOJIETUI

Humaxypumze MLIL, Caakanze B.IL., Leperean M.H.

Tounuccxuii 2ocyoapcmeennvill. MeOUYUHCKUL YHU-
sepcumem, Oenapmamenm mMeouyunsbl OKpyscarouet
cpedvl u npogheccuonanvrol meouyunvt, HUHM meou-
yunvl mpyoa u sxonoeuu, Tounucu, I pyzus

[Tocne pacmama CCCP u obperenus ['py3ueit rocy-
JTAPCTBEHHON HE3aBUCUMOCTH, B pe3yJIbTaTe Pa3BUBH-
IIMXCS B CTPaHe COIMATbHO-OKOHOMHUYECKUX U3MEHE-
HUi 1 TpeoOpa3oBaHmii, B CHCTEME 3/IPaBOOXPAHEHUS
TPYAOBBIX PECYPCOB CTPAHBI IPOU3OIILIN HETATHBHBIE
W3MEHEHNs, MPaKTHYECKH HUBEIIMPOBABIIIUE CHCTEMY
PO IIaTOIOTNIECKOM TTOMOIIH JTUIAM, HAXOIATIIM-
¢ B PO EeCCHOHATBHOM KOHTAKTE C BPETHBIMHU
MPOU3BOJCTBEHHBIMU (akTopamu. Co3maBuisics B
cTpaHe 00CTaHOBKA MTPEICTABISIET CEPHE3HYI0 YTPO3Y
COCTOSTHHIO 370pPOBbs padOTaromeMy HACEIEHUIO 1
WX TOTOMCTBY.

C y4eToM MHOTOJIETHETO HAay4YHOTO, OpTaHHU3aIH-
OHHOTO, TIEarOTHYeCKOTO U MPaKTHIECKOTO OTBITa
aBTOPHBI CTaTbu (HOPMYITUPYIOT d(PPEeKTHBHBIE TYTH
YITyqIIeHHUS] MEAUIIMHCKOTO 00ECTIeUeHHS TPYAOBBIX
PECYPCOB CTPaHBI U COXPAHEHUS UX 37I0POBBSI.

Jl71s1 BOCCTaHOBIEHNUS CTPOMHOM CUCTEMBI TPEBEHTUB-
HOM MEJIMIIMHCKOM TOMOIIIM HACEJIEHUI0, UMEIOIIIEMY
npoeccrnoHaNbHBIN KOHTAKT ¢ BpeAHBIMHU (hakTo-
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pamMu pOM3BOACTBA, HEOTIOKHBIMUA MEPaMH SIBJISI-
IOTCSI CO3JTaHHE B CITYKO€ 3/[paBOOXPaHEHHUS CTPaHBI
CETH CIEeUUAIN3UPOBAHHON MPOQPIATOIOTHIECKON
ciykObI, obecrieyeHre eHTpa NpopuaToIOrHu —
WHcTrTyTa METUITMHBI TPY/a ¥ 9KOJIOTHH - COOTBET-
CTBYIOLICH (MHAHCOBOM MOAEPIKKOM, COCTaBIICHHE
nuddepeHINPOBaHHBIX YUeOHBIX MPOTPAMM ISt
MOJITOTOBKH CTYJIEHTOB MEIUIIMHCKUX BY30B CTpa-
HBl ¥ HEMPEPHIBHOM MOJATOTOBKH U TIEPETIOATOTOBKU
Bpauei-KIMHUIMCTOB B 00JacT MpOo(IaToIOrHH,
pacmpeHne o0beMa Hay4YHBIX MCCIEIOBaHUM,
HaTpaBJICHHBIX HA 3((EKTUBHOE BBISBICHHUE Ipe-
KJIMHUYECKUX U PaHHUX (OpM MpodecCHOHANTBHON
MaTOJIOTHH C LIENBIO0 CBOEBPEMEHHON PEBEHINH Pa3-
BUTHS ITPOPECCHOHATEHON HHBATMTHOCTH U OXPaHbI
30POBbSI IOTOMCTBA POJIUTEINCH, KOHTAKTHPYIOIHX C
npodeccHoHaTbHBIME BpeAHOCTSIMU. OCyIIIeCTBICHHE
9TUX MEP MO3BOJIHUT PadOTAIOIIEMY HHAUBHIY OCYIIIe-
CTBUTBH KOHCTHTYIIMOHHOE TIPaBO Ha OXpaHy COOCTBEH-
HOTO 3/I0POBbST; METULIHCKHIM CIIELHATIACTAM JIOJDKHBIM
00pa3oM peat30BaTh CBOU MPO(ECCHOHATILHBIC YCHIIHSI
Ha MpeoTBpalleHre 00IIeCOMaTHIECKUX U mpodec-
CHOHAJIbHBIX 3200JIeBaHUH B KOHTHHICHTE TPYIOBBIX
PECYpCOB CTpaHbl; HALlMK BO3POAUTH U HApaIUBaTh
3JI0pOBBIN TEeHO(POH/T; PYKOBOJUTEIISIM ITPOU3BOJACTB
OpraHu3alyi COXPaHUTh CTAKMPOBAHHBIC Ka/IPhI 3710-
POBBIX OMBITHBIX, KBATH()HIIMPOBAHHBIX CIICIIAATICTOB
U, TEM CaMBbIM, 00ECIIEUNTh BBICOKHE KOJIMYECTBCHHbIC
Y KaueCTBCHHBIE TOKA3aTEIH BBITYCKAaeMOU PO TYKIIUN
C POCTOM r'OCYJAPCTBEHHBIX JIOXOJI0B; TOCYAapCTBY CO-
KpaTUTbh HepallMOHAIBHEIE M HEOTIPABIAHHBIC PACXOJIbI
Ha peabWIINTAIMOHHO-KOMIICHCAIIMOHHBIE 3aTPaThl C
niepepacrpeieiecHieM COKOHOMIICHHBIX (PMHAHCOBBIX
CpE/ICTB Ha JIpyr'He HACYIIHbIC HY>K/IbI CTPaHBI.
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