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K CBEJEHHIO ABTOPOB!
[Tpu HampaBiIeHUM CTaThU B PEJAKIMIO HEOOXOAMMO COOIONATh CIIEAYIOIIUE MTPaBUIIa;

1. CraTbs 1o/mKHa OBITH IPEJCTABICHA B IBYX SK3EMIUISPAX, HA PYCCKOM MJIM AHIINHCKOM SI3bI-
Kax, Hare4yaTaHHast 4Yepes3 MoJITopa HHTEPBasia Ha 0HOI CTOPOHE CTAHAAPTHOIO JIMCTA ¢ IMPUHOM
JIEBOTO MOJISI B TPHM caHTHMeTpa. Mcrmons3yemblil KOMITBIOTEPHBIH WPUQT I TEKCTa Ha PYCCKOM U
aHTmiickoM si3pikax - Times New Roman (Kupuaiauma), s TeKCTa Ha TPY3WHCKOM SI3BIKE CIIEAYET
ucrions3oBath AcadNusx. Pazmep mpudra - 12. K pykonucu, HarieuaraHHON Ha KOMIIBIOTEPE, TOJDKEH
ob1Th ipuitosker CD co craTbeit.

2. Pa3mep craThy 10IKeH OBITh HE MEHEe LIIECTH U He 00J1ee MSITHAALATH CTPAHUL] MAIIMHOIINCH,
BKJIIOYAs yKa3aTelb JINTepaTyphl H pe3ioMe Ha aHTIIMICKOM, PYCCKOM U TPY3MHCKOM SI3bIKaX.

3. B crarbe 1omKHBI OBITH OCBELICHBI aKTYaIbHOCTh IaHHOTO MaTepraa, METOAbI M PE3YJIbTaThl
UCCIIEIOBAHUS U UX 00CYyKACHHE.

[Ipu npencTaBneHny B re4aTh HAYIHBIX IKCIIEPUMEHTATFHBIX pab0T aBTOPHI IOJIKHBI YKa3bIBaTh
BUJ U KOJIUYECTBO SKCIIEPUMEHTAIBHBIX KUBOTHBIX, IPUMEHSIBIIMECS METOABI 00€30011BaHUs H
YCBIJICHHUS (B XOJ€ OCTPBIX OIIBITOB).

4. Tabnuikl HEOOXOAMMO ITPEICTABIISTH B IedaTHOH Gopme. DoTOKONHHM HE TpUHUMAIOTCs. Bee
nHu(ppoBbIe, UTOrOBbIE U MPOLEHTHBIE JaHHbIE B TA0JHMIAX JOJKHBI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuiel U rpaduKy 1OJDKHBI OBITH O3aryIaBIICHbI.

5. ®ororpadun TOHKHBI ObITh KOHTPACTHBIMH, (DOTOKOIUH C PEHTTEHOIPAaMM - B TIO3UTHBHOM
n300pakeHUH. PUCYHKH, YepTe:KN U TUarpaMMbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABHUTH B
COOTBETCTBYIOLIEE MecTO TekcTa B tiff hopmare.

B noanucsx x Mmukpodororpadusam ciaeayer yka3plBaTh CTEIIEHb YBETHUEHHS Yepe3 OKYISp WU
00BEKTUB M METOJ] OKPACKU HIIM UMIPETHALIMH CPE30B.

6. @amMIIINN OTEYECTBEHHBIX aBTOPOB IIPUBOAATCS B OPUTHHAIBHON TPAHCKPHITLIUH.

7. Ilpu opopmicHUU U HalnpaBiIeHUU cTareil B kypHan MHI' nmpocum aBTOpOB coOmronaTh
MpaBwiIa, M3IOKEHHBIE B « EAMHBIX TpeOOBaHUSAX K PYKOMHCSAM, IPEACTABISIEMBIM B OMOMETUITTHCKIE
JKYPHAIIBD), TIPUHATHIX MeXXTyHapOIHBIM KOMUTETOM PEJAKTOPOB MEAWIIMHCKUX JKYPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B KoHIEe Ka)10i OpUTHHAIBHON CTAaThbH MPHUBOANUTCS OuOIMorpaduyueckuil cCnucok. B cnmcok iure-
paTypbl BKIIIOUAIOTCS] BCE MaTepHaibl, Ha KOTOPBIE MMEIOTCS CChUTKM B TeKcTe. CHHMCOK COCTaBISAETCS
B a(haBUTHOM TOps/IKE U HyMepyeTcsi. bubnmorpaduueckoe onucanne JIMTeparypbl COCTAaBISETCS HA
A3BIKE TEKCTa IOKYMEHTa. B crrcke nureparypsl cHavana MpUBOASTCS paboThl, HATMCAHHBIE 3HAKaMHU
Ipy3HHCKOTO anaBuTa, 3aTeM KHUPWIUTHIECH 1 narnHuied. CChUIKM Ha UTHPYEMbIe paObOThI B TEKCTE
CTaThH JAIOTCS B KBAJPATHBIX CKOOKaX B BHJIE HOMEPA, COOTBETCTBYIOIIEMY HOMEPY JTAHHOM PabOTHI B
CIIHCKE JIUTEepPaTyphbl.

8. lnst momyuyeHus mpaBa Ha MyOJIMKAIMIO CTaThsl JOJDKHA UMETh OT PYKOBOAMTENS PadOThI
WIN YYPEKISHHS BU3Y U COTIPOBOIUTENbHOE OTHOIICHNE, HAMMCAHHBIC WIIM HalledyaTaHHbIe Ha OJaHKe
Y 3aBE€PEHHBIE MOJNHICHIO U NEYaThIO.

9. B xoHIIe CTaThH JOIKHBI OBITH TOJIIMCH BCEX aBTOPOB, OJTHOCTbIO IPUBEACHBI UX (haMmiIny,
MMEHa U OTYECTBA, YKa3aHBl CIY)KEOHBIH M JOMAIIHWA HOMepa Teiae(OHOB M aJpeca HIIN UHBIC
koopauHaTel. KonndgecTBO aBTOPOB (COaBTOPOB) HE AOIDKHO MPEBHIIIATH MATH YETIOBEK.

10. K crarbe n0KHBI OBITH MIPHIIOKEHBI KpaTKkoe (Ha MOJICTPAHMIIbI) pe3ioMe Ha aHIITUHCKOM,
PYCCKOM 1 TPy3MHCKOM SI3BIKaX (BKJIIOYAIOIIEE CIISAYIONINE Pa3AeIibl: BCTYIUIEHHE, MaTepral U METOIbI,
pe3yabTaThl ¥ 3aKIFOYCHIE) U CITUCOK Kio4YeBbIX ¢iioB (key words).

11. Penakiust octaBisiet 3a cOO0# MpaBo COKpaIarh U HCIPaBIsTh cTarbi. Koppekrypa aBropam
HE BBICBIIAETCSI, BCSA paboTa M CBEpPKa MPOBOAUTCS IO aBTOPCKOMY OpPHUTHHAITY.

12. Hegomyctumo HampaBjeHHE B peAakUUI0 padoT, MpeACcTaBIEeHHBIX K MeYaTH B MHBIX
W3aTEeIbCTBAX WIIN OMYOJIMKOBAHHBIX B APYTHX H3JAHUSX.

IIpu Hapymiennn yka3aHHBIX PABUJI CTATHH He PACCMATPUBAIOTCS.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

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 CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 6 pages and not exceed the limit of 15 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 in tiff format.

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. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

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, Russian and Georgian (including the
following sections: introduction, material and methods, results and conclusions) and a list of key words.

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

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

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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ONPEJEJEHUE ®PAKTOPOB PUCKA PA3BUTHSA ITAIEHTAPHOM IUC®YHKIUHA
Y KEHIIUH C HEBBIHAINMBAHUEM BEPEMEHHOCTHU B AHAMHE3E
C IPUMEHEHUEM PETPOCHHEKTUBHOI'O, CPABHUTEJIBHOI'O
N CTATUCTUHYECKOI'O AHAJIN30B

Kynunosa B.B.

Xapwvkosckas meOuyuncKas akademust nocaeouniomMno2o 0opazoeanus. Xapvkos. Ykpauna

HeBpiHammBanne OEpEeMEHHOCTH SIBISECTCS OJTHOU M3
aKTyaJIbHBIX TPOOIEeM COBPEMEHHOW MEpHHATAIBHOM
MEIUIHUHEI, 00YCIIOBICHHOE HE TOIHKO MEAWINHCKUMU
(aHaTOMUYECKHUE, YHIOKPUHHBIC, HHPEKITMOHHBIC, XPO-
MOCOMHBIE U HIMMYHHBIE aHOMAJIIH, TPOMOOINTHIECKIEC
HapyIIeHUs, SKCTPareHUTaJIbHBIC 3a00IeBaHUS UANOIA-
TUYECKON ATHOJIOTHH), HO U COIUATHHBIMH (aKTOPAMH
(cHIKEHME TPHUPOCTA HACEICHUS, MOBBIIICHUE YPOBHS
TEepUHATAILHON U JIETCKOM CMEPTHOCTH, OTPUIIATEIbHOE
BIIMSTHHE HA JCTOPOIAHYIO (DYHKITHIO JKeHITHH) [1].

MHOkecTBOM HCClieIoBaTeNIe JOKa3aHO, YTO MIEPBUYHOE
HEBBIHAIIMBAHUE OEPEMEHHOCTH, OCJIOKHEHHOE TIIAIeH-
TapHOH nuchyHKIueH, B 47,6-77,3% nabnroneHuit BeneT
K JUCTpEcCy | 3aJiepkke pocTa mioxaa [1,2].

[Mnanenrtapuas muchynkuus (I11) mmeer mymapTudak-
TOPHYIO MTPUPOJY, COIPOBOXK/IACT BCE OCIOKHEHHUs Oepe-
MEHHOCTH, peasiu3ysiCh Ha MOJICKYJISIPHOM, KJIETOUHOM,
TKaHEBOM M OPI'aHHOM YPOBHSIX U HAPYIIAET CIIOCOOHOCTh
TUTALCHTHI MTOJ/ICPXKUBATh aJIeKBATHBIM 00OMEH MEXIY Op-
TaHU3MOM Matepu | miona [4,7].

[To naunHBIM psaga aBTopos [ 1,4], aucTpecc miona HHIYIH-
pYyeT MpeXIeBPEMEHHbIC POJIbI, HECMOTPSI Ha MEPOTIPHsI-
THS1, IPUHATHIC 110 037I0POBJICHUIO JKeHIUH. [IpexaeBpe-
MEHHBIC POJIBI SIBIISTIOTCSI OHON M3 OCHOBHBIX IPOOIIEM
MIEPUHATOJIOTMH HE TOJILKO B YKpaMHE, HO U BO BCEM MHUDE.
CornacHo nanubeiM uccienoanus Bord Too Soon u npu
yaactun 6onee 50 opraHuzammii, BKiIodas [100ansHbIH
QJIBSTHC T10 TIPEAOTBPAIICHHUIO [TPEKIEBPEMEHHBIX POJIOB -
GAPPS, noka3zaHo, 4To KaK/IbIi A CATHI HOBOPOXKACHHBIN
POXIaeTcs paHbIlle OJIOKEHHOTO CpoKa [4].

IIpemxeBpeMeHHbIE POJBI SABJIAIOTCS OCHOBHOW MpPU-
YUHOW TIepUHATAILHON 3200JIeBAEMOCTH M CMEPTHOCTH
HOBOPOXKACHHBIX, cOCTaBIsAsA 75-80%, mpraem okoio 40%
STHX HAOONEHUH MTPUXOIUTCS HA POJIBI CPOKOM MEHBIIIE
32 megens. CremyeT TakKe OTMETHTH, YTO BBDKHBIIIHE
TOCJIe TIPEXKACBPEMEHHBIX POMIOB JETH CTAIKUBAIOTCS C
LIEJTBIM PSIIOM HeOIaronpuATHRIX HEOHATAIBHBIX HCXO/IO0B,
BKITIOYAs TSDKEYIO TPaBMY TOJIOBHOTO MO3Ta, XPOHHIECKUE
3a00seBaHNs TETKUX, PETUHONIATHIO HETOHOIICHHBIX, HE-
KPOTHUYECKHI KOJIUT, HEOHATAIBbHBIN cercuc [1,3,4].
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Ilo MHeHuUIO HccnenoBaTesei, pUCK MpPekIeBPEeMEHHBIX
POIOB YBETHYMBACTCS P KaXKION MOCIIeayromeii oepe-
MenHoctH [1,7].

CoBpeMeHHas akyliepcKasi CTpaTerus Mo CHHKECHUIO
MepuHaTaaIbHON 3a00JIeBaEMOCTH U CMEPTHOCTH OCHO-
BaHa Ha U3YYCHHUU U MPEAYNPexIeHUH (HaKTOPOB PHCKA,
OKa3bIBAOIIMX HEOIArOMPUATHOE BO3/ICHCTBIE HA BHY TPH-
yTpoOHOE pa3BuTHe moaa [2].

KonnyecTBeHHBIM W KaueCTBEHHBIH aHalN3 (PaKTOPOB
PHCKa TIO3BOJIMII YCTAHOBUTH CUMITTOMBI M TIPU3HAKH 3a-
JIEP’KKH Pa3BUTHS IUIO/A NMPH CKPUHUHTE OSpEeMEHHBIX
[1,2,7].

Pazpaboran u mpuMeHsAETCS pA TUAaTHOCTUYCCKUX U
Je4eOHBIX METO/IOB, OKAa3BIBAIOIINX MOJOXKUTEIHHOE
BIIMSTHHE Ha COCTOSTHHE OepeMeHHOH U Tuiona [2-4]. V3 Hux
B HACTOSIIIEE BpeMs IIUPOKO MTPUMEHSETCS H3y4IeHUE Cep-
JICYHOM eITEILHOCTH IIJIOJA C TIOMOIIBIO aHTEHATAIbHONU
kapauotokorpadun (KTT') mmoza, 9To 1mMo3BosseT MoMyIuTh
MHGOPMAITHIO O COCTOSTHUY TUT0/Ia, KaK BO BpeMs OepeMeH-
HOCTH, TaK M MPH POJax, a, CICAOBATEIBHO, 1aTh OIICHKY
JIESITETFHOCTH (DEeTOTUTAleHTAPHON CHCTEMBI.

ITo manHBIM psma aBTOpoOB [2,5,6], IEPCIEKTUBHBIM B
oreHKe (PyHKIIMOHATBHOTO COCTOSIHUSA TuToa mocie 29-30
Hezelb 0epEeMEHHOCTH CUNTAETCS UCCIIeIOBAHKE ero Ono-
(buszmueckoro mpoduis, TaK KaK UMEHHO C TIOMOIIHIO ATOTO
METO/1a MOKHO C BBICOKOH TOCTOBEPHOCTBIO OMPEICIIUTh
BHYTPHUYTPOOHOE COCTOSIHUE TIOJa M MPOTHO3UPOBAThH
HCXOJI POJIOB.

Ienpro mccnenoBanus SBUIOCH HA OCHOBAHUH JTaHHBIX
PETPOCTIEKTUBHOTO ¥ CPAaBHUTEIHHOTO aHATN30B BEISIBUTH
(hakTOPBI PHCKa, BIMSIONINE HA PA3BUTHE TUTAIICHTAPHOMN
JTUCYHKITIH U UCXO/IBI OCPEMEHHOCTH Y KEHIIIUH C HEBBI-
HaIIMBaHHEM OEpPEeMEHHOCTH B aHAMHE3€.

Marepuau u MeToabl. [y pelieHns HoCTaBICHHON 11eNTH
TIPOBOJIVIIA PETPOCTICKTUBHBIN 1 KITMHUKO-CTATHCTHYECCKUI
aHaNM3Bl TCUYCHUS] OEPEeMEHHOCTH M €€ McXoaoB y 1184
JKCHIIH C HEBBIHAIIMBAHUEM OEPEMEHHOCTH B aHAMHe-
3e, IpU JABYX M 00Jee CaMOIIPOM3BOIBHBIX abopTax MiIn



HIPEXKIEBPEMEHHBIX POAAX HA OCHOBAHUM MEIULIUHCKOM
JIOKyMEHTaIMH (MHANBUlyalbHbIE KAPThl OEPEMEHHOM ).

C nenpio CpaBHUTENBHOM OICHKM JaHHBIX, KEHIIMHBI C
yrpo3oii npepsiBanusi 6epemennoctu (I16) Obun pase-
JieHbl Ha 3 Tpynnbl: [ rpynmy coctaBuian 592 sKeHIIMHBI C
yrpo30ii pepbIBaHust 0epeMeHHOCTH, ocliokHEHHOH [1]] B
anamHe3e, Il rpynmy - 592 )KeHIuHBI ¢ yTpo30ii npepeiBa-
Hust 6epemennoctn 6e3 [1]] B anamuese, 111 (koHTpOBHY0)
rpynity cocraBumin 100 coMaTniecku 3710pOBbIX pepTHIIb-
HBIX KCHIIUH C OJHUMH U 0OJbIlIE CBOEBPEMEHHBIMHU
poraMu B aHaMHe3e.

Bce skeHIMHBI OBUTH PENPOAYKTHBHOTO BO3pacTa, KOM-
IUICKCHO KJIMHHUKO-1a00paTOpHO U (PYyHKI[MOHAIBHO 00-
CIICTOBAHBIL.

KTI mnona npoBoaniack B AuHamuke B Tedenue 11 tpu-
MecTpa OEpeMEHHOCTH, HauUHas ¢ 25 HEACIH, TOCKOJIbKY
K 3TOMY CPOKY MMEET MECTO COYETaHHE BCEX TUIIOB JIBU-
raTesJIbHOW aKTUBHOCTH IUioza. MccnenoBaHue mpoBOAU-
JIOCh ¢ roMolibto anmnapara pupmsl «Sonicad» (SInoHus)
0 JByM KaHajlaM MOHMTOPHHTA: 4acTOTa CEPICUHBIX
COKpallleHUH I101a U cokpaiienue matku. Mccnenosa-
HUE ocymiecTBIsLIoch myTeM 3anmucu KTT' B monmoxeHuu
OepemeHHO Ha 00Ky B TeueHue 30-60 MUHYT B JHEBHOC
BpeMms B nHTepBasie Mexy 10 u 15 yacamu co CKOPOCThIO
JBIKeHus: Oymaru 20 MM B MuHyTy. Kaskioii mameHTke
MIPOBOJUIIH 15 KapIOTOKOrpadhUueCcKIX UCCIeI0BAHHUH.

PactmmdpoBka kapMOTOKOTpaMM OCYIIECTBISIIACH 10
6abHOM cucteme mkansl W. Fischer (1976), c momornipsio
KOTOPOU OIpe/IeNsuin: 6a3albHYI0 4YaCTOTY Cep/ICUHBIX CO-
kpamenuit (UCC), yn/mMuH; BapradenbHOCTh CEPACYHBIX
COKpAIIICHUH, YII/MHH, YaCTOTY OCIIUISLNN/MIH; aMIUTH-
Tyny ocumsutsiiuit/mut. YCC orieHrBazach Ha OCHOBAaHUU
KOJIMYECTBa akIeynepalui u aenenepanuii B redenue 30
MUH, @ TaKXKe UX JUITUTEILHOCTBIO, CDOKOM U XapaKTepoM
TIOSIBJICHHUSI C HCIIOJIb30BaHUEM (DYHKIIMOHAIBHBIX MPOO, K
koTopbiM oTHOCUTCs HecTpeccoBblii TecT (HCT). CyTh Tecta
3aKJIF0YaeTCs B TMOSBICHUU aKlenepanuid cepaueOneHus
IUIOZIA TP TIOBBIIICHHOH JIBUTATENIbHON aKTUBHOCTH, YTO
XapaKTepu3yeT ero HOpMalbHOE COCTOSHHUE (PEaKTUBHBIN
TeCT), JIMOO JeIeTepaly CepAICONCHIS TUIONA.

buoduznueckuii npoduns mioga (BIIIT) onenuBanu ¢
30 Henenp OEpeMEHHOCTH MyTEM CYMMHPOBaHUS 0aJIOB
OT/ICNIBbHBIX OMO(PHU3MYECKHUX TapaMeTpOB (PEaKTHBHOCTD
cepaeunoit aesrtenbHocTH oAa Ha HCT, npixarenbHble
JABUXKXCHUA, TOHYC, ABUrarcjibHasd aKTHUBHOCTHL IJI0/J4,
06peM oxosioruIoaHbIX Box). Kaxasiit mapamerp BIIIT
OIICHMBAJICS B Oaax - MaKCUMajbHO 2 0ajiia, MUHHUMAJIb-
Ho 0 6amnoB, oreHka B 7-10 6annoB cBUACTEILCTBYET O
HopManbHOM cocTostHud 1ioga. HCT mnona usydancs c
MOMOIIBIO KapJHOTOKOrpaduH, OCTANbHBIC MTapaMETPhI
COCTOSIHUS TUTOJa OLICHMBAJKCH ¢ momotisio Y3U. Y3U
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npoBowiock Ha ammaparax SAL-35 n U-2000 (dpupmsr
«Toshiba» n «Fukuday, SInonust ¢ mpuMeHeHHEM JIMHEH-
HBIX U CEKTOPHBIX TaTYMKOB 4acToTO 3,5 1 5 Mru.

IIpoBeneH CTaTUCTUUECKUM aHAlU3 paccMarpuBaeMOM
npo6inembl. MI3BeCTHO, UTO pacrpe/iesieHne MeJUIMHCKAX
HaOJIO/ICHN 1 3HAUUTENIBHO OTIMYAETCSl OT HOPMAJIbHOTO
pacrnpenenenus. B aTux ciydasix He0OX0IUMO MPOBEPUTH
UCCIIelyeMY10 BBIOOPKY Ha HOPMAJILHOCTh PACIIPEACIICHUSL.
C 37011 11eM1BI0 TPOM3BOAMIN BEIYHMCIICHUS MIOKa3aTeseii ac-
CUMCTPUH U DKCIIECCA. B IMPOTUBHOM CJ1y4da€ BbIYHCIICHUSA
MOryT 6I>ITI) HeO6OCHOBaHHLIMI/I " BEOAYT K OIINOOYHBIM
BBIBOJAaM.

WHexc 10CTOBEPHOI pa3HHUIIBI p OIPEACIISIICS 0 Ta0Iu-
1aM CThIOICHTA: CPABHUBAIIH t BBIYMCIICHHOE C t TaOsIHy-
HBIM JIJIS1 COOTBETCTBYIOIICTO YHCIIa N 00CIIC0BaHHBIX.

Craructuueckast 00paboTKa JaHHBIX UCCIIC0BAHUS ITPO-
BOJIMJIACH C TIOMOIIBIO CTaHAaPTHOT'O MPOrPaMMHOTO 00e-
crieuenus Statistic 5, MS Excel 2000.

Pesynbrarnl 1 nX 06cy:knenne. Gru3noIorniecKumM HopMa-
TiBOM OazanbHOi UCC, cortacHo HOpMaM, YCTaHOBIICHHBIM
IMpukazom Ne900 MO3 Ykpannsi o127.12.2006 . 06 yTBEpXK-
JICHUH KITMHAYECKOT'O MTPOTOKOJIA OKa3aHHs aKyIIepCKOM
MOMOIIU «IIPH JUCTPEcce IIIoa MpHU OEPeMEHHOCTH
U BO BpeMs ponoBy», omnpeneneno 110-170 yn/mun.
[TonyueHnHsie B pe3ysbTare MPOBEACHHOIO aHajIu3a JaH-
HbIE, NIPEACTaBICHHbIe B Tabuuie 1, MoKa3bIBaIOT, 4TO
6azanpHas YCC 120-160 yn/mun no mkane W. Fischer
YCTaHOBJICHA B KOHTPOJIBHOW I'PyIIe y BCEX KEHIIUH, B
1-y 427 (72,1%), Bo Il rpynme -y 509 (86,0%) >xeHImH
(p<0,05). CpaBuenue BapuadensHocti UCC B mpeenax ot
160 o 180 yn/muH Mexay koHTposibHOH, | v 11 rpynmamu
BBISIBUIO JIOCTOBEPHOE TIOBBIIICHHE JAHHOTO MOKa3aTelIst
B KoHTposbHOM 1 II rpynmax (p<0,001); akneneparuu 3a
30 muH ObutH criopagndeckumu y 1036 GepeMeHHBIX, U3
HUX: B KOHTPOJIbHOU I'PYIIIE - y BCEX KEHIUUH, B [ rpymnme
-y 427 (72,1%), Bo Il rpynme - y 509 (86,0%) xeHIuH.
COBOKYITHOCTh TaKHUX MapaMeTpoB kak: OaszanmpHas YCC
<160 ya/muH winu >120 yn/muH, BapradenbHOCTh - >180
yI/MuH, akiesaepanuu 3a 30 MUH - IEPHOTUUCCKUE, CBUIC-
TENBCTBYET B MOJIB3Y AUcCTpecca mioaa B I rpymme - y 165
(27,1%) sxenmuH, Bo I rpymnme —y 83(14%) »keHuuH, T.e.
B | rpymre BBISIBICHO TIOYTH B JiBa pa3a OoJblIe Cilyyacs
jucrpecca mioaa, yem Bo II.

Axrenepanus, 4acToTa U aMIUIMTYJa OCHIUIIALUNA J0-
CTOBEPHO 0O0JIbIIIE OBUIM B KOHTPOJIbHOM 1 BO I rpymmax
(p<0,001, p<0,05). Heo6xoquMo OTMETUTH, YTO Mapa-
METpPBI CepJCUHOMN ACATEIBHOCTH IUIOAA B U3y4aeMBIX
TpyIIax HU B OJTHOM cllydyae He olleHeHBI B 0 O6amos.
OcTanbHbIe TapaMeTPhl CePACUHON eATEIbHOCTH 10
HaXOAMJIUCH B Mpeaeaax HOPMBI U OLICHEHHI B 2 Oana
BO BCEX TpyMmmax.
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Tabnuya 1. CpasnumenvHas oyenKa cOCMOsHUSL NI00A Y HCeHUJUH
¢ HesbiHauueanuem depemennocmu no wixaie W.Fischer (1976)

I'pynnsl skeHIIUH
KOHTPOJIbHASI
IMapameTpsl Banabl rpymma I rpynna II rpynna
aoc. % aoc. % abc. %
. qce <100 0 - - - - - -
"‘3"‘;;‘/’;; : 100-120 1 - - 165 | 279 | 83 14
120-160 2 100 100 427 72,1 509 86
BapuabesbHOCTh >180 0 - - 165 27,9 83 14
HUCC, yn/mun 160-180 1 100 100 427 72,1 509 86
<3 0 - - - - - -
aactord 3-6 1 - - 165 | 279 | 83 14
OCHMIIISIINI/ MUH
>6 2 100 100 427 72,1 509 86
<3 WM CHHYCOH-
AMIUTUTYA ATbHAN 0 - - - - - -
i/
CCHILIIITAIT 5-9 wm >25 1 100 | 100 | 592 | 100 | 592 | 100
OTCYTCTBYIOT 0 - - - - - -
a‘;ie;gﬁ;:“ TepHOIMHECKHE 1 - - 165 | 27,9 83 14
CTIOpaIudecKue 2 100 100 427 72,1 509 86
MHO3IHUE 0 - - - - - -
ACLEIepaLii MO3/IHHE 1 - - - - - -
3a 30 MuH
OTCYTCTBYIOT 2 100 100 592 100 592 100
JUITNTEITbHBIE 0 - - - - - -
JUTUTEITBHOCTh
KpaTKOBPEMEHHBIE 1 - - - - - -
CPOK TOSIBJICHHS paHHHE 2 - - - - - -
BapualebHbIe 0 - - - - - -
XapakTep
HeBapualesbHbIe 1 - - - - - -

[Ipu oleHKEe HECTPECCOBOTO TECTa y BCEX OEPEMEHHBIX
JIMArHOCTUPOBAIIU PEAKTHUBHBIHN TECT.

BersiBiieHo, 4yTo y Bcex OepeMeHHBIX KOHTPOIbHOH 1 [I
rpynn u 416 (70,3%) 6epemennsix I rpynmst BIIIT cocra-
B oT 7 1o 10 6aiuioB, 4TO yKa3bIBaeT Ha YJOBJIETBOPH-
TesbHOE coctosiHue miona. Y 176 (29,7%) GepeMeHHBIX
I rpynmst BITTT 6611 HEYJOBIETBOPUTEIBHBIM M COCTaBHII
5-6 OamnoB. DTUM OepeMEHHBIM IPOBEJEHA aKTHUBHAS
Tepanus JeYeHHUs! COMYTCTBYIOMNX 3a00JIeBaHNM, Ha-
NpaBleHHAs: Ha ONTUMH3ALMIO (PYHKIMU TUIAIIECHTHI,
yly4dllleHHEe MaTOYHO-IUIALlEHTapHOTO KPOBOTOKA. 2-3
JHS CIYCTsI OBUIM IOJYYEHBI YJOBJIETBOPUTEIIbHBIC
pesyabrarsl (8-10 6anos).

IIpu neranbHOM paccMOTPEHUU KaXKJOro mapaMmerpa co-
CTOSIHUS TUT0/1a citeyeT orMeTuth, uto HCT y 176 (29,7%)
xeHmuH | rpynnsl u 'y 83 (14%) xenuun 11 rpynms
orieHuBasica B 1 0amia. DTOW OLIEHKE COOTBETCTBOBAIIH
6azanpnas YCC 100-120 ya/mun, BapuadensHocts YHCC
- 160-180 yn/muH, 4acToTa OCIMIUIANUN - 3-6 MUH, aM-
IJIUTYA OCHMIUISIUM - 5-9 unu >25 MuH, akLenepanuu 3a
30 MUHYT - IEPUOAUYECKHE, YTO YKa3bIBACT HA JUCTPECC
IJ10/1a, HECMOTPS. HAa OTCYTCTBUE JeLieJIEpaLiH.
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Y4uTbIBasi, YTO 4aCTOTA JAbIXaTEJbHBIX IBUKEHUMU
wioga (JAIT) mo maHHBIM pa3iaudHBIX aBTOPOB [1,4,8]
HEOJMHAKOBA, OIIEHKY MPOBOJMIN COIJIACHO HOpMaM,
ycraHoBieHHbIM MO3 YkpauHsl. Y BcexX >KEHIINH KOH-
tponbsHOH u Il Tpymm, y 296 (50%) xenmun 1 rpynms
onenka JIJIIT cocraBuna 2 6amia. [To nanueiM Y3U, 3a
30 MuHYT HaOIONEHUH OTMEYaI0Ch HE MEHbBIIIE OTHOTO
JAIT nmutensHOCTBIO 60 Cex.

OnHaxo y octanbHbIX 296 (50%) sxenmmH I rpynms! um-
teabHOCTh JIJIIT Obuta cHrbkeHa 10 30 CeK. U OlleHeHa B
1 ©am, 4To, 1O BCEH BEPOSTHOCTH, CBHICTEIBCTBYET O
MaTOJIOTMYECKOM COCTOSIHUM miiofa. Cienyer OTMETHUTD,
yto B HOpMe JJII1 HEMmOCTOSHHBI, O YeM YKa3bIBalOT U
Jpyrue aBTopsl [1,8,9].

JlBurarenbHas akTUBHOCTB IuioAa npu 30-MUHYTHOM
VY3U cocraBuia He MeHblIe 3 JABWKeHUH (2 Oamia) B
KOHTPOJIBHOM TpyIIIe y BCeX *KEHIIMH, B [ rpynmne - y 427
(72,1%) xenmun, Bo Il rpynme - y 509 (88%) »xenmmuH, a
y 165 (27,8%) sxermun I rpymmst u 83 (14%) - 11 rpynmst
JIBUTATENIbHAsl AKTUBHOCTH Oblia CHMXKEHa 10 1 wim 2
JIBIDKEHUH, 4TO oneHnBasioch B 1 Oamn. M3 Beimensio-
JKEHHOTO CIIEAYET, 4To B | rpymme, B KOTOpOl B aHAMHE3€
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BBISIBJICHA TUC(YHKIUS TJIALEHTBI, Y Ka)K 101 4 KEHIIUHBI
ObLIa OHIKEHA JABUTaTeIbHAS aKTHBHOCTh 110713, a BO 11
IpyNIE — Y KaXA0U 7 HKECHILUHBL.

Tonyc nnona npu 30-munyTHOM Y3U € OlIeHKOH B 2 Oasa
IIpY OIHOM M OoJiee pa3ruOaHuii mojga ¢ BO3BpalleHHEM
ero B crudaresibHOE MOJIOKEHHE TO3BOHOYHUKA M KOHEY-
HOCTEH OTMEUYEHO B KOHTposbHOU U II rpynmax y Bcex
xeHiuH, B | rpynme -y 427 (72,1%); onHo pasrudanue ¢
BO3BpAILEHHEM B CrH0aTelibHOE TTOJIOKEHHE TUI0/Ia OBLIO
oreHeHo B 1 6ayuny 165 (27,9%) sxenuun I rpynmsi, T.e. B
I rpynne y ka0 TpeTei >KEHIIMHBI C HEBBIHAIINBAHUEM
OepeMeHHOCTH ObLIT TIOHMKEH TOHYC TUIO/A.

B koHTponbHON rpynmne y Bcex, B I rpynme - y 427
(27,1%) xenmuH, Bo II rpynne - y 592 (100%) xen-
IUH 00bEM OKOJIOTJIOJHBIX BOJA M3MEpSJICS B MaTKe
- BEPTUKAJIBbHBIA TUaMeTp cBOOOJHOr0 y4acTKa BOJI B
2 cMm u 6onbiie oneHuBaica B 2 6anna. Jlume y 165
(27,9%) xenuuH [ rpynnel BepTUKAIbHBIN AHAMETP
cBOOOJHOTO y4acTKa BOJ BapbUpOBai B mpeaenax 1-2
cMm (1 6amn). DTo JomycTUMAasi HOPMa, KaK CBUETEb-
CTBYIOT ¥ Apyrue ucciuegosarenu [9,10], onnako, npu
MOHM)KEHUU BEPTHUKAJIBHOTO JAHaMeTrpa cBOOOJIHOTO
ydacTKa BOJ HUXKE | CM M TECHOM pa3MelIeHUH YacTeil
Teja IJIoJa MOBBIIMIAETCS OMACHOCTH CJIaBJIMBAHUSA
MyMOBUHBI.

MEJTUIIMHCKUE HOBOCTHU I'PY3UU
LSISOHOZIRM LSFIRNGO6(M LOSLLI6()

JucTpecc muioaa Bo BpeMs pojioB ObUT TMArHOCTUPOBAH Y
165 (27,9%) GepemenHbIX | rpymnmbl; y OCTaNbHBIX OH HE
BBISIBIICH. Y BCEX JKEHIIMH KOHTPOJIBHOM TPYMHIBI POABI
OBLIH CBOEBPEMEHHbIE, YEPE3 ECTETBEHHBIE POJIOBBIE ITyTH,
OCIJIOHEHUH NPH POiaX HE BBISIBICHO, HOBOPOXKICHHbBIC
Ha | ¥ 5 MUHYyTe )KM3HH 10 IIKane Anrap oueHeHs! B 9-10
0auIoB, Macca HOBOPOXKICHHBIX cocTaBmia 3000+100 r.

AHanu3 ocnoxHeHuit 6epemennoctu B I u Il rpynmax
BBISIBIJI, uTO y 176 (29,7%) sxenmun I rpynmne! 6epemMen-
HOCTB 3aBEpIINIACh NMPEKABPEMEHHBIMU posamu, y 416
(70,3%) s>xenmun I rpynmsl ¥ Beex skeHIMUH 11 rpymmst
pOZBI OBIITM CBOEBPEMEHHBIMU. XapaKTEPUCTHKA TCUCHUS
POZIOBOTO aKTa MPEeACTaBlICHa B Tabuue 2.

JlanHble TaOMUIIBI 2 CBUACTEIIBCTBYIOT, YTO Y BCEX JKCHIIMH
II rpynmel possl OBUTH CBOEBPEMEHHBIMY; B | rpymme mpo-
IIEHT CBOEBPEMEHHBIX poaoB cocTaBua 70,2%. Pomsr B 1
TpyTIIie Yepe3 €CTECTBEHHBIE POJIOBHIC IyTH NpoTeKann y 213
(35,9%) OGepeMeHBIX, TyTeM OIepaIii KeCapeBO CCUCHUE - Y
203 (34,3%) >xenumn; Bo Il rpymrme: yepe3 ecTeCTBEHHbIE
ponosele yTH - y 486 (82,1%) sxeHIuH, myTeM oneparyn
kecapeBo ceuenue - 106 (17,9%) sxemu, T.e. Bo I rpymme
06110 B 2 pa3a OOJIbIIIE POIOB YePE3 €CTECTBEHHBIC POIOBBIC
MyTH U B 2 pa3a MEHbILIE ONeparuii KecapeBOro Ce4eHus,
yeM B I rpymrie poxenuir. Heo0xoaumMo oTMeTHTh, uto Bo 11
TpyIHIIe MPEKAEBPEMEHHBIE PO/IbI HE OTMEUCHBI.

Tabnuya 2. Ocobernocmu po008 ) HceHWUH C Y2pOo30i0 hepepusanus bepemeHHoCmu

7KeHIIMHBI ¢ yIPo3010 HeBHIHAIIUBAHHUS 0€PeMEHHOCTH
I rpynma II rpynna Bcero
OcobeHHoCTH PO/IOB n£)5,92 n£§l92 n=1184

ao0c. % aoc. % a0c.
POIlbl CBOEBPEMEHHBIE U3 HUX: 416 70,2 592 100 1008
-4epe3 eCTECTBEHHBIE POIOBBIE Ty TH; 213 35,9 486 82,1 699
-IyTEeM OIlE€palluu KECAPEBO CEUCHHUE. 203 343 106 17,9 309
POJIBI TIPEKIEBPEMEHHbIE 176 29,7 - - 176
U3 HUX:
4yepe3 eCTECTBEHHbIE POIOBBIC 1Ty TH; 115 19,4 - - 115
-IyTEM OTepaliy KecapeBo CeueHue 61 10,3 - - 61
Mpeaie)KeHUEe TUT0A:
-TOJIOBHOE; 581 98,1 592 100 1173
-Ta30BO€ 11 1,9 - - 11
HECBOCBPEMEHHOE OTXOXJICHHE 106 17,9 - - 106
OKOJTOTIIIOHBIX BOJ
E;ZJIII(:II;; HOpPMAIIbHO PACIIONOKEHHOU 187 316 53 9.8 245
CJ1ab0CTh POJIOBOM JESITHHOCTH 214 36,1 95 16,0 309
pPyY4YHOE OTAEJIEHHE MNIALEHTH U 256 432 130 21.9 386
BBIIUJICHUS I1IOCICaa
THUIIOTOHIYECKOE KPOBOTCUCHHE 156 26,3 - - 156
JIACTpEC IIJI0/1a BO BpEMs POJIOB 165 27,8 - - 165
TPaBMbI MAKHUX POJOBBIX ITyTei 191 323 194 32,8 385

[IpexxneBpeMeHHbIE POl MPOU3OILTA HA 36-37 Hemene
oepemennoctu y 176 (29,7%) xeHius | rpymniis, TO €CTh
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[pennexanue ruioaa B OONBIINCTBE CITy4aeB ObLIO FOJIOB-
Hoe, Kak B I, Tak u Bo II rpynmmnax OepeMeHHBIX, JHUIIb Y
1,9% »xeHmuH | rpynmsl BEIIBIEHO Ta30BOE MPEJIEKEH-
nue. HanGomee yacto BeTpedanuch CIeayIOLUHe OCI0KHe-
HUS: HECBOEBPEMEHHOE OTXOXKICHHE OKOJIOTIOAHBIX BOJT
-y 17,9% sxenmun I rpynmne! (kaxaas nsras B Ipymnie);
OTCJIOWKA HOPMAaJIbHO PACIHOJIOKEHHON TUIAlleHTHI - Y
31,6% xenmuH I rpynmsl, y 9,8% sxenuus I rpynms! (B
3 pa3a yaire y 6epeMeHHBIX | rpyIimbl); c1ad0CTh POIOBOA
JesTenbHOCTH - Y 36,1% sxenuun [ rpynmer u 'y 16,0%
sxenuyH 11 rpynmner (8 I rpymnmne B 2 pa3a gare, uem Bo II).
PyuHoe BbIJIeTICHHE TUIAIICHTHI U OTJEICHHUE Mociena Obu1o
B 2 pa3za vamie B I rpymnne (43,2%), uem Bo 11 (21,9%). I'u-
TIOTOHUYECKOE KpoBOTEeUeHUE — B 26,3% cityuaeB, TUCTpecc
1018 BO BpeMs posioB — B 27,8% Tonbko B [ rpynme. Pazmu-
YHH B TIOKa3aTesIsIX TPaBM MATKHX POJIOBBIX ITyTeH B 00erx
IpyIIax UCCIEIOBaHUS HE BBISBICHO (Tabnuua 2).

[IpoBeseHe onepauu KecapeBo CeYeHUE B OONBIIIEHCTRE
citydaeB ObLIIO HCOOXOIUMO KaK JJTsi MaTePH, TaK U IO/,
Haubosee yacToii akyIepckoil maTonorueii - mokazaHueM

K OMEPaTHBHOMY POIOPA3PEIICHUIO ObliIa OTCIIONKA HOP-
MaJIbHO PACIIONOKEHHON MITAIICHTHI UK MPEIICKEHHE; a
CO CTOPOHBI IO/ - TUCTPECC TP OEPEMEHHOCTH.

[TocneponoBoii U mocneonepauvoHHbIA NEPUOIBl Y PO-
JKSHUII IpoTeKain 0e3 ocnokHeHuit. CiryuaeB pojoBOro
TpaBMaTH3Ma HOBOPOXKICHHOTO HE BbISBICHO. B Tabuie
3 MPUBOAATHCA JAHHBIC O COCTOAHUU HOBOPOXK/ICHHBIX.

W3 tabmuuet 3 ciaenyer, uto B I rpymnme y 70,3% sxeHIInH
HOBOPOJIKEHHBIC OBUTH 37I0POBBIC, Y 29,7% JKCHIIUH BbI-
SIBJICH JIUCTPECC IO/ BO BPEMsI pOIOB, peaHNMAaIlOHHBIE
mepornpusitus 6butn 3 dextuBHbIMEU. Bo 11 rpynme xeH-
IIMH BCE HOBOPOJXKACHHBIC OBUIM 3JJOPOBBIMU. AHTEHa-
TAJILHOW CMEPTH HH BO OJIHOM Clly4ae He 3a()MKCHPOBAHO.
OO011ee Ym0 KUBBIX JieTel cocTaBmio 1184.

W3yyanuch Takke HEKOTOPBIC MOKA3aTelu (PU3NUECKOro
Ppa3BUTHA HOBOPOXKACHHBIX, MATCPU KOTOPLIX MEPEHCCIIN
yIpo3y MpepbiBaHus OEPEMEHHOCTH Ha PA3HBIX CPOKAx
(Tabmuia 3).

Tabnuya 3. Cocmosinue HOBOPOHCOEHHBIX, MAMepU KOMOPLIX NepeHeciu npepvléanue bepemenocmu

I'pynnsl ;KeHIIMH ¢ HeBbIHAIINBAHHIEM 0epeMeHHOCTH
I rpynna sxenmun n=592 II rpynna :keHuH n=592
Ouenka 1o mkaJje Potsr Ponbt Poanl Pobi Beero
Anrap (6aer) CBOeBpeMeHHbIe | TMpe:kaeBpeMeHHbIe cpoenpe- npeskaeBpeMeHHbIe
MEHHBbIE
aoc. % aoc. % aoc. % aoc. % aoc.
8-10 1 MuH. 416 70,3 - - 592 | 100 - - 1008
5 MuH. 416 70,3 - - 592 | 100 - - 1008
6.7 1 muH. - - 176 29,7 - - - - 176
5 MUH. - - 176 29,7 - - - - 176
Tabnuya 4. Macca H080pOXCOEHHBIX, Mamepu KOMOPLIX NepeHeciu npepbléanue bepemMeHHOCmu
I'pynnbl :KeHIIMH ¢ HeBbIHAIIMBAHTEM OepeMeHOCTH
Macea Teia, I rpynna IT rpynna
p Ponpr Ponpl Ponpl Ponpl
CBOeBpeMeHHbIe | MpeaeBpeMeHHble CBOEBpeMeHHbIe | MpeKIeBpeMeHHbIe Bcero
aoc. % aoc. % aoc. % aoc. %

o 1500 - - - - - - - - -
1501-2000 - - 6 1,0 - - - - 6
2001-2500 31 5,2 23 3,9 - - - - 31
2501-3000 366 61,8 98 16,5 36 6,1 - - 402
3001-3500 19 3,2 49 8,3 292 49,3 - - 311
3501-4000 - - - - 205 34,6 - - 205

bonbie,

gem 4000 i i i i 59 10,0 i i 59

AHanu3 TaHHBIX TaOIHIBI 4 BBISIBUII, YTO Macca HOBOPOJXK-
JICHHBIX Obli1a caMO HU3KOH Y 'KEHIIMH C TIPEKIEBPEMEH-
HBIMH poziamH - 6 (1,0%) HOBOPOJK/IEHHBIX, TOHM>KCHHAS
maccaTenay 31 (5,2%) HOBOPOXKACHHOTO, POJAUBIIETOCS B
cpok, 1y 23 (3,9%) HOBOPOXKICHHBIX, KOTOPBIE POIHIIUCH
MIPEkKAEBPEMEHHO Y KEHIIHUH | rpymnmel.

© GMN

[IpepoiBanue Gepemennocty B 111 TpumMecTpe nomyckaer
BBICOKYIO BEPOSTHOCTH POXKJCHUS JKN3HECIOCOOHOTO
pebeHka, 0JTHAaKO XOPOIIO M3BECTHO, YTO HEJIOHOIICH-
HOCTbB SBJIIETCSI OCHOBHOM MPUUYMHOM NEpUHATAIBHON
CMEPTHOCTH.
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Takum 006pa3oMm, yCTaHOBJICHHUE U aHaIN3 (DAKTOPOB pHUCKa
TMO3BOJIAIOT NPCAOTBPATUTL OCJIOKHCHUA IIPU 6epeMeH-
HOCTH U, TEM CaMbIM, CHU3UTH PCHPOAYKTHUBHBIC TTOTCPU
U YAYYILIUTH IeMorpaduuecKie NoKa3arelu.
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SUMMARY

ESTIMATION OF RISK FACTORS OF PROGRES-
SION OF PLACENTALDYSFUNCTION IN WOMEN
WITH RECURRENT PREGNANCY LOSS IN PAST
MEDICAL HISTORY, USING RETROSPECTIVE,
COMPARATIVE AND STATISTICAL ANALYSIS

Kudinova V.

Kharkov Medical Academy of Post-Graduate Education,
Kharkov, Ukraine

The retrospective comparative analysis of the following
three groups is presented: control group composed of 100
somatically healthy pregnant women; 592 pregnant women
with recurrent pregnancy loss complicated with placental
dysfunction in the past medical history — the 1% group; and
592 pregnant women with recurrent pregnancy loss without
placental dysfunction in the past medical history — the 2
group. The fetal cardiotocography was analyzed with deter-
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mination of non-stress test, fetus ultrasound investigation;
the fetus biophysical profile was determined; the fates of
the current pregnancy and childbearing and the state of the
newborn infant were studied; using the statistical analysis,
the risk factors affecting the progression of placental dys-
function in women with recurrent pregnancy loss in the
past medical history were discovered.

Keywords: risk factors, placental dysfunction, pregnancy,
fetus.

PE3IOME

OIIPEJIEJIEHUE ®AKTOPOB PUCKA PA3BUTHUS
MJIALIEHTAPHOI JUC®YHKIHNH Y )KEHIINH
C HEBBIHAILINBAHUEM BEPEMEHHOCTH B
AHAMHE3E C MIPUMEHEHMEM PETPOCHEK-
TUBHOT'O, CPABHUTEJILHOI'O U CTATUCTH-
YECKOI'O AHAJIU30B

Kynunosa B.B.

Xapvroeckasa meouyunckas akademusi NOC1e0UunIOMHO20
obpaszosanus. Xapvkos. Yxpauna

W3n0xeH peTpOCIIEKTUBHBIN CPaBHUTEIbHBIN aHaIU3 TPEX
TpyII 6epeMEHHBIX: KOHTPOMbHAas rpyma - 100 comarnuecku
310poBbIC OepeMeHHbIe, [ Tpymina - 592 OepeMEHHBIX C HEBbI-
HallIMBaHUEM OEPEMEHHOCTH, OCJIOKHEHHOM ILIalleHTaApHOM
nrchyskimeit B anamuese u 11 rpyrmna -592 6epeMeHHbIX ¢ He-
BbIHAIIIMBaHKHEM Oe3 IIIaleHTapHo! TUC(YHKIIMK B aHAMHE3E.
[Tpoananu3upoBaHbl pe3ylbTaThl KapAUOTOKOrpaduH miona
C onpe/iesIeHeM HECTPECCOBOTO TECTA, YIIBTPa3ByKOBBIE HC-
CJICZIOBaHUSI TIJI0/1a, ONpeielieHbl OnopHr3nueckuii mpoduib
TUI0/1a, OLICHEHBI HCXOJIbl HACTOSIIIEH OEPEMEHHOCTH 1 POJIOB,
COCTOSTHHE HOBOPOYK/ICHHOTO U C IOMOIIIBIO CTATUCTHYECKOTO
AHaJTM3a BISIBJICHBI (JaKTOPBI PUCKA, BIUSIOIIIE HA PA3BUTHE
TUTAlEHTAPHOM TUCQYHKINH Y KSHIIMH C HeBbIHAILIMBAHHEM
6epemeHHOCTH B aHamMHe3e. Takum 00pa3oM, yCTaHOBIICHHE U
aHam3 (JakTOpOB PUCKA TTO3BOISIIOT MPEIOTBPATUTH OCIIOKHE-
HUS TTPY OEPEMEHHOCTH U, TeM CaMbIM, CHU3UTh PEMPOTYKTHUB-
HbIE MTOTEPH M YITyUIIUTh AeMOrpauyeckue IoKa3arey.
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FUNCTIONAL STATE OF RED BLOOD SYSTEM AS A POSSIBLE PREDICTOR
OF INDIVIDUAL RADIOSENSITIVITY AND CARCINOGENESIS

Todua F., Ormotsadze G., Nadareishvili D., Sanikidze T., Mardaleisvili K.

L Beritashvili Center of Experimental Biomedicine; National Cancer Center of Georgia, Thilisi, Georgia

Appropriate prediction of medical consequences of radia-
tion impact is the major condition of optimal management
of emergency situation of radiological incidents [7,8,12].
In case of acute radiation syndrome it’s near consequences
mainly are determined by adsorbed dose and forecasting
is based on analysis of reaction the lymphoid cells lines
on irradiation [14], whereas the long-term effects also ir-
radiation effects of middle and low doses mainly are caused
by individual features of adaptive response the myeloid,
particularly, the erythroid cells lines [4,5,11,13], whilst
the research of initial, genetically determined, generated
in phenotype and age-dependent features of red blood sys-
tem regulation, which are causally associate with the final
radiological effect, is the perspective direction of detection
of predictors of individual radiosensitivity.

Methodical difficulties of researches in this field are de-
termined by the period length between the beginning of
initial derangements and the development of clinically
identifiable manifestations of pathology, by selection of
the irradiated individual’s cohorts, retrospective assessment
of exposure doses, by selection the statistical criteria of
difference between forecasted and real risk of developing
cancer and so on.

The present data regarding correlation between radiosensi-
tivity and risk of developing cancer [1,3-6] clears the ways
for removing obstacles.

The aim of this study was to determine the possible predic-
tors of the individual radiosensitivity and the probability of

© GMN

developing cancer on the basis of the comparable character-
istic of functional state of the red blood system in patients
with adenoma and carcinoma of thyroid gland.

The present report is a result of complex studies of red
blood system and neurovegetative statute for the purpose
of detection possible criteria of assessment of individual
radiosensitivity and cancer risk predictors.

Material and methods. There have been studied the
functional state of red blood cells (RBC) in 9 patients (7
women and 2 men) with carcinoma of thyroid gland and
in 12 patients (9 women and 3 men) with adenoma of thy-
roid gland. Age range 25-75 years. The inclusion criteria
— follicular adenoma and carcinoma, euthyroid. Exclusion
criteria — late metastases. Possible uncertainty — influence
of leading and accompanied pathologies on erytropoesis
and systematic error of experiment. The functional state
of RBC was determined by using the specially developed
method based on analysis of the dynamics of population
spectrum of erythrocytes of peripheral blood (EPB) —
EPB distribution according to their living resources [as
described in 9].

Maintenance of a quality of the circulating erythrocytes is
a target function of RBS and therefore, qualitative content
of EPB and its dynamics is a reflection not of functional
state of RBS only, but of the whole organism as well.
Effectiveness of such approach depends completely on
adequacy of choice of indices, which characterize quality
of erythrocytes. Ideally they must unequivocally charac-
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terize properties causally concerned with aging and death
of the cells.

As minimally sufficient set of parameters, describing liv-
ing resources of EPB, two parameters are being applied:
Spherulation degree (Q) and volume (V). The first param-
eter in a good approximation could be viewed as a degree
of the erythrocytes spherulation (Q), determined as the
relation of cell volume (V) to the volume of sphere with
the same surface area (S).

|14 v,V
0= —guephe
Vg S%

The second parameter chosen was cell volume — V.

Spherulation degree characterizes cell deformability
and along with the volume determines the probability
of overcoming by them of a barrier of reticuloendothe-
lial system. These characteristics in combination with
antigen features of erythrocyte membranes are the basic
factors determining probability of their elimination from
circulating channel.

Blood drawn from a finger in the amount 15 pl is
diluted in Iml solution of the following content:
NaCl - 0,150 mM/ 1, EDTA-Na, - 0.03 mM/L, 5%
formalin - 5 ml/l, glycerin - 1,8 M/l, “HEPES” - 10
mM/1, pH=7. Fractionated hemolysis of erythrocytes is
performed after 15-20 min, by means of introduction
of 50ul. glycerin loaded erythrocyte suspension into
1 ml samples 1,3; 1,5; ... 1,9 M/l solution of NaCl,
ethanol - 4%, “HEPES” - 10 mM//1, pH=7,3. After
3-5 min 100pl suspension from each separate sample
is diluted in 5 ml basic solution.

Measurement of distribution according to the volumes of
suspended particles (erythrocytes and erythrocyte ghosts)
in various samples is made 10-15 min after full restoration
of the volume in unhemolysed erythrocytes.

Experiments are carried out by using the special device [10]
based on the conductometric method for the measurement
the sizes of particles dispersed in the electrolyte.

Obtained data is presented as distributions of concentration
of erythrocytes and their ghosts.

After primary processing these data by filtration the noised
areas of erythrocyte ghosts, the distribution curve smooth-
ing also transformation of coordinates it was obtained the
PBE distribution by their spherulation degree and volume

[9] P=P(Q,V) (Fig. 1).
Statistical analysis of obtained data (MANOVA, LINEAR

DISCRIMINANT ANALYSIS) was carried out by math-
ematic program packages MATLAB and STATISTICA.
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Fig. 1. Typical for a practically healthy 45-year old man
PBE population spectra PBE distribution cording to the
volume and degree of spherulation,

Axis of abscise: degree of spherulation in relative units.
Axis of ordinate: - volume [1°],

Axis of Z - standardized values of PBE concentration

Results and their discussion. On above presented way
a problem of the RBC functioning regimes’ classification
first of all is a problem of classification the 3-D images,
with consecutive statistical assessment of authenticity of
the differences revealed and, finally, the medico-biological
interpretation of the above differences.

The foundations of population spectra interpretation are
based on modern conception of PBE aging-elimination
processes in circulation bed, computational simulation
of P=P(Q,V) distributions in different conditions of RBS
functioning, comparative analysis of predicted and ob-
served distributions in frames of physiological norm also
different pathology.

One of the most characteristic manifestation of the PBE
aging is their increased density. This event is a result of de-
creased surface area of a cell because loss of the membrane
material (fragmentation) and concommitant dehydration
of'a cell in a course of the life cycle. The overall effect of
these processes shows in increased cell volume against
its surface area ratio — erythrocyte spherulation. From
this point of view cell spherulation might be viewed as a
property causally connected to chronological age of a cell
(1), its biological age Q=Q(7).

In these coordinates the regions of minimal and maximal
values of spherulation degree corresponds to distribution
by volumes of least and most spherulated and hence young
and old fractions of erythrocytes.

Obviously, in conditions of similar degree of spherulation,
probability of cell overcoming the reticulo-endothelial
barrier of the spleen must decrease during increase of their
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size. This regularity clearly shows in population spectra —
critical value of spherulation degree at which probability of
finding the cells in circulatory bed decreases with increase
of their volume.

The distributions reflect age-dependent regularity of V and
S evolution in conditions of circulation; meanwhile, as seen
in the graph, the cells already at entering into the bed dif-
fer by S, V and Q and they could be used for haemopoesis
characterization.

Comprehensive analysis of population spectrum, requiring
multiparametric statistical analysis of multidimensional ar-
rays, is available only by means of NeuroNet algorithms,
which are unsteady during analysis of small samples [9].

Therefore at the given stage in investigated cohort there
were analysed only some geometric attributes of 3D images
in the field of small-scale Q, characterizing haecmopoesis
features and PBE deterioration at the initial stage of their
life cycle: mean volume, spherulation degree and surface
area, difference between maximal also mean volume
of young fractions of erythrocytes, witchshows thei-
nitialanisocytosis, balance of velocities of volume and
surface area changes. Results of dispersion analysis
(MANOVA) of value which defines initial heterogenity
of young fractions of PBE in patients with adenoma (a)
and carcinoma(cr) of thyroid gland are shown on the Fig.
2. Statistically reliable differences in groups of discov-
ered patients are revealed only by initial anisocytosis
(Fig. 2), at the same time common anisocytosis of PBE
is near to norm.

0.27
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Fig. 2. Results of dispersion analysis (MANOVA) of value
which defines initial heterogenity of young fractions of
PBE in patients with adenoma (a) and carcinoma(cr) of
thyroid gland

Revelation of differences certainly indicates high hetero-
geneity by the quality of young fractions of EPB in
patients with cancer versus the patients with adenoma.
This parameter may be determined as a marker of

© GMN

individual radiosensitivity and probability of devel-
oping cancer. However the issue about haemopoesis
instability in patients with cancer, whether it is caused
by genotype, phenotype or toxic action of products
of disintegration of tumors, demands the further re-
searches.
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SUMMARY

FUNCTIONAL STATE OF RED BLOOD SYSTEM AS A POSSIBLE PREDICTOR
OF INDIVIDUAL RADIOSENSITIVITY AND CARCINOGENESIS

Todua F., Ormotsadze G., Nadareishvili D., Sanikidze T., Mardaleisvili K.

L Beritashvili Center of Experimental Biomedicine; National Cancer Center of Georgia, Thilisi, Georgia

Functional state of the red blood system is being studied in
patients with adenoma and carcinoma of thyroid gland.

The aim of this study was to determine the possible predic-
tors of the individual radiosensitivity and the probability of
developing cancer on the basis of the comparable character-
istic of functional state of the red blood system in patients
with adenoma and carcinoma of thyroid gland.

Functional state of the red blood system is being studied in
patients with adenoma and carcinoma of thyroid gland.

The functional state of RBC was determined by using
the specially developed method based on analysis of the
dynamics of peripheral blood erythrocytes distribution ac-
cording to their spherulation degree (Q) and volume (V).

Spherulation degree is considered as biological age
and along with the volume determines the probability

of their elimination from circulating bed. In connec-
tion with these positions distribution P=P(V,Q) express
mechanism of production-aging-elimination of RBC of
peripheral blood in circulating conditions and according
to their dynamics we can discuss about the character of
these processes.

Revelation of differences certainly indicates high heteroge-
neity by the quality of young fractions of RBC of periph-
eral blood in patients with cancer versus the patients with
adenoma. This parameter may be determined as a marker
of individual radiosensitivity and probability of developing
cancer. However the issue about haemopoesis instability
in patients with cancer, whether it is caused by genotype,
phenotype or toxic action of products of disintegration of
tumors, demands the further researches.

Keywords: red blood system, individual radiosensitivity,
cancer risk.

PE3IOME

®YHKIMOHAJIbHOE COCTOSIHUE CUCTEMBI KPACHOI KPOBH,
KAK BO3MOKHBI KPUTEPUI UHIUBUIYAIbHOM PATAOYYBCTBUTEJIBHOCTH U OHKOTEHE3A

Tonya @.U., Opmonanze I.JI., Hanapemmsuin JI.K., Canukunze T.B., Mapaajsenmsuin K.M.

Lenmp sxcnepumenmanvhoti 6uomeouyunsvt um. M. bepumaweunu,
Hayuonanvuoii onkonocuueckuii yenmp I pysuu, Tounucu, I pysus

W3yueHo QyHKIIMOHAIEHOE COCTOSHIE CHCTEMBI KPacHON
kpoBu (CKK) y mammeHTOB ¢ aI€HOMOH M KapIImHOMOI
IIUTOBHUIHON JKeIe3bl.

Llenbio BccaenoBaHys IBUIOCH YCTAHOBIICHHE BO3MOYKHBIX
MIPETMKTOPOB MHINBUAYAIbHON PaJHOIyBCTBUTEIBHOCTH
1 OHKOTEGHE3a Ha OCHOBE CPAaBHUTENBHOM XapaKTepPUCTHKU
(byHKIIMOHAJIEHOTO COCTOSTHUSI CHCTEMbI KPAaCHOM KPOBH Y T1a-
LIMEHTOB C a/ICHOMOM ¥ KapLIMHOMOM IIIUTOBUIHOM JKEJIE3bI.

DyHKINOHAIBHOE COCTOSIHUE CHCTEMBI KPAaCHON KpOBHU
OTIPEZETSIIOCH C MTOMOIIBIO CTIEIUATbHO Pa3pabOTaHHOTO
METO/Ia, OCHOBAHHOTO Ha aHAJM3€ ANHAMUKH TOMYJISIN-
OHHBIX CHEKTPOB APUTPOLUTOB MEPUPEPUIECKON KPOBH
(BIIK) - ux pactipenenenus o oosemy (V) u crerenu cge-
pyms (Q). CreneHs chepyssmuu S3pUTPOITUTOB, HAPSITY
C VX pa3MepaMH, OIPEZEIISAET BEPOSITHOCTD MX ATMMHUHAINI
13 HUPKYIATOPHOTO PyCiia U B JAHHOM TIOJIXO/I€ paccMa-
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TpHUBaeTCs B KauecTBe bruomormueckoro Bo3pacra DIIK. C
9THX MO3WNWHN pactpeneneHue sputporutoB P=P(V, Q)
MOKHO PacCMaTpUBATh KaK MHTEIPAJIBHBIN IOKa3aTelb
IPOLIECCOB NPONYKIHMHU-AecTpyKIHU-auuMuHamu DI1K,
TIO3BOJISIOIIHH CYIUTh O XapaKTepe STHX NPOLIECCOB B pa3-
JIMYHBIX YCIIOBUSAX U IIPH PA3IMYHBIX ITATOIOTHSX.

V nauueHToB ¢ KapLMHOMOMW IIUTOBUIHOM JKEJIE3bl BbISB-
JIEHa JOCTOBEPHO BBICOKAsI TETEPOTEHHOCTH 0 KAYeCTBY
(hpaKIMK MOJIOMIBIX IPUTPOLIUTOB ITepedepruecKoii KpoBU
110 CPaBHEHUIO C aJcHOMOU. JlaHHBII mapameTp MOXKET
OBITH PACCMOTPEH KaK MIPEANKTOP BHICOKOH HHIUBH/Tyallb-
HOM paIMOvyBCTBUTEILHOCTH M OHKOJIOTHYECKOTO PHCKA.
OnHaxo, BBIICHEHHE BOTIPOCA - SIBISIETCS JIN IaHHBIN (hakT
CJIC/ICTBHEM HECTAOMIBHOCTH TEMOII033a y OOIBHBIX HIIH
OTpPa)KEHHEM TOKCHUYECKOTO BO3/I€HCTBHSI IPOAYKTOB pac-
T1a/1a OIYXOJIEBBIX KIICTOK, SIBJISETCS MPEIMETOM JalIbHEH-
IIUX UCCIEIOBAHUM.
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IMPOPUJIAKTUKA U JIEYEHUE IEPUNMIIVIAHTUTA

Manmkasuaze H.A., Banauxopus H.I'., I'ym0epuaze H.I1I.

Cmomamonoeuueckas kaunuxa “Posn [lenm”, Tounucu, I pysus

CoBpeMeHHasi CTOMATOJIOT U JJIsl BOCCTAHOBJICHHSI yTpa-
YCHHbIX 3y6OB npeajaract BBICOKOTEXHOJIOTHYHBIN METO/,
MPOTE3UPOBAHUS - UMIIJIAHTAIUIO0. 3yOHON MMILIAHT
CITy’)KUT OTIOPOH I UCKYCCTBEHHOTO 3y0a miu 3yOHOTrO
nporesa, 1o (yHKIHOHAIBHBIM U ACTETUYECKUM Xapak-
TEPUCTHUKAM IMOJTHOCTHIO COOTBETCTBYSI €CTCCTBECHHOMY
KOpHIo 3y0a [4].

Cpok ciyXObl UMIJIAHTOB Y Pa3HBIX MAIIMEHTOB HEOIH-
HAKOB U BapbupyeT B npeaenax 10-25 net B 3aBUCUMOCTH
OT COCTOSIHUS 37I0POBbsSI TIAIIMEHTA M MPABUIBLHOTO YXO0/1a

© GMN

3a uMmiIanTamMu. O TeXHHKE W crocobax 'momanHei
NpOoGWIAKTUKN® TAIMEHTOB MOJPOOHO KOHCYJIBTUPYET
Bpau-cTOMAaToJIOT. B mocTUMMIaHTaUMOHHOM TEepUOoe
CTOMATOJIOT OCYIIIECTBIISIET 00s3aTeNbHBIE MIIAHOBBIE OCMO-
TpHI - cryctd 1, 3 1 6, 9, 12 MecsI1eB ¢ IeIbi0 TPOBEPKU
COCTOSTHUSI TUTHEHBI IOJIOCTH PTa, BBISIBICHUS TPU3HAKOB
BOCIIAJICHHSI UJTM OTTOPIKEHUSI UMIIAHTA, YIaJseT 3yOHbIe
OTJIOXKEHHUS, HEyCTpaHUMbIC 3yOHOH IIeTKoH. Bce yactu
HMMILIAHTA HYKJAKOTCS B €KEHEBHOM TIIATEIILHON OUUCTKE
HE TOJBKO B paHHEM IMOCTUMIUIAHTALlMOHHOM MEpHUOJE,
HO M B TEUEHHUE BCEr0 BPEMEHH CIy>KOBbI, TOCKOJIbKY Ha
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HUX CKAaIUIMBAKOTCS U Pa3MHOXKAIOTCS MUKPOOPIraHU3MBI.
IIpeBeHMA BOCIAIUTENBHBIX U AECTPYKTUBHBIX U3MEHE-
HUI TKaHEW BOKPYI BHYTPUKOCTHOIO MMILIAHTA BECbMa
aKTyaJbHa.

Jlnist cnusucToit 0007104KH 310POBBIX TKaHEH BOKPYT IICHKH
UMILIAHTa U €ro CYNpacTPyKTypbl XapaKTepeH OJeHO-
PO30BBII 1IBET; IIMPUHA JIECHEBOW TKaHW BOKPYT 3y0OB
JIOJDKHA COCTABISITH 2 MM, @ B MECTE €€ NPUKPEIUICHUS
K UMIUTAHTY - | MM; 00s3aTeNIbHBIM YCIIOBHEM SIBIISIETCSI
OTCYTCTBHE KPOBOTOYMBOCTH JECHBI IPH 30HAMPOBAHUH
JIeCHeBOro JkenoOka. [Ipu majpnanuym UMIUIAHT JOJDKEH
OBbITh cTAOWIICH, a IEPKYCCHS KaK B TOPU3OHTAILHOM, TaK
U B BEPTHKAJIHHOM HalpaBlIeHUH - 0e300JIe3HEHHA.

B mpouecce, a Takxke nocie UMIUIAaHTALUM UHOTZA pas-
BUBAETCsl BOCNAIUTENbHBIN MPOLEcC KOCTHOTO JOXKa y
MMILIaHTa U IPUIETAIOIIUX TKaHEeH B BUJIE TIEPUUMILIAH-
TuTa. [lepuuMILIaHTHT, B OCHOBHOM, BO3HHKAET ITPU HECO-
OJIFO/IEHHUH OTIPEJICNICHHBIX MTPABUII BO BPEMs TIOCTAHOBKH
MMILIaHTa U 3aKPBITUH PaHbl, ACENTHKU M aHTUCETITHKH BO
BpEeMsi Ollepaliny, pu TPaBMUPOBAHUH KOCTH, BBI3BAHHOM
HapyIICHHEM TeMIEepaTypHOro peXXuMa BO BpeMs MOJTro-
TOBKH JIOXKa [TOJ] UMILJIAHT, YTO MPOBOIMPYET 00pa3oBaHue
TeMaTOMBI 1 €€ HATHOGHUE, OTEK CIIN3UCTOH 000I1049KH BO-
KpYT UMILIaHTa, HOPMUPOBAHUE TPABMHUPYIOIIUX PyOIIOB.
[TeprHMITIIAHTUT MOXKET TaK)Ke Pa3BUTHCS B ClTydae MocTa-
HOBKH UMIUIaHTA NIPU HAIMYUH OTPEISIICHHBIX TPOTUBO-
MTOKA3aHUH - HEJIEYEHHOT'0 MapoIOHTUTa [9] M OTCYTCTBUU
Y/IOBJIETBOPHUTEIILHOW NHIMBU/IyJIbHOM I'MTHEHBI [TOJIOCTH
pTa nociie yCTaHOBKY MMIUIAHTA B IIEPUOJ TPYKUBICHUS
U JIaKe CIYCTs HECKOJIBKO JIET.

ITossBnenue HCIIPUATHOIO 3araxa u30 pTa, HCIIPUATHBIX
ourymieHuid 1 Oosei B iecHe B 00JacTH UMIUIAHTa, KO-
BOTOYMBOCTH 3TOT'0 YHAaCTKa NP1 30HANPOBAHUHN U YUCTKE
3y00B, OTEUHOI M TMIIEPEMHUPOBAHHOMN CIM3UCTONH 000-
JIOUKM BOKPYI' LIEHKHU WU CYNPACTPYKTypbl UMILIAHTA,
IIOABUXKHOCTHU CIIM3UCTON HaJl BHYTPUKOCTHBIM HUMILJIaH-
TOM, 0Opa30BaHUC T'PAHYISALUNA, YBEIUUCHHUE TITYOUHBI
JIECHEBOTO KapMaHa, BbIZIEJICHNE B HEOOJIBIIIOM KOJIMYECTBE
CEPO3HO-THOMHOTO IKCCyaTa yKa3blBaeT Ha Pa3BUTHE
BocnanuTenabHoro mpoiecca [10]. OcoOeHHOCTD U omac-
HOCTb NIEPUHMITTIAHTUTA 3aKJIIOYACTCA B HAJTMYUU [IPSAMOTO
KOHTaKTa 00JIACTH BOCIAJICHUS C KOCTBIO. 30Ha COe/TMHU-
TEJIbHOU TKAaHU, XapaKTepHas NapOIOHTUTY, OTCYTCTBYET.

Boxkpyr nmiianTa n3Ha4anbHO COJIEPIKUTCS €CTECTBEHHAS
¢itopa poroBoi mosoctu. B cirydasx nNpoHUKHOBEHHUS
MHUKPOOPIaHU3MOB B 30HY CIIM3UCTOH OOOJOYKH MM-
IUIaHTa Pa3BHBACTCSl MPOLIECC BOCIAJICHUS, MUKPOOHBII
Tei3ay KOTOporo NpeJcTaBiIeH pasHoo0pa3ueM a’podoB
1 aHa’po0oB. B Onmxaiiiie HEACTU MOCIe MOCTAHOBKU
HMILJIAHTOB B HAJJICCHEBOHN OJISIIKEe O0OHApPYKUBAKOTCS
IpaMITOJIOKHUTENbHBIE KOKKH, a B IOJJIECHEBOI cpene -
OaKkTepuu, XapakTepHbIC i1 OOBIYHON (HIOPHI MOIOCTH
pTa 1 IeCHEBBIX KapMaHOB [ 14].
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A. Weerkamp u coaBT. [16] cUuTaIOT, YTO Xapakrep IMo-
BEPXHOCTHU UMILIAHTOB OMpeJesieT 00pa3oBaHue 3yOHOM
OnsIIKU. ABTOPBI B 3KCIIEPUMEHTE OOHAPYKUIIH, YTO Ha
HIEPOXOBATOH MOBEPXHOCTH 00pa3yeTcs BABOE OOJbIIe
Oakrepuii, uem Ha miaakoil. R. Adell [10] u coaBr. Ha-
Oironanu 6osiee MeIIIeHHOE 00pa3oBaHue 3yOHOU OJISIIIKH
OKOJIO IIEHKH C BBICOKOIl CTENEeHbIO MOMUPOBKU. OqHOM
U3 KOHIICNTYaJbHBIX 0COOCHHOCTEH UMILIAHTOB B (hopme
KOpHs1 3y0a SIBJISIETCSl XOPOIIO OTIOJMPOBAHHAS IIEHKa.
Ha noBepxHoctu Jito6oro Marepuana OIAIIKH criycTs 4
yaca 00pa3yroTCcsi MUKPOOBI, CpEH KOTOPBIX Mpeodiia-
JIAI0T CTPENTOKOKKOBBIE BHJIBL, a CITyCTS 48 4acoB 4MCIO
aHaspoOoB yBennumBaetcs. G. Nakazato u coasr. [12]
B OKCIIEPUMCHTEC BLIABUIIN OTPULATCIIBHOC BOSHeﬁCTBHe
00pa3yronmuxcss MUKPOOHBIX acCOI[Malluii OoJiblie Ha
PaHHIOIO pEereHepaIio KOCTH, YeM Ha MOJIHOE CO3PEBaHNE
omstiek. Ha MUKpOOHBIN mei3ax BIUSCT TAKKE CHUKE-
HUe OapbepHOW (YHKIHU MapOJOHTa Y KypPUJIbIIUKOB,
ocnabieHue 3aUTHOW (YHKIIMKA OpraHU3Ma U HU3Kas
JAUCHUTIIMHA KYPHUJIBIIMKOB B OTHOIICHWHN PEKOMEHIA-
nuii Bpaua [8].

C. Misch [11] BbIsiBUII, 4TO OCHOBHO# MPUYNHOM Pa3BUTHS
BOCITAJINTEIBHOTO MPOIIecca BOKPYT MMIUIAHTA SIBIISETCS
CTpecc KOCTH B CBA3M C €€ HEeaIeKBaTHOM Harpy3KoH, oJi-
HaKO TaKoW KpUTEpHH Kak 0Opa3oBaHHE KapMaHa, aBTOp HE
CUUTAET PEIIAIOIINM; 10 MHEHHUIO aBTOPa, 3TOT MPOLECC
CBSI3aH C “OMONOTMYECKOM MIMPUHON™ (LIIMPUHA MOJIOCHI
COCAMHUTCIIbHOTKAHHOI'O U SITUTCINAIBHOT'O ITPUKPEILIC-
HUSI OT Kpasi KOCTH JI0 OCHOBaHHUsI 3y00/ICCHEBOI 00PO3/1b1)
JICCHBI, 4TO TMPEA0TBPAIAeT aTpo(UI0 KOCTH, a PEIIAIOIINM
(haxTOpOM SIBJISETCSI HArpy3Ka Ha KOCTb.

[TepunMnIaHTHUT, TAKIKE KaK TapoJOHTHUT [9], pa3BuBa-
eTcsl MOCTENEHHO, B BO3pacTaroell CTENeHH, TPOSIBIISIS
cilenyrolue KJIWMHUYECKHEe MPU3HAKHU: BOCMAJCHUE,
TKaHeBas THICPILIA3HsI, KPOBOTCUCHHUE MU BBIICICHUC
THOMHOTO 3KccyaTa mpy 30HAMPOBAHUU U MAJbIAIUH,
yBEIUYCHUE MIyOWHBI AeCHEBOro kapmana [13], pe3ko
BBIPQ)XCHHAs TOTEPsl KOCTHU, MOJABHKHOCTh UMILIAHTA,
WJIU €r0 OTTOP)KCHHUE.

[TeprUMILIAaHTHUT YTPOXKAET XOPOIIEMY PE3yIIbTaTy 0CTEO0-
MHTETPALUK UMILIAHTOB, TIOATOMY Ba)KHO CBOEBPEMEHHO
BBIOpaTh HEOOXOMUMBIH W TIPaBUJIBHBIA METOJ JICUCHMUSL.
B nuteparype onucansl ciiy4aun ycCIelHo 3aBepelieHHbIX
JICYCHUH, OJTHAKO, K COXKAaJCHUIO, OOJBIIMHCTBO M3 HHUX
UMEIOT JIMIIb BpeMeHHbIH d(dekT. Jledenne nepumruian-
TUTA, TAaKXKe KaK M MapoJOHTUTA, HOCUT KOMIUICKCHBI
XapakTep: MPUMEHsIETCsl MecTHast 1 oOmiasi Tepanus. B
CBSI3H C TIPUCYTCTBHEM HECKOJIbKUX CTa 1l 3a00eBaHMs
U YYHUTBIBAs 00IICE COCTOSTHHE OOILHOTO, JICUCHHE TPEOYyeT
WHJIMBU1yaJIbHOTO TOJIX0/d, OJJHAKO B IIEJIOM OHO CBO-
JIUTCSI K BBITMOJTHEHUIO HA0Opa ONpeaeIeHHbIX JeUeOHBIX
MEpOIPUATHIA: 1) aKTUBHOE MOJIOCKAHUE AHTUCENTUKAMH,
TpaBaMH, aHTHOMOTHKOTEpanusi, npueM 3P(EeKTUBHBIX
TEpaneBTUYECKUX JIEKAPCTBEHHBIX CPEJICTB; 2) MpoBe/e-
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HHe (U3HOTEepaneBTHUECKUX MPOLEAYD, HAPaBICHHBIX
Ha BOCCTAHOBJICHHE TKaHEH BOKPYI MUMIUIaHTa; 3) 00-
paboTKa AeCHBI CHeUalIbHBIMU aHTHOAKTePUATbHBIMU
CpeICTBaMM; YMCTKA, KIOPETAXK U yJaJeHUE JECHEBOTO
KapMaHa, IPOMBIBaHHE MAaTOJOTHYECKUX YUaCTKOB
AHTUCENTUKAMH, TUTHEHA MOJIOCTH pTa C NPUMEHEHH-
€M COOTBETCTBYIOIMX MAacT; 4) B cily4ae MOTepH KOCTH
MPOBOIUTCS XUPYPrUUECKOE BMEIIATENbCTBO: yaICHHE
BOCMAJIUTEIbHO-THOMHOTO ydacTKa, MIAaCTUKAa MSATKHUX
TKaHeH, OKpyKarIUX UMIUIAHT; 5) B cllydyae HeKaue-
CTBEHHBIX KOHCTPYKIIMI HE0OX0AMMa UX MepeenKa.

Ha ocHoBaHMuM nuTepaTypHBIX JaHHBIX [3,7] 1 pe3ynbTaToB
MPOBEICHHBIX HAMH MHOTOJIETHHUX MCCIICIOBAaHUHN U KITMHU-
YECKOT'0 U NMPAKTUYECKOTO OTIBITA JICUEHHUS TapOJOHTUTOB
[1], MBI COUIM BOBMOKHBIM aKTHBHO IPUMEHHUTH HauboJee
3¢ GEKTUBHBIN U TIEPCIICKTUBHBINA HA CETOMHSIIHUI ICHb
METO/Jl, alpOOUPOBAHHBIN B MapPOJOHTONIOTHH - Vector-
Tepanuio JUisi TPO(UIAKTUKY U KOMILIEKCHOM Teparuu
NepUMILIaHTUTOB [13].

Cuctema Vector HAaUIydIIEM 0Opa3oM MOIXOIUT IS
JICUCHU S TIEPUNMIIIAHTUTOB. HpI/IH]_[I/IH pa6OTI:I arimapara
OCHOBaH Ha rujpoauHamudeckom s¢pdexre. IIpownc-
XOJUT HENPSIMOE CBA3bIBAHNE YJIBTPA3ByKOBOU JHEPTUU
U OIHOBpPEMCHHAs MyJIbCUPYIOIAad moJgadya )XUAKOCTH C
YaCTUIAMH THIPOKCHAMIIATHTA, YeM 00eCcreunBacTCs
TIIATENIFHOE YIAICHUE HaJleTa, KaueCTBEHHOE OUHIIICHHE
MaTOJOTMYCCKOTO KapMaHa OT HH(EKIINHU, pa3pyIIeHHE
6I/IOHﬂeHKI/I C NOBCPXHOCTHU HMMIIJIAHTOB, B KOTOPBIX
KHUBYT KOJIOHHUU MI/IKpO6HbIX accounaunﬁ, BBIMBIBAHUC
OHIAOTOKCHHOB, OJTHOBPEMCHHO MOJIUPYETCA NOCTYIIHAA
yacTh uMIIanta [15].

HucTpymenTtsl annaparta Vector Juisi JIeUEHUS] EPUUM-
TUTAHTUTOB CIIELHAIEHO U3TOTOBJICHHBI U3 YITIEPOANUCTOTO
BOJIOKHA, KOTOPbIEC B KOMOHHAIIUH C TOJIUPOBOYHOIL CyCHIeH-
3ueit Vector Fluid Polish, coneprkaineit yacTuis ruapox-
CHJIaNaTuTa, HaJISKHO U TIIATEIILHO OUHUILIOT IOBEPXHOCTh
UMIUIaHTa 0€3 HOBPEXK/ICHUS €r0 KOHCTPYKIHH.

Lenbto vccnenoBanust SBUIACh OICHKA 3()(HEKTHBHOCTH
JIeUeHUs! IEPUMMILIAHTUTOB CUCTEMOH Vector B CpaBHEHUU
CO CTaHJAPTHBIM JICUCHUEM.

Marepuan u Metobl. [IpoBeneHo HabIIOICHNE U JICUeHHE
HavyaJIbHOW (a3bl 3a00yeBaHMs, TEPBUYHON MPUUNHON
KOTOPOM MOCITYKUJIO TIOPaKEHNUE MATKUX TKaHEH BOKPYT
HMMIUIAHTa B CBSI3U C HEAOCTATOUYHOW TMTUEHOUW MOJIOCTH
pra. HaOnronenue u Kypc JieueHHs MPOBOIIIN B CTOMA-
Tojornyeckoil kiuHuke Royal Dent Ha 52 manumenrax,
MPOJICYSHHBIX 10 MOBOY MEPUUMILIAHTUTOB ciycTs 1, 3,
6, 9, 12 MmecsreB nocie uMmiianTanuu. [lepen neuenuem
MIPOBENICHO KIIMHUYECKOE U PEHTTCHOJIOTHIECKOE 00CTIeNO-
BaHKE (OPTOMAHTOMOIPaMMa) MAIlMEHTOB B 00JIaCTH BHE-
JPEHHBIX UMITIAHTOB. OPTOMAaHTOMOTPAMMbI BBITIOTHSIIH
10 Hauana jgeyeHus u 1, 3, 6, 9, 12 mecsieB ciycTs mocie
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€ro 3aBEPIICHUS B PCHTICHOJIOTHYCCKOM KaOMHETE Ha
opronantomorpade ¢pupmsl “Planmeca” (OunISHINS).

I[I/Ial"HO?; TMECPUUMILITIaHTHUTA YCTaHaBJIMBaJI HAa OCHOBAHHUU
KJIMHUYECKHUX MPOSIBICHUH BOCTIAJICHHU (TUIIEPEMUS U OTed-
HOCTb JIECHBI, KDOBOTOYMBOCTh, 00Pa30BaAHUE PA3THYHOM
DTyOWHBI TATOJIOTMYECKUX KapMaHOB, HAJTMUUE dKCCyaaTa
B HMX, 00pa30BaHue MPUITYXJIOCTEH, MPUCYTCTBUE OOJIe3-
HEHHBIX OILIYIICHNU) U PEHTI€HOJIOIMYECKUX U3MEHEHU I
KOCTH (KpaTepoobpa3Has AEeCTPYKIUS B OKPYKHOCTH
HIEWKH M Jake B BepXHEH TpeTu umiianTta). Ha ocHoBe
KOHTPOJIBHOTO PEHTI€HOBCKOTO CHUMKA, CJICIAHHOTO TI0-
CJie YyCTAaHOBKH 3YOHBIX IPOTE30B, OL[CHUBAJIACh CTENEHb
KOCTHOU Pe30pOIIHH.

C TOYKM 3peHUsT KIMHUKO-PEHTT€HOIOTHYECKOTO aHanu3a
MAIUEHTHI Pa3/IeJIeHbI Ha JIBE TPYIIIBI: IEPBYIO TPYIIILY CO-
CcTaBUJIM 32 ManueHTa ¢ MprU3HaKaMH BOCTIAJICHUS IECHBI
C HOpPMaJIbHOM BEJIMYMHOM JIECHEBOTO KapMaHa, peleccus
KOCTH PEHTI'€HOJIOTUYECKH HE BBISBIISIACH; BTOPYIO IPYyTI-
nmy - 20 manueHToB ¢ MpU3HAKAMHU BOCTAJICHUS IECHBI U
pe3opOIreii KOCTHOM TKaHH.

11 manueHTam mepBOi M 8 MarMeHTaM BTOPOW TPy
MPOBOJMIIOCH TOJIBKO MECTHOE U 00111ee MPOTUBOBOCTIANIHU-
TeNbHOE JIeueHHe, a 21 marueHTy nepsoi u 12 nanuenram
BTOPOM I'PYIIIEI, HApsAIy C MECTHOM 1 00111eit KOHCEepBaTHB-
HOM Tepanuel, JIedeHue CUCTeMon Vector.

C uenbio Mpo(UITAKTHKHY U JICUCHHST BOCTIATUTEIBHBIX TPO-
LIECCOB OBUIN OCYIIECTBIICHBI CIIEYIOIINE MEPOTIPHSTHSL:
MECTHBIC THTHEHUUYECKHE TIPOLEYPhI - YAAISUTH 3yOHOM
HasleT, 00padarbIBaiu JecHEeBOM KapMaH 1% pacTBOpoM
nepexucu Bomopona u 0,06-0,12% pacTtBopom XiIoprek-
CHUJIUHA, TPOU3BOAUJIN allTUNIMKallUX Ma3blo rpaMUulInAnHa
C, BUTaMHHOM A M COJKOCEpHJI-ICHTANbHON aare3uB-
HOW MacToM Ha CIM3UCTON 000I0YKE BOKPYT MMILIAHTA,
HAKJIaAbIBAJIM JICUCOHbIC TOBS3KU ¢ 5% OyTaaucHOBOM
Ma3bio. [IpoTHBOBOCTIANUTENBHYIO TEPAHIO 3aKPETIISIIH
KOMOMHUPOBAHHBIM aHTUMHUKPOOHBIM ¥ MPOTHUBOTIPO-
TO30MHBIM mpenapatom opuumnoi S00\500 (Ciprofloxacin
hydrochloride+ Ornidazole) Ha3Hauas 1 Tabnerky 2 pasa
B CYTKM TMepeja €0l WM 2 4aca CIyCTs IOCle e/ibl B
TeueHue 5-7 IHeu.

J1J1s1 ONIOJTHUTENILHOTO OMAIITHET0 YX0/1a PEKOMEH 10Ba-
JIY TIOJIOCKAHMSI aHTUCENTHYECKUM PaCTBOPOM MapOJOH-
takc. O0yvany NalUeHTOB MPABUIBHON YUCTKE 3y0OB.
Jlyis TIIaTenbHOTO OYMIICHHS TOBEPXHOCTH UMILIAHTA U
poTe3a PEKOMEH I0BAJIH MOJIb30BATHCSI MOHOITYYKOBBIMH
3yOHBIMU IIETKaMH, HHTPAJCHTAIbHBIMY epuIukamu [9],
cynepduoccamu, uppuratopamu. Hasznaganu obuiee
JICUCHUE JECeH CCHCUOMIM3UPYIOMHUMHU, 00€3005u-
BaIOIIUMU M OOLICYKPETUISIOIUMH JIEKAaPCTBEHHBIMH
npenaparamMu. J{is npoduIakTHKU NEPUUMILUIAHTHTA
pexkomeH0Bany npuMeHenue Butamuna C 1o 3 r B 1eHb
B T€UCHHUE 6 HENEeTb.
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Hapﬂ,uy C BbIICYKa3aHHBIMH TMT'MEHUYCCKUMU U J'IeLIe6HI)I-
MU IpoeaypaMu naieHTaM IMpoBOAWIIN JICUCHHUE allTiapa-
ToM Vector (pupma "Durr Dental", ['epmanust). C moMOIIIb0
yIJIEPOI0-BOJIOKHHUCTBIX HAKOHEUHUKOB 3TOTO armapara
U CTpyeH BBICOKOJIUCIIEPCHOM MOIUPOBOYHON CYCIIEH3UHU
Vector Fluid Polish, congepkariieii yacTuibl ruipoKcrarna-
TUTA KaJIbIUs, THIATCIIbHO MPOMbIBAJIN JE€CHCBLIC KaApMaHbI,
yAQIIsIM 3yOHOU HaJIeT M MH(HUIIUPOBAHHBIE TPAHYJIISIINH B
OKPY>KHOCTH UMILIAHTA U €0 CYyNPacTPYKTYPHI.

Otob6pannbM 33 manuentam u3 [ u Il rpynm nedeGHBIC
MpoIeAYpHI ammapaToM Vector U MECTHYIO U OOIIYIO
MIPOTUBOBOCTIATUTENBHYIO TEPANHIO BHAYaJIe IPOBOIUIN
€XKEJIHEBHO, 3aTeM 2-3 pa3a B HEEIIO JI0 MOJHOM JINKBU-
JIallMM BOCTIANIMTENbHBIX siBiIeHul. [locne kaxoro kypca
KOMIIJIEKCHOTI'O JICUCHUA KIIMHUYECKU U PEHTICHOJIOTU-
YEeCKH OIICHMBAJIM COCTOSHHE TKaHEH M KOCTHOTO JIoXkKa
BOKPYT MMIIJIAHTA.

[Tpodunaxkruyeckue MeporpusaTHs arnmnaparom Vector u
KIIMHUKO-PEHTI€HOJIOTMYECKUI KOHTPOJIb IPOIOJIKAIIN U I10-
cl1e CTa0WIN3aLMK BOCIAIUTENIBHOTO IpoLiecca. I lanuentam
HA3HAYaJIX BBILICYKA3aHHbIC [IOBTOPHBIE BU3UTBI JJIS1 IIPOBE-
JICHHSI MECTHOM MPO(MHITAKTHKH U KOMITIEKCHOM MPOTHBOBOC-
TAJIMTEIILHON TePaITK MEPUMILIAHTHTA 110 HAJOOHOCTH.

B xoMIuiekcHOM JieueHHH 3a00NeBaHus MpeaycMaTpHBa-
JIOCh yCTpaHeHue JIt000i OMOMEXaHMUECKOM Meperpy3ku
MMIUJIAaHTOB MyTeM MOJIU(UKAIMU HaJJAeCHEBOH KOH-
CTPYKUMH. YIeJsUTM BHUMaHUE Takxke 3y0aM M mpore3am
- QHTArOHMCTaM UMILIAHTA U 110 BO3MOXKHOCTH YCTPAaHAIH
TPaBMaTHUYECKYIO OKKITIO3UIO. [Ip1 HEBO3MOXKHOCTHU CHATHSA
IpoTe3a Co3/aBalli 3all[UTHBIC YCTPOIICTBA B BUAE Karlll,
IITMH, KOTOpBIE MTALIMEHT HaJIeBaJl Ha epuoj cHa. B cioydae,
KOTJIa Ha UMILIAHT OMUPAJICS ChbeMHBIH 3yOHOH MPOTe3, TO
€ro CHUMaJIH, OUHUINAJIH B yABTPA3BYKOBOH BAaHHOUKE MU
YUCTUIM MEXaHWYECKU MPU MOMOIIU IIETKH THApPOKap-
OoHatoM Harpus. XUpypruieckyr ¢aszy MpoBOAWIN MO
MOKa3aHMAM; CIYCTs 2-3 HeAeTH pellanad BOIpPOC O J0-
CTaTOYHOCTH MSATKHMX TKaHEeH JUIsl TUIOTHOTO Pa3o0IeHus!
CYNpacTPyKTyphl C UMIUIAHTOM H €ro JioxkeM. B cioydasx
HEIOCTaTOYHOTO YPOBHS JECHEBOTO MPUKPETIICHUS MPO-
W3BOAMJIM TUIACTUKY CIM3HCTOI 000JIOYKH B OKPYKHOCTH

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

umrIutanTa. [Ipopunakruueckre MeponpHsTHs TPOBOIHIIH
C IIOMOILIBIO anmnapara Vector ¢ LeJIbt0 IPEBEHIUH [I0BTOP-
HBIX BOCIIAJIUTEIIbHBIX SIBJICHUN.

PesynbraTel u ux o0cyxaenne. [locne xypca koHCepBa-
TUBHOM U Vector-Tepanuu u3 21 nanuenTta nepBoi rpynmsl
y 19 (90,5%) HaOmromanoch 3HAYUTEIBHOE YIyUYIICHUE
KIIMHUYECKOTO COCTOSIHHSA: MPEKPATUIOCh KPOBOTEUEHHE,
BBIJIETICHHE THOMHOIO DKCCyJaTa M3 odara, UCUe3NId OT-
€UHOCTh, TPHUITYXJIOCTh M OOJEBHIE OMIYIICHHS, YMEHb-
mMIach NTyOMHA MaTOJIOTHYECKUX KapMaHOB, YBEJINYH-
JIOCh JIECHEBOE NPUKPEITIEHNE, AeCHA CTajla TUNIOTHOW U
6nenHO-po30BoiL; 2 (9,5%) manueHTaM JIOTIOTHHUTEIBHO
moTpedoBaIOCh XUPYPruueckoe BMEIIATeIbCTBO BBUILY
HEJIOCTATOYHOCTH MSTKHUX TKaHEH U PEeKOHCTPYKIHS TIPO-
T€3a C LEIIbI0 CHATUS NEPErpy3Ku U CO3/1aHus yAO0BIETBO-
PUTENBHBIX YCIOBUH TUTHEHBI.

W3 11 nmamuentoB nepsoit rpymnmsl y 6 (54,5%) orme-
YaJscs MOJI0KUTENbHBIN KINHUKO-PEHTT€HOIOTHUECKUI
pe3ynbrart, ay 5 (45%) - He3HAUUTENTFHOE YMEHBIIICHUE
IITyOWHBI ITaToJI0rHYecKoro kapmana. C 1enbio 10CTH-
JKEHMSI OKOHUATEJIBHOTO KYITHPOBAaHUS BOCHATUTEILHOTO
mporecca Oblna mpoBefeHa Vector-tepanus. M3 12
ManMeHToB BTOpoi rpynnsl y 7 (58%) npoTuBoBocma-
JUTENbHOE JICUCHNE B KOMOMHaNNN ¢ Vector-tepanuei
3aBEpUIMIIOCH YCHENTHO: YMEHbIINIAch TIyOnHa Ma-
POAOHTAIBHIO KapMaHa, NPEKPaTHUIOCh BBIAECICHUE
THOWHOTO 3KCCyzara, JecHa crana 0oyiee TUIOTHOW M
0JIeTHO-PO30BOM, PEHTIEHOJOTHYECKH HalIronanach
crabmmm3anus mnporecca; v 5 (42%) - Ha ¢poHE nocTur-
meH cTaOMIBHOCTH, IS 3aKPBITHS KOCTHOTO KapMaHa
B oOyiacTh yOBUIM KOCTHOM TKaHHU CTAJO BO3MOXKHBIM
pa3MelieHue OCTEOCUHTETHYECKOro mpemnapara. 13 8
MAIMEHTOB BTOPOi rpynisl y 3 (37%) mpoTuBOBOCHIANN-
TeJIbHOE JICYeHHE 0Kazanoch 3 dexTuBHbIM; a 5 (63%)
MalMeHTaM BBUAY HEJJOCTATOUHOTO YBEJINUEHHS YPOBHS
MIPUKPETNICHHON TKaH! MTOTpedoBaiach XUpypruveckas
KOppeKkLHus NecHeBON MaHkeTku. C Lelblo CO3TaHus
U TOJJepKaHUs aCEeNTHYECKOH Cpefbl, 4TO SBIAETCS
rapaHToOM YCIEIIHOTO XMPYPrHUEcKOTo McXozaa, ObuIo
pelIeHo mepea ONepaTUBHBIM BMEIIATEIbCTBOM MpPO-
BecTH Vector-tepanwuro (tadmuna 1).

Tabnuya 1. Pe3ynomamul neuerus

. Xupypruueckoe
Kosu4yecTBO manmeHToB Ioso:kuTENBLHBIN Pe3yJIbTAT
=52 abe. Y% BMEIIATEIHCTBO
adc. %
I rpynmna (n=32)
n=21 Vector + KoHCepB. Jieu. 19-90,5% 2-9,5%
n=11 xoHcepB. Jeu. 6-54,5% 5-45%
II rpynma (n=20)
n=12 Vector + KoHCEpB. Jiey. 7-58% 5-42%
n=8 KOHCEPB. JIeU. 3-37% 5-63%

3akmrouenne: M3 52 manumeHToB Vector-repamus Oblia
nposeneHa 33 (63%), cpenu HUX y 26 (79%) HaOIrOMANICS
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YCHEIIHBIH ucxox JedeHus (19 manueHTOB - mepBOi U
7 - Bropoii rpymnisl), y 7 (21%) nanueHToB yI0BIECTBOPH-
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Tabnuya 2. Oyenxa s¢hpexmuernocmu ieuenus

Vector-tepanus+KoHCEepBATHBHOE
N KoncepBaruBHoe jieuenue (n=19)
Pe3yabrar Jedyenue (n=33)
I rpynna | Il rpynnma BCero I rpynna | II rpynna BCero
YIOBJIETB. 19 (74%) 7 (26%) 26 (79%) 6 (67%) 3 (33%) 9 (47%)
HEY/IOBJIETB. 2 (29%) 5 (71%) 7 (21%) 5 (50%) 5 (50%) 10 (53%)

TEJBHBII pe3y/IbTaT He MONyYeH (2 MalueHTa - IePBOU
5 — Bropoii rpynmsl). 19 (37%) namuenToB o6enx HaOIIO-
JaeMbIX Tpym (52) MONTy4YHIIN CTaHAAPTHOE IPOTHBOBOC-
nanurenbHoe (00IIee 1 MECTHOE) JICUCHHUE, CPeI HUX Y
9 (47%) nedeHue 3aBEpIIMIIOCH YOBJIETBOPUTEIBHO (6
MIAIMEHTOB - IepBOii 1 3 - Bropoi rpynmsl), ay 10 (53%) —
Vector-Tepanusi okazanachk 6e3pe3ysbTaTHOM (5 MalueHTOB
13 KaXIOH TpyIsl) (Tabnuma 2).

Jleuenue NepuUMILIAHTHTA 3aBEPIIMIIOCH KyTTUPOBAHUEM
BOCHAJIUTENILHOTO MPOLEcca: UCYe3NId NH(EKIMOHHbIE
OYaru B TKaHSIX BOKPYT MMILIAHTA, 3aKPBUIUCH JECHEBBIC
KapMaHbl, JIeCHA CTajia IUIOTHOM, OJIeHO-PO30BOM, Ipe-
KpaTUJIOCh KPOBOTEUEHUE U BBIJIEJICHUE THOMHOIO JKC-
cyZara U3 JIECHEBbIX KaAPMAaHOB, CO3/1aJUCh YCJIOBUS IS
PEAOTBPAIICHUS JalbHEHIICH yTpaThl KOCTH; OJaromapst
CYCIIEH31H, COIeprKallell MUKPOUACTHIIBI THPOKCHAIIATH-
Ta Kajablys, 3QHEKTUBHO OYMCTUIIACH KOPOHKOBAs 4acTh
MMIUIAHTA.

Takum 00pa3oM, KIMHHUKO-PEHTICHOJIOTHUCCKUE PE3YIlb-
TaThl J0Ka3anu 3(pdekTuBHOCTh Vector-Teparnuu B KOM-
IUIEKCHOM JICUCHHUH TICPUUMILIAHTUTOB,
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SUMMARY

PROPHYLAXIS AND TREATMENT OF PERIIM-
PALNTITIS

Manjavidze N., Vadachkoria N., Gumberidze N.
Dental Clinic “Royal Dent”, Thilisi, Georgia

Ultrasonic Vector System (Diirr Dental, Germany) is the
best means for complex treatment of peri-implantitis. The
therapeutic effect of the system proved anti-inflammatory
and regenerative impact of calcium hydroxyapatite on the
soft tissue around the implant. The effectiveness of the
result provided full, persistent and safe removal of bac-
teria, dental plaque, infected granulation tissue; the possi-
bility of regular monitoring, prevention of re-infection of
pathological pockets, without damaging the hard and soft
tissues around the implant, the implant itself and artificial
fragile crown, securing superb cleaning and polishing of
the implant surface, which is an important condition for
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the further reduction and inactivation of pathogenic bacte-
ria population. Healing peri-implantitis pockets at the ex-
pense of using conventional oral hygiene is not possible.
Tools of carbon fiber in combination with a suspension
Vector Fluid Polish and the Vector machine successfully
accomplish the function of disinfection and polishing.

The aim of the research was to present the results of peri-
implantitis treatment with a new ultrasonic device Ultra-
sonic Vector System.

Surgical treatment (21% of patients) was atraumatic. The
risk of infection was decreased and necessary conditions
were created for a significant acceleration of the tissue
healing process. Relying on the successful results we rec-
ommend Vector- therapy before surgical procedures.

Complex treatment was repeated depending on the clini-
cal manifestations of inflammation around the implant.
To prevent peri-implantitis, and get timely diagnosis of
unwanted changes, and to maintain implants and the soft
tissues around them in a healthy condition, the patients
were strongly recommended to visit the dentist 3-4 times
a year. They were offered professional oral hygiene and
accessible parts of the implants with the help of a Vector
machine.

Relying on the results of the research we conducted dur-
ing the treatment of peri-implantitis, we have seen the
"magic" efficiency and the need to apply the «Vector»
system into the complex treatment of this disease.

Keywords: peri-implantitis, implants, Vector system,
Vector fluid polish suspension, Calcium Hydroxyapatite,
orcipol, inflammation, bone destruction.

PE3IOME

MMPOPUITAKTUKA U JIEYEHUE NEPUNMIIJIAH-
TUTA

Manpxasunze H.A., Bagauxopus H.I,
I'ym0epuaze H.III.

Cmomamonoeuueckas kaunuxa “Posn [lenm”, Tounucu,
Ipysus

KomrmnekcHoe iedeHre NepuiuMILUIaHTUTOB YIBTPa3ByKOBBIM
armaparom Vector (Diirr Dental, ['epmanusi) B 79% obecrieun-
JIO OTJIMYHBIE pe3ysbrarhl. JleueOHsbli ahexT 3aKimoyaercs B
IIPOTUBOBOCIAJIMTEIILHOM U PETCHEPUPYIOLIEM BO3ACHCTBUM
TUAPOOKHUCUKAJIbINA Ha MATKHMC TKaHW BOKPYT UMILJIaHTA,
o0ecrieurBasi IOJIHOE, CTOWKOE U Iajislee yajaeHue Oakre-
puii, 3yOHBIX OTJIOXKEHUH, HHOUIMPOBAHHBIX TPaHYJISIHI;
CO3/IaHHE COOTBETCTBYIONIMX YCIOBUH JUIS PETYJSIPHOTO KOH-
TPOJISL ¥ TIPEBCHIINK PEUH(EKIINN MATOJIOTYSCKIX KAPMAHOB.
IloBpesxaeHust TKaHEeW BOKPYT UMILIAHTA, CAMOIO UMIUIAHTA
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Y YICKYCCTBEHHOH XPYIIKOH KOPOHKH HE HaOMIIOIANoCh, J10-
CTUT'HYTa MaKCUMaJIbHasA OYUCTKA U MOJIUPOBKa MOBCPX-
HOCTH HMILIAHTaA, YTO ABJIACTCA HCO6XOZ[I/IMI)IM YCJIIOBUEM
JJISL ﬂaﬂbHEﬁLﬂeFO YMCHBIICHUA U UHAKTUBALIUA HOHyﬂ}IL{I/Iﬁ
naToreHHbIX Oaktepuii. IHCTpyMeHTHI anmapara Vector u3
YIVIEPOIMCTOrO BOJIOKHA B KOMOMHAIMH C CycrieH3Heit Vector
Fluid Polish ycrienHo BIIOMHSIOT QYHKIMIO A€3UHPEKIMI
Y TIOJIUPOBKH.

IIpoBeneHHOE nocie Vector-repanuu XUpypruaeckoe BMe-
1aTeabcTBO y 2 1% MarueHToB npomuio B 0ojiee acenTuye-
CKUX YCJIOBUAX, aTpaBMaTUIHO, CHU3UJICSA PUCK I/IH(beKLII/II/I,
CO3/1AJTMCh HEOOXOMMbIE YCIIOBHS JIJIsSl yCKOPEHUSI ITPOLIEC-
Ca 3a)KUBJICHUS TKaHeU. Pe3ynbraTsl IpOBEACHHOIO HAMU
JICUCHUA TICPUHUMITIAHTUTOB MO3BOJISAIOT PEKOMEHA0BATH
npuMeHeHHne Vector - Tepanuu Hepes XUpyprudecKuMu
MaHUNYJIAOUAMHA.

KomruiekcHOE JiedeHHE MOBTOPSIH B 3aBUCUMOCTH OT
KJIMHUYCCKUX MPOSBIICHUI BOCIIATICHHUS OKOJIO MMITIAHTA.
B neigX NpEeBCHIUU MCPUUMITTIAHTHUTA U CBoeBpeMeHHOﬁ
JUArHOCTUKH HEXKECJIATCIIbHBIX HSMCHeHHﬁ, noaacCpKaHust
WMIIJIAHTOB U MATKUX TKaHEH BOKPYT' HUX B 3JO0pOBOM
COCTOAHNU MAlUEHTAM HACTOATCIBHO PEKOMCHIAYCTCH
nocemnars cromarojiora 3-4 pasa B roi; coOIr0IaTh Mpo-
(hecCHOHABHYIO TUTHCHY TIOJIOCTH PTa U TOCTYITHOM YacTH
HMMILIAHTA C [TOMOIIIbIO anmnapara Vector.

Pe3ysnbTarhl POBEEHHOTO HCCIIEA0BAHMS IOKa3bIBAIOT A(-
(heKTUBHOCTH BKITFOUCHHSI CHCTEMbI Vector B KOMITJIEKCHYTO
TEPanuio NePUUMILUIAHTHTOB.
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BUOMEXAHNYECKOE OBOCHOBAHUE IIMHUPOBAHUA ITOABUKHBIX 3YBOB
C COXPAHEHUEM HX NOABUKHOCTHA HA YPOBHE ®HU3UOJOT MYECKOM

'Benukosa H.W., Ilerpymanko T.A.

! Bykogunckutl 20Cy0apcmeennblil MeOUuyuHcKull ynueepcumem, Yeprosywl, *Bolcuiee 20Cy0apcmeennoe MeouyuHcKoe
yupeosicoenue « Ykpaunckas Meouyunckas cmomamono2uyeckas akaoemusy, Ilonmasa, Ykpauna

PacnipocTpaHeHHBIM CITIOCOOOM YKPETUICHHS TOABHKHBIX
pE3I10B SBJSIETCS UX LIMHAPOBAHUE C UCIOJB30BAHUEM
Pa3IMYHBIX BUJIOB apMaTyphl M €€ pa3MelIeHHs 110 OTHO-
IICHUIO K ITMHUPOBaHHBIM 3y0aMm [ 1,2,4,7,9]. K ocHOBHBIM
(hakTopam, Ha KOTOpbIE HEOOXOIMMO 0OpaNaTh BHUMaHHE,
MOYKHO OTHECTH: CTETICHb PE30POIIHNH MEXK3YOHBIX IIepero-
POJIOK, BelIMYMHA aHATOMHYECKOM KOPOHKHU 3yOOB, CTEIICHb
MOIBYKHOCTH M HAKJIOHA 3y0OB BO ()POHTAILHOM yUaCcTKE
[14]. TIpennaraembie crtoCOOBI ITUHUPOBAHUS ITOJIBUKHBIX
PE3LIOB C pa3MelIeHHEM apMaTypbl Ha BHYTPEHHEW CTOpOHE
3y0OB UMEIOT CYIIECTBEHHbBIE ICTETHYECKHE MPEUMYIIle-
ctBa [9,11]. OnHako, pu J0O0M crtocoOe IMMHAPOBAHUS
0co0oe 3HAUEHUE UMEET OIpEeJeICHUe ONTHMAalbHOTO
(Hambonee parMoOHAIBLHOTO C TOUKH 3pEHUST OMOMEXAHHKH )
MeCTa pa3MelICHUsI PETCHIIMOHHOM 00PO3/IbI M apMaTypbl
B 3aBUCHMOCTH OT BBICOTBI KOPOHKH 3y0a. MakcumasbHbie
OKKJTFO3MOHHBIE HATPY3KH (BHEIIHSISI CHJIa), BO3HUKAIOIIE
MIpH JKEBAHUH, 3aBUCSAT OT MHIUBUAYAIbHBIX BO3MOXK-
HOCTeH MyCKynaTypsl 1 6omeBoro nopora [6]. Mcxons u3
BBIIICH3JIOKEHHOTO, YBEITMYUTh CTAOMIIBHOCTH 3y0a MOYKHO
3a CYeT CHIDKCHHS IuIeda cuiibl (L), HampuMep, YKOPOTHB
3y0, WM yBETHMYUB copoTHBIeHNE (PX) B mapoJoHTe 3a
CUeT IMWHUPOBAHUS COCENHUX 3y00B. C IebIo Hampasie-
HUSI CHJIbI PEaKIMK Ha HIKHUE (PPOHTAIIbHBIE 3yObl aKCH-
aBbHO, PEXKYIIasi IOBEPXHOCTh 3TUX 3yOOB JIOIKHA OBITh
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HakJIoHeHa npuMepHo Ha 20° BecTHOyspHo. [Togo6HOE
MOJICTTMPOBAHKHE OKIIFO3MOHHOM MOBEPXHOCTH TO3BOJIHUT
MHUHHAMH3HPOBATH MOMEHT CHJIBI, OTIPOKHUIBIBAIOIIEH 3YO0,
HAIPaBJIsis )KEBATEIBHYIO HArPY3KYy aKCHAIBHO.

Bhliien3nokeHHOe yKa3blBaeT Ha aKTyaJbHOCTh OHOMe-
XaHUYECKOTO MOJX0/1a K IIMHUPOBAHHUIO, TIO3BOJISIFOLIETO
COXpaHATH IOBWKHOCTH 3yOOB Ha ypOBHE (H3UOIOTH-
YECKOM, paBHOMEPHO pacrpeiessiTh U JeMnpUupoBaTh
HArpy3Ky, BOBJIEKaTh B PEryJUpOBaHHUE MEPHOIOHTO-
MBIIICUHbII peduieKe; TapaHTUPYET COXPaHEHUE [EeI0CT-
HOCTH KOHCTPYKILIMM BO BPEMs XKCBaHUS M MPOBEICHUE
Je4eOHBIX MEPONPHUSTHIL, COXpaHsISl IPH STOM BBICOKHE
(DYHKIIMOHATIBHO-ICTETHYECKUE KaueCTBa IIIHHBI.

HGHL}O JAHHOTI'O UCCJICAOBAaHUSA ABUIIOCH OHOMEXaHUYECKOE
000CHOBaHHUE INUHUPOBAHUA IMOABHXKHBIX 3y60B mpu na-
POAOHTHUTE C YUETOM BBICOTHI U HAKIIOHA KOPOHOK 3y6OB,
CTCIICHU UX NMOABMXHOCTH, BHJa IIPUKYCa.

Marepuana u MmeToabl. [Ipy OmomMexaHU4IeCKuX pacueTax
paccMaTpuBajIi MOJIEb C MHTAKTHBIMU TKAHSIMH ITapOI0H-
Ta U MOZETBHBIC CITy4YaH, IJie BBICOTAa KOPOHKH - h>6 MM.
Bennuuna naHHOTO MapaMeTrpa SBISETCS HEOOXOIUMOM
COCTABJISIOIIEH IS TTOJTyYeHHsI JJOCTOBEPHBIX TaHHBIX. B
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Ka4eCTBE MOJIEIM UCCIIECIOBAHMS IIPU BEPTUKAJIBHBIX Ha-
rpy3Kax ObUI MPUHST CTEPIKEHb, UCTIBITHIBAIOIIMNIA AeiiCTBHE
OCEBOI'0 C)KaTHsl, a IIPU FOPU3OHTAIBHBIX - KOHCOJIBbHYIO
OaJIKy, IPOYHO 3aKPEIUICHHYIO B CAaTUTTAIbHON IIJIOCKOCTH.
1o peHTreHOIOrn4eCKUM JAHHBIM OIIPEEIISIIA OCHOBHBIC
reoMeTpHUYeCcKUe MapaMeTphbl OMOPHBIX 3yOOB: IITHHY KOp-
HEH, pa3sHUIly BHEAIbBEOSIPHOM U BHYTPUAJIbBE-OJIIPHOU
yacteld 3y6a. BHyTpeHHUE yCUIIMS KOHCTPYKIUH
OIIpENEIISIN 110 OLIEHKE NEeUCTBUN CyMMapHO NpHUBe-
JIGHHBIX BEPTUKAIbHBIX U TOPU30HTAJIBHBIX BHEIIHUX
KOMIIOHEHTOB Harpy3ku. Ha ocHoBaHuu omnpeneneHus
(GYHKIIMOHAJIIBHBIX HANpSDKEHUH TKaHeH mapojoHTa
OTIOPHBIX 3yOOB M UX COOTHOILEHUSI ¢ MUHUMAJIbHBIMH
U MaKCUMalIbHO JIOIYCTUMBIMU Pa3paboTaH ajIropuTMm
BBIOOpA PACIIOJIOKEHUST Ha 3y0ax MUHHUPYIOIIEeH KOH-
CTPYKLIMHU C YYETOM PallMOHAIBHOIO paCIpele/ICHUs
JKEeBaTEIbHOW Harpy3ku B OMOMEXaHHYECKOW cHcTeMe
«IIMHA - ONOPHBIE 3yObI - TaApPOJAOHT.

Pe3yabTarsl u nx o0cyxkaeHue. Pe3ynsTars! MccieJ0BaHUS
MOKAa3aJlv, 4TO B HOPME pacyeTHas CXxema pe3la MpecTaB-
JIsIeT coOOMH JKECTKO 3aKaTyI0 KOHCOJIbHYI0 KOHCTPYKIIHIO,
BOCIPUHHUMAIOIIYI0 BEPTUKATIBHYIO M TOPU3OHTAIBHYIO
Harpys3KH, KOTOpbIE BOHUKAIOT IPH OTKYChIBAHUH MUIIH. B
KayeCTBE PacUueTHOMN BBICOTHI 3y0a /i MpUHUMAETCsI pa3Mep,
PaBHBIN CyMMe BBICOTBI KODOHKOBOM 4acTH 3y0a 1 TpeThel
YacTH JJTMHBI €T0 KOPHS.

Crnenyer y4uTbIBaTh, YTO 3yObl B JIYHKaX HaXOJSTCS B
yIpyro-pUKCUPOBAHHOM COCTOSIHUH, UMEIOT HEKOTOPYIO
MOJBIKHOCTD [8]. HezaBHUCHMO OT HampaBlICHUS CHIIBI,
3aBHCHUMOCTh CMEIICHHS 3y0a OT Harpy3K1 HOCHUT CIIOXKHBIH
xapaxtep. [Ipu naronornyeckoil noaBMKHOCTH pe3LoB [ u
II crenenn »xecTko yuiemieHHasi ornopa rnpeBpauaeTcs B
HIPYKMHHO-IIAPHUPHYIO, & PACYETHAS CXEMA - B TEOMETPU-
YEeCKH NIEPEMEHHYI0 CUCTEMY, TP JT00AaBJICHUH HArpy3KH
K KOTOPOH MOCIEIHIO MOKHO pacCMaTpuBaTh KaK Mexa-
HU3M. Ui BOCIIPUSTHSI BHEILIHEN HAarpy3KU TaKOW CXEMBI
TpeOyeTcsl IOTOJIHUTEIbHAS CBSI3b, KOTOPOU U SIBISICTCS
IIMHA, 3aKpeIUIeHHas Ha KiIbIKax (puc. 1).

|
PR F::..— [

h

Puc. 1. Pacuemnas cxema noosusicnoco pesya

F_ - BepTuKagbHas COCTABIAIOIIAsS BHENIHEH HATPY3KH,;
F - ropu3oHTabHas COCTaBISIOIAs BHEIIHENH HATpPy3-
KH; - YIoJl HaKJIOHA PEe30B BO ()POHTAIHLHOM y4acTKe;
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h - pacyeTHas BBICOTA 3y0a; /- BEPTHKAJIbHAS TIPOEKIHS
KOPOHKOBOH 4acTH 3y0a; / - BepTHKalbHas MPOEKIHUs
KOpHs pe3la; /1, - ropu30HTaIbHOE yCHITHE, KOTOPOE BOC-
NPYHUMACT apMaTypa IHHBL /1 - TOpU3OHTANBHOE peak-
THBHOE YCWIHC B Pe3lle; R - BEPTUKAIBHOE PEAKTHBHOS
yCHUIIUE B pe3Le.

OCHOBHBIM KpPUTEpHEM ONTHMAIbHOTO pa3MEIIeHUS
PETEHIIMOHHOM O0pPO3/bI MO BHICOTE KOPOHKOBOW YacTh
3y0a SIBIISIETCSl yCUIIME B KOPHE pe3lia ¥ TOPU30HTAIbHOE
yCHIIME, IIepelaBaeMOe HENOCPEACTBEHHO LIIMHOW Ha
KJIBIKY TIpU JIEUCTBUU BEPTUKAJIBHON M FOPU30HTAIbHOU
Harpy30K Ha pe3Lbl. YT0Jl HAKJIOHA LIEHTPaIbHbIX PE3L0B
BO (DPOHTAIEHOM Y4aCTKe ONPEJIEIISUTN C HCTIOb30BaHUEM
napajiesoMeTpun. st 3Toro Ha MOJENSX ONpeNesuInd
pesyasTupytomryto kpuoit F.G. Spee st kaxk0i U3 cTo-
poH. [TeprieHIMKYISIPHO MIIOCKOCTH, 00pa30BaHHON STHMHU
PE3yABTUPYIOLUMY, IEHCTBYET CUila [

Takum oGpasoM, pasienus TayOMHY MOAHYTpEHHUS P,
BECTHOYIAPHBIX MOBEPXHOCTEH LIEHTPAIBHBIX PE3II0B
HW>KHEH 4EIIFOCTH K BEKTOPY CHJIbI /' Ha JUIMHY KOPOHKOBOM
YaCTH LIEHTPAJILHOTO Pe3Lia, IOoy4aeM sin o, a OTHOIICHUE
TyOMHBI NOJHYTPERUS P, K BEPTUKATILHON MPOCKIMH BbI-
COTBI KOPOHKH IIEHTPAILHOTO pe3la /', paseH £g.

3HayeHHe yIJla HaKJOHA I[EHTPAIbHBIX PE3L0B O BO
(hpOHTATBHOM y4YaCTKE MOXKET OBITh COOTBETCTBCHHO
OIPEEIICHO KaK:

: Pe
p:: o = arctg h

K K
N

st onpenenenyst YUCIEHHbIX 3HAUEHUN yCUIUi, nepe-
JlaBaeMbIX IIMHOW Ha KIIBIKM, ¥ YCHJIHMH, BO3HUKAIOLINX
B KOpHE pe3La OT JeHCTBUS BEPTUKAJIbHOW HAarpy3KH, UC-
TI0JIb30BAaHbl YPABHEHHNSI PABHOBECHSI:

E -h+FE.c-H_-b=0

& = arcsin

S M ,=0
(1.1)
Bl B o€, By Bl <Hdga

HF:

b b
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T r=0 R,-F,=0 = R,=F,

> M= B Fi itk Byo & =il b= 0
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H

Kak BuiHO U3 nmomyueHHbIX 3aBucuMocteit (1.1), (1.2) u
(1.3), 3HaYeHMs] PEaKTUBHBIX YCHJIMH, BOZHUKAIOUIUX B
pesuax, U yCUJIHiH, MepeaaBaeMbIX Ha KIIBIKH, 3aBUCAT OT
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AQHATOMUYECKUX Pa3MepPOB KOPOHKOBOW YacTH Pe3LOB, UX
HaKJIOHA U MOJIOKEHHUST apMaTyphl LIMHBI 110 BBICOTE 3y0a.
[Ipu 3TOM, YeM BbIIIE yCTAaHABIUBACTCS IIMHA (YBEJINYH-
BaeTcs pazmep b Ha puc. 1), TeM MEHbIIIe TOPU30HTAIBHOE
yCuIIue H/ » BOBHUKAIOILIEE B pe3Lie U ycunue H , nepenasae-
MOE Yepe3 apMaTypy IIUHBI Ha KIIBIK (T.K. b B BBIDAKCHUAX
1.1 u 1.2 HaxonuTCs B 3HAMEHATene).

BenuuuHbl TOPU30HTANBHOTO YCUIIHSA B IIMHE U TOPU30H-
TaJIbHOI'O PEAKTUBHOIO YCUJIUS B PE3LIE 3aBUCST HE TOJIBKO
OT 3HAYCHUI TOPU30HTAIBHON COCTABIIAIOIIEH HArpy3KH,
HO U OT BEPTUKAJIBHOW. BepTukanpHas cocTaBisolas
PEaKTUBHOTO YCHIIHSI B pe3iie, CoriacHo 1.2, He3aBUCHUMO
OT IOJIOYKEHHUS IIMHBI, BCET/Ia paBHA 3HAUCHUIO BEPTUKAIIb-
HOU Harpy3kH.

Takum oOpasom, cornacHo BeipakeHusM 1.1, 1.2 u 1.3,
HauboJsiee palroHaIbHOE Pa3MEIleHHE IIHHBI COOTBET-
CTBYCT MaKCUMaJIbHO BO3MOKHOMY l'[pI/I6J'II/I)KeHI/IIO €€ K
pexyueil KpoMke pe3noB. PazMelienne peTeHIMOHHON
00po31bl Ha PacCTOSHUM 2-3 MM OT BEpPXHEro cpesa
pe3a 00yCIOBICHO TEXHOJOIHEH M3TOTOBJICHUS IIUHBI
U CTpEMJICHHEM KaK MOXXHO MEHbIIE M3MEHUTH (popMy
BHYTPEHHEH NOBEPXHOCTH BO3JIEC PEXKYILEH KPOMKH pe3lia.
C TOYKH 3peHus meperadyu TOPU30HTANBHOM Harpy3Kd OT
PE310B Yepe3 HIMHY Ha KIIBIKH [TOJI0KEHUE PETEHIIMOHHOMN
00pO3/1bl B 30HE KPEIUICHHsI apMaTyphbl K KIBIKY JOJKHO
OBITh KaK MOXKHO HIKE (OJTHKE K HIXKHEMY Kpar KOPOH-
KOBOM 4acTH 3y0a) IUIsl yMEHBIIICHHSI 3HAYEHHSI OIIPOKH/IbI-
Baromiero MOMEHTA B KJIbIKAaX, BBI3BAHHOI'O TOPHU30HTAJIb-
HBbIMM Harpy3kaMu, IepeAaBacMbIMU IIIHHOM.

[ToaTomy, HanbGonee onTUMaIbHBIM BapUAHTOM IIHHUPOBA-
HHS PE31I0B, C TOYKH 3PEHUSI ONOMEXaHUKHU, MOXHO CUUTATh
pacrnoyioKeHNe PETEHIIMOHHOW O0PO3/1bl M COOTBETCTBEHHO
paboucii apMaTyphbl B BEPXHEH YacTH MEPBBIX PE3IOB C
MOCJIEAYIOIIUM [TOCTEIICHHBIM OIlyCKaHHUEM apMarypsl U
PETEHIIMOHHON OOpO3/bl K HIDKHEMY Kparo KOPOHKOBOM
YacCTH KJIBIKOB. VIMEHHO Takoe pacCIIOIOKEHUE apMaTyphbl
CJIEJTyeT CUUTATh LeJIECO00Pa3HBIM.

CrnemyeT Takke OTMETHTb, YTO MAKCUMaJIbHO BO3MOXKHOE
BEpXHEE [10JIOKEHUE apMaTyphbl IIPU IPOT€HUYECKOM IIPU-
KyCe ONpPEACIISETCS OKKIIIO3UOHHBIM IIOJIOKECHUEM PEXKY-
el KPOMKH pe3110B BepxHel yentocT. CUMMETPUYHOCTh
HIMHAPOBAHUS 3yOHOTO psijia ¥ IPUKJIIAIbIBAEMON HArpy3KH
MO3BOJISIET TIEPEUTH OT OOBEMHOW PACUETHON CXEMBI K €€
IIJIOCKOM IIPOEKLHUHU, CIPOCLUPOBAB BCE IPUIOKCHHBIC
Y BO3HUKAIOUIUE YCWJIMS Ha CaruTTalbHYIO IIOCKOCTH

(puc. 2).

B pe3syrnbrare IMHAPOBAHMUS PE3IIOB U KIIBIKOB C HCIIOJIB30-
BaHMEM apMaTypbl ¥ OJMMepa Bce NIMHUPOBAHHBIE 3yObl,
C TOYKH 3PEHHS] MEXaHUKH, MOYKHO CUUTATh )KECTKHUM JINC-
KOM (1e(hopManusiMu KOTOPOTO MOYKHO ITPEHEOpedb BBUILY
UX HE3HAYUTEIBbHOCTH), 3aKPETJICHHBIM MOJBUKHBIMH
HIAPHUPHO-TIPYKMHHBIMU OMIOPAMH T10 ITPOJI0JILHBIM OCSIM

© GMN

PE3I0B U B MECTE COCTUHEHUS IIUHBI C KJIBIKAMHU (TOUKU
A, Bu D puc. 2) u NmapHUPHO-HETIOJBIDKHON OMOPOH B
touke C. B xadecTBe Harpys3ku F BOCIPHHHMAETCS CO-
CpeZ0TOUCHNE HATPYy3KH Ha OJIUH pe3el] (B cilyyae He3Ha-
YHUTENBHBIX ra0apUTHBIX Pa3MEPOB MHIIEBOTO KOMKa, HE
MIPEBBIIAOIINX ITUPUHBI Pe3lia) UIIH PaBHOACHCTBYIOIIASL
OT pachpeieeHHON M0 Bcel AMHE 3yOHOTro psja HilH
HEKOTOPOH ero 4acTH Harpy3ska (IIpu pazmepax MHUIIEBOro
KOMKa, MTPEBBIIIAIOIIET0 IIMPUHY OAHOTO pe3na). Menee
6IaronpuATHEIM BapHaHTOM 3arpy3KH SIBISETCS CIIydai,
IIpU KOTOPOM paBHOAEHCTBYIOIIAs Harpys3ka [ pacromuo-
JKeHa MEXTy IEHTPalbHBIMHU pe3iaMu. [1pu aToM cTenens
HaKJIOHA 3y0O0B BO (DPOHTATBHOM YYaCTKE MO OTHOIICHUIO
K Harpy3ke 3aJaeTcsl YIJIoM ¢, a CTENeHb pPe30pOuuu u
aHATOMHUYECKas BEJIMUMHA 3yOOB - COOTBETCTBEHHO pa3-
mepamu h [,

Fre

| &3]

Puc. 2. Pacuemnas cxema wiunupoganus 3y0606

re /- BbICOTa KOPOHKOBO# 4acTH KJIbIKa; / - JJIMHA KOPHS
KJIbIKA; [ - BepTHUKaNbHAas Harpy3Ka, BOSHUKAOLIAsl IPH OT-
KyCBIBaHMHU Ha LIEHTPAIBbHOM pPe3Ile, d-a - HaKJIOHHAs 0Ch
LEHTPAJILHOTO Pe31ia; ¢ - yToJI HAaKJIOHA LIEHTPAJIBHBIX pe3-
1I0B BO ()POHTAIILHOM y4acCTKe [0 OTHOILICHUIO K Harpy3Ke;
b-b - 0Cb KIIBIKA, € - DKCHEHTPUCUTET PHII0KEHHOM CHITBI
F oTHOCHTENBHO IIEHTPAJIBHBIX Pe3LOB; d-d - YPOBEHb
HIDKHEH KPOMKH KOPOHKOBOH YaCTH KJIBIKA; / - paCCTOSIHUE
MCXKY HCHTPpAMU COTPOTUBJICHU S HUYKHETO KJIbIKAa 1 HUXK-
HETO [IEHTPAILHOTO PE311a; R | - BEPTHKAILHOE PEAKTUBHOE
YCHJIME TEHTPANBHOTO pe3la; R, - BEPTHKAILHOE peaK-
THBHOE YCHUJINE JIATEPAIILHOTO Pe3la; R . - BEPTUKAILHOE
PEAKTUBHOE YCUIME KITbIKA; | - TOPU3OHTAIBLHOE YCUITHE,
riepeiaBaeMoe apMaTypoil LIMHbBI Ha KIBIK; /1 . - TOPH30H-
TaJbHOE PEaKTUBHOE YCHJINE, BO3HUKAIOIIEE B KOPHE KJIbI-
Ka, F - ToUKa nepeceyeHus IMHui IeucTeus cui A, u R ;
h, - pacCTOSAHKUE OT PEKYIIEH KPOMKU KOPOHKOBOH 4acTh
3y00B K OCH PETEHIMOHHOH 60pO3/Ibl; /i - paccTOSHUE OT
HIDKHETO Kpas KOPOHKOBOH YacTH 3yOOB K OCH PETCHIIU-
OHHOM OOPO3/BI; /1 - PACCTOSIHUE OT OCH PETCHIIMOHHOMN
00po3pl kK Touke 4, H - pacueTHas BeIcoTa 3y0a.

YuuThIBasi COBMECTHYIO pabOTy BeeX 3y0OB, BKIIFOUCHHBIX
B LIMHY, BEJIMYMHA BEPTUKAIBHON HArPY3KU Ha Pe3LIbl MaJIO
3aBUCUT OT HAYaJIbHOM CTEINEHU IOABUKHOCTH PE3LOB,
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U OIpeneNnsieTcsi, B OCHOBHOM, MOABMKHOCTBIO KIIBIKOB,
KOTOpBIC M BOCHPHMHHUMAIOT HArpy3Ky, IepeaBaeMyIo OT
pe3uoB muHOU. [Ipu aeiicTBun Harpy3ku I 5KkeCTKUM IUCK
BO3BpalllaeTCcsi COOTBETCTBEHHO Touku C (mpeHeOpedb
BEPTUKAJIBHBIM MEPEMEIIEHNUEM KIIBIKOB MO3BOJISET TOT
(haKxT, YTO KIIBIK SIBJISIETCS] OTIOPOM JUIsl BCEH KOHCTPYKIIMH
IITMHBI), BEI3BIBAS PEAKTUBHBIC YCUIIHS B YIIPYTHX OIMOpaXx,
KOTOpPBIE MPSIMOIPOTIOPLMOHATBHEI UX YIAIEHUIO OT IICH-
Tpa Bpamenus: C.Kak BuaHO U3 puc. 2, cusa F BbI3bIBACT
peakKiuio KOpHs pe3iia R , Bpaniaroas IUHy OTHOCHTEIb-
HO ocu noBopota C. IIpu 3ToM 1mKHa nepeaaeT Harpy3Ky
H ) na xipik. [Ipeanonaraem, 4To cuiia peakiuu caMmoro
KJIbIKa, KOTOpasi Mpe/ICTaBIeHa Ha PUCYHKe CHION H ..,
(BciencTBHE €ro OOIBILON KECTKOCTH) HAMHOTO MEHBIIIE
peaKLMy apo/IOHTa,

R o Ho R, — Hy.l
cremoBarenpuo; ! 2 orcrona: h
Rs . H» Gl
- _H,-06]
AHAJIOTUYHO: 0.6/ h OTCIOA: Ry = 7}] .

Pasmep / MmoxxHO BBIpaszuTh uepe3 H kxak [ = Hetga. ns
OTIpeieNICHNs] 3HAYEHUH BEPTUKAIBHBIX 1 TOPH30HTAIBHBIX
YCWITHIA, BO3HUKAIOMINX B 3y0ax, HCTIONB3YIOTCS ypaBHEHUS
paBHOBecus. C ydeToM TOTO0, 9TO TP MPOSIIPOBAHNH Ha
CaruTTAIBHYIO TNIOCKOCTh BCEX YCHITHH, TIPOSKINH Peak-
THUBHBIX YCUIINH, BOSHUKAIOIMINX B 3y0ax MpaBoii U JeBOH
CTOPOH 3yOHOTO psizia, HaKJIaIbIBAIOTCS IPYT Ha ApyTa (T.e.
KOJTMYECTBO PEAKTHBHBIX YCHIMH yABAWBACTCS) HMEEM
HIDKeyKa3aHHBIe Toka3arend (1.4 - 1.7). [lomydennsie mo-
kazaten (1.4), (1.5), (1.6) u (1.7) cBA3BIBAIOT peaKTHBHBIC
yCHIIHsI, BOSHUKAIOIINE B 3y0ax, cO 3HAYEHISIMHU BHEITHEH
Harpy3ku F. TouHoe 3HaueHre TeOMETPUUECKOT0 pazmepa
/ MOXeT OBITH OIIpeIeNICHO C TOMOIIHIO KPOHITUPKYJIS, KaK
paccTosiHie OT JIMHMH, COCAMHSIOMEH EHTPHI TSHKECTH
MOTIEPEUHBIX CEUEHUN KIIBIKOB, BHEILIHEH PEXKYILEH KPOMKH
TIEPBBIX PE3IOB d 32 BEIYCTOM 3HAYCHUS (M IPHIMEPHO
KaK pacCTOSHHE MEXJy IEHTPOM IPOIOJIHHOTO BAJIHKA
OpaJIbHOM MOBEPXHOCTH HIKHETO KJIBIKA U SI3BIYHBIM Oy-
TOPKOM HIKHETO IIEHTPAJIFHOTO PEe3lia), YTO BO3MOXKHO B
KIIMHUYECKUX YCIIOBHUSX.

> M, =0 F(e+1)—2R,-1—2R,-0,6] —2H,-h=0
_0.5F(H -tga +1)-h

H
P 1,36/% + h?

r _Hpl _OS5F(H-1ga +1)-1
A h 1,361 + h?

r _H, 06l _03F(H 1ga +1)-1
# h 1,361 + h?

>M,=0 -Fe—2R.-1—2R,-0,4l+2H,-h=0
_H,-h—0,4R,] —0,5FHtga

R,
< l

BennunHa MakcUMallbHOTO 3HAUEHUsI Harpy3Ku F MOXeT
ObITH OnpesiesieHa 13 BhIpakeHus 1.4, kak
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MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

o 2H (U368 + 1)
(H -tea+1)-h °

Ijle BMECTO 3Ha4eHus /1, MOjicTaBlseTcs IPeeIbHO J10-
MyCTUMasl BEIMYMHA FTOPU30HTAIBHOTO YCUIIHS Ha KJIBIK B
3aBHCHMOCTH OT €TI0 KIIMHUYECKOTO COCTOSHHS
H = gk h_k
-

F L] A ’ “

= (svibpana uz coomeemcemsyioweti mabauywt) [5] ¢
YYETOM BBICOTHI TIPUIIOKCHHOTO YCHITHSL.

0

2R (L3677 + h™)h,
(H-tgax +1)-h-h,

Tornma: (1.8)

HezaBucumo ot tiHBI 3y0a, COOTHOIICHHUE AJTUHBI KOPOH-
KU U KOpHS AJIs BceX 3y00B B cpeqHeM paBHO 1:2. bonee
touyHo [1.B. KopmnsikoB npencrasiseT COOTHOIICHUE JUTUHBI
KOPOHKH KJIbIKa K JTMHE ero kopHs kak 1: 1,5 [10]. Onxako
BO3pacTHBIC U3MEHEHHSI ¥ BO3MOXKHOE HAJIMYUE I1aTOJI0-
TMYECKOM CTUPACMOCTU HEC MO3BOJIAIOT CHUTATh BBICOTY
KOPOHKH JJOCTOBEPHOH BEIMYUHON. B cBOIO ouepens s
9THX IeNieil MOXKHO BOCIOJIB30BaThCsl CXEMOM pacyera,
npennoxkenHoit JI.M. Jlomuamsunu [12]. Tax BbIcOTa
KJIBIKA HMKHEH 4emocTh (M, ) COOTHOCHTCS C ME3MO-
auctanbHeiM (MD, ) v BecTuOyno-nmuHrsanbubvM (VL )
pasmepamu ero kopoHku kak 1,40:1,00:1,11. YuutsiBas
BapualeIbHOCTh (POPM MATOJOTHUCCKON CTHPaEMOCTH,
JIOCTOBEPHBIM pa3MepoM JUIsl pacueTa MOXXHO CUHMTAaTh
TonbKO VL . VITak, HCKOMOE JUIMHBI KOPHS KJIbIKA MOYKHO
paccuuTarh 1o Gopmysie:
2-1L41TL -
[ =2-H_ = T‘W =2,522VL,

BripazuB Bce pazmepsl uepes COr 110/1y4UM:

1.4VL 7
), = e — 1 261VL
L11
h=nh + {; —h, =1.2610 Lcor + 0.841T Lcor — h, = 21021 Lcor — h, .

H=h + % =126 "1Lcor + 08411 Lcor = 2.1021 Lecor .
h,=h,—h,=12610TLcor —h,.
u nozictaBuB B (1.8) momyanm:

e 2,522F (1,361 + (2,102VL, — h,)* WL,
(2.102VL, -1go + 1)(2,102VL, — b ) (1,26 WL, — h,)

(1.9)

K ocHonbIM npenmymecTBam Boipaskenust (1.9) MoxHO oT-
HECTH TO, YTO JUISl BBIYMCIICHHS BETMUNHBI MAaKCHMAJIbHO
JIOIYCTHMOTO 3HAUCHUSI HArpy3Ku [ Ha IMWHUPOBAHHBIN
pe3elr I0CTaTOYHO OMPEETUTh BECTHOYIO-THHT BATbHBIC
pasMepbl KOPOHKH KJIbIKa VL W 3Ha4YeHHe yIia HaKIoHa
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HEHTPAIBHBIX PE3LOB BO ()POHTAIHLHOM y4acTKe K JIMHUH
neiictBus Harpy3ku. CyIeCTBEHHBIMH HEJIOCTaTKaMu
BbIpaxeHus (1.9) sABISAIOTCS OTCYTCTBHE BO3MOXKHOCTH
ydeTa KJIMHUYECKOIl BBICOTHI KOPOHOK 3y0OB (y4TEHBI
TOJIKO aHATOMUYECKHE pa3Mepbl KOPOHKH), BETUIHHBI
UX BO3MOKHOMH I1aTOJIOTMYECKON CTUPAEMOCTH U CTEIICHU
arporM KOCTHOW TKaHH JYHOK 3yOOB.

TakuMm o6pa3oM, mpuMeHeHHe pacyeTHOH cxemsl (1.9)
JIOITyCTUMO TOJIBKO B CIIy4asix, IPOBEACHHUS MOJTHOHN aHa-
TOMHYECKOH pecTaBpaliu Bcell (ppOHTANBHON TpyMITbI
3y00B. [To3TOMY, KaK IIPaBUIIO, HA IPAKTUKE JUIS PACIETOB
Ooree LenecooOpa3HbIM IPEACTABIACTCS UCIIONb30BaHUE
BeIpakeHHus (1.8). OkoHYaTeTbHO BETMUNHA MAKCUMAJIBHO
JIOILyCTUMOIO 3HA4€HHUsl HArpy3KH /' Ha IIMHUPOBAHHBIN
pesell onpeeNsieTcst Kak MEHbIIIee U3 ABYX 3HAYCHHIA: 1Mo-
nydenHoro 1o (1.8) mo I A. Maxkeey [ 13] u BbIOpaHHOTO U3
TaOMUIBI TPEETIHHO JOMYCTUMBIX BETUYNH BEPTUKAIBHBIX
YCHWIIMH Ha ONOpPHBIE 3yObl B 3aBUCMOCTHU OT WX KIIMHHU-
YECKOT'O COCTOSTHHS.

BrimenpuseneHHas METOJUKAa JOCTOBEPHA IS KJIH-
HUYECKHUX CJIy4aeB ¢ NATOJOIMYECKOU MOABUKHOCTBIO
LEHTPAJIbHBIX U JIaTepaibHbIX pe3nos [ u Il crenenu, ¢
BEJIMYUHOH aTrpoduu MeHee */, TyHKH M OTCYTCTBHEM
[1aTOJIOTMYECKON MOABMKHOCTHU KibIKOB. IIpu marosno-
THYECKON NMOABMIKHOCTH KIBIKOB | cTeneHu ¢ LeNbIo
YMEHBILIECHUS 3HAYEHUN PacllaThIBAIOIEr0 MOMEHTA,
BO3HUKAIOLIET0 B KJBIKE OT HArpy3KH, lepelaBaeMou
HIMHOM, peTeHIMOHHAast 00po3aa JI0JKHA OBITh pa3me-
LICHA KAK MOXKHO HMIKE I10 BBICOTE KOPOHKOBOW 4acTH
KJIbIKAa. MakcUMalIbHOE 3HAYEHUE HATPy3KH, llepeJaBac-
MO Ha KJIbIK IIMHUPOBAHHBIMU PE3LaMU, OLIPEACIISIETCS
o Gopmyie (1.4).

BriBogsl.

1. Co3nana aHanIuTHYECKast MOJIETIb MaTEMaTHUYECKOrO
000CHOBaHMSI pacIpe/IeTICHUS KeBaTEIbHOW HArpy3KH Ha
nepeHue 3yObl ¢ Pa3IMYHOM CTETICHBIO MaTOJIOTHYECKOM
MOABUIKHOCTU C YUETOM COCTOSAHHA OIMOPHBIX 3y6OB u
BBIHOCJIMBOCTH TKaHEH nmapoaoHTa B 3aBUCUMOCTHU OT U3-
MEHEHHI B TIOJIOCTH pTa.

2. O60CHOBaH Croco0 MIMHUPOBAHKS (DPPOHTANBHBIX 3Y-
0OB C MaTOJIOTMYECKOH MOABMKHOCTBIO C Pa3MeleHUEM
ApPMHPYIOILETO JIEMEHTa IIMHBI Ha OCHOBE HEOpraHuye-
CKOTO MaTpHKca Ha BECTHUOYISIPHON MOBEPXHOCTH 3y0a ¢
yueToM OMOMEXaHW4eCKOH 11eJecO00pa3HOCTH, CTEIICHU
HOJIBHYKHOCTH 3y00B, pe30pOLIMU MEK3YOHBIX IIEPEropoIok
1 BBICOTBI KIIMHUYCCKUX KOPOHOK.

3. OGocHOBaHa palMOHAILHOCTh HMIMHUPYIONIEH KOH-
CTPYKLHMH, €€ PACIOIIOKEHUE COOTBETCTBEHHO MaTeMa-
TUYCCKHUM pacuc€TaM U YUYCTOM BBICOTHI KIMHHUYCCKUX
KOPOHOK, HaKJIOHa 3y0OB M BUJa MPUKYyca MOCIe Ipe/-
BapUTECJIbHOTO U3YUCHUSA TUIICOBBIX Mo,ueneﬁ B Imapajjie-
JIOMETpE.
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SUMMARY

BIOMECHANICAL BASIS SPLINTING OF LOOSE
TEETH WHILE PRESERVING THEIR MOBILITY
AT PHYSIOLOGICAL

'Belikova N., *Petrushanko T.

!Bukovinian State Medical University, Chernivtsi; *Gradu-
ate state health establishment of “Ukrainian Medical
Stomatological Academy”, Poltava, Ukraine

The aim of this study was biomechanical rationale for
splinting mobile teeth with periodontitis according to the
height and slope of teeth crowns, their degree of mobility,
and type of occlusion. The research studied the effect of
axial vertical and horizontal loads on the functioning of
the proposed method of splinting. Set clear indications
and contraindications for the use of the method of splint-
ing. Biomechanically proven unreasonableness includes
teeth with III degree of mobility in the splinted construc-
tion. Clinical variant of splinting is only possible at the
height of the anatomical crowns of the teeth of at least 7
mm, otherwise the preferred laboratory methods for the
manufacture of tires.

Keywords: tooth mobility, splinting construction adhesive
splinting, biomechanical rationale.

PE3IOME

BUOMEXAHUYECKOE OBOCHOBAHUWE IIH-
HUPOBAHUS IMOABUKHBIX 3YBOB C COXPA-
HEHUEM UX IMOJABMUXHOCTHU HA YPOBHE
OU3NOJOI'MYECKON

'besmukoBa H.W., Ilerpymanko T.A.

! ByKOGUHCKUIL 20CYOapCmMBeH b MEOUYUHCKUU YHUBEDCU-
mem, Yeprosywi,; *Beicuiee 20cy0apcmeennoe MeouyuH-
cKoe yupedcoenue « Ykpaunckas MeOuyuHcKdas cmomamo-
nocuueckas akademusy, Ilonmasa, Ykpauna

Ilenpro mccliemoBaHus SBUIOCH OMOMEXaHHYECKOEe 000-
CHOBaHHE HIMHUPOBAHUSI MOJBIKHBIX 3y0OB IIPH Mapo-
JoHTHTe. Pa3dpaboTaHa KOHCTPYKIHUS C YYE€TOM BBICOTHI
M HAKJIOHA KOPOHOK 3y0OB, CTENEHU HX IMOJBIIKHOCTH,
BUJIa IPUKYCA; U3YyUCHO BIUSIHUE OCEBBIX BEPTHKAIBHBIX
Y TOPU30HTAIBHBIX HATPY30K HA MX (PyHKIIHOHHUPOBAHHUE.
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YcTaHOBIEHBI MOKA3aHUS M TPOTHBOIIOKA3aHUs MPU HUC-
MOJIb30BaHUH MPEJUIOKEHHOTO CII0C00a IMHUPOBAHMSL.
[TpoBeneHbl OMOMEXaHHUCCKUEC UCCICIOBAHHUSL.

HccnenoBaHue mokasajo, 4TO 3yObI € MOJBM)KHOCTBIO
III cTeneHn HE MOJHKHBI OBITH BKIIFOUCHBI B IIMHHUPYIO-
L[YI0 KOHCTPYKLHIO. YCTAHOBJIEHO, YTO HIMHUPOBAHUE
BO3MOYHO TOJIBKO MPH BBICOTE aHATOMUUYECKOW KOPOH-
KM BCEX 3y0OB HE MEHEe 7 MM, B NMPOTHBHOM Cilydac
MPEANOYTCHUE OTIACTCs JadOpaTOPHBIM METOJaM H3-
TOTOBJICHMS LLIHH.
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CYTOKINES AND T REGULATORY CELLS IN THE PATHOGENESIS OF TYPE 1 DIABETES

'Kikodze N., '"Pantsulaia I., 'Rekhviashvili Kh., 'Tobadze M., 3Jakhutashvili N.,
"Pantsulaia N., 'Kukuladze N., Bikashvili N., 'Metreveli D., 'Chikovani T.

!Institute of Medical Biotechnology of Thilisi State Medical University,
’Diabetic Children Association, *Medical Centre “CITO”, Thilisi, Georgia

Type 1 diabetes is an inflammatory disease of the pancreatic
islet, in which insulin producing B-cells are preferentially
destroyed to varying degrees by the concerted action of au-
toreactive T-cells and monocytic cells. Th1-type cytokines
(IL-2 and IFN-y), and proinflammatory cytokines (TNF-a
and IL-1) of monocyte cells correlate with T1D, they have
cytotoxic, cytostatic (inhibits insulin synthesis and secre-
tion), or cytocidal actions to pancreatic islets [21], whereas
Th2 (IL-4 and IL-10, Th3 (TGF-), and T regulatory cell-
type cytokines (IL-10 and TGF-B) correlate with protection
from T1D[11,16,22,26]. However, some investigators have
shown that IFN-y, IL-6 and TNF-a play dual role in the
development of T1D [4,25,28]. IL-6 is also involved in the
regulation of the balance between two T cell subsets: Tregs
and Th17, which have contradictory functions in the control
of inflammation [7]. Elevated concentration of proinflam-
matory IL-17 has pathogenic effect in pathogenesis of T1D
[5]. An altered balance between the proinflammatory and
regulatory T-cell responses, in which T regulatory cells lose
the battle, leads to T1D [17,18].

Abnormalities of Tregs, either in the cell number or in the
function, are associated with the initiation and progres-
sion of type 1 diabetes [19,20]. Although, data regarding
alterations in Tregs in T1D are controversial and could be
associated with age and the stage of disease and conducted
treatment [2,27].

The aim of current study was to determine the role of
CD4+CD25+ regulatory T cells and cytokines: IFN-y, IL-6,
TNF-a, IL-10, IL-4, IL-17 in the pathogenesis of T1D.

Material and methods. Seventy-one patients suffering
from T1D (experimental group) and 60 healthy age- and
sex-matched subjects (control group) of age 14-56 years
were enrolled in the study. Information about their age,
sex, education, income, cigarette and alcohol consumption,
physical activity, diet, obesity, reproduction history, infec-
tion and chronic diseases was collected at the department
of endocrinology, Tbilisi State Medical University and
Diabetic Children Association. Subjects of risk group (with
acute diseases, treated by steroids) were not included in this
study. All participants were provided with consent letter
approved by local ethics committees, and study procedures
were performed in accordance with the principles of the
World Medical Association Declaration of Helsinki.

Collection of blood samples: Peripheral blood samples
were collected in 1 sterile vacutainers (10 ml), containing

© GMN

EDTA. Part of blood samples was centrifuged at 1500 x g
for 15 min, and sera were aliquoted at 1 ml portions and
frozen at -24°C before use.

Cytokine measurement in serum: The levels of IFN-y,
IL-4, IL-6, IL-10, IL-17, and TNF-0 were determined us-
ing commercially available assay such as ELISA (R&D
Systems Inc., USA) according to manufacturer’s protocol.
A day prior to running the ELISA, we diluted the Capture
Antibody and immediately coated a 96-well microplate,
sealed the plate and incubated overnight at 4° C. Unbound
antibodies were washed and blocked with 200 mecl 1X
Assay Diluent per well. After 1 hour incubation the ap-
propriate sample and standards were added and incubated
for 2 hours at room temperature. Subsequently, biotinylated
mouse anti-human antibody against cytokines (IL-10, IL-4,
IL-6, INF-y, TNF-a, IL-17, respectively) was added to each
well, and the mixture incubated for an hour. Each plate was
washed fourtimes; avidin peroxidase-conjugated antibody
was added, and incubated for 20 minutes. Substrate solution
was added to each well following further rinsing; 20 min
later, the reaction was terminated by adding stop solution.
According to manufacturer’s instruction, the absorbance
was read at 450 nm within 30 minutes on microlpate reader
(Labsystems, Multiskan, Finland). The inter- and intra-
assay coefficients of variation were less than 5% and 7%
respectively for all studied variables.

Evaluation of CD4+CD25+ frequency: On Ficol-Paque
(density gradient 1.077-1.079) freshly isolated peripheral
blood mononuclear cells (PBMCs) were immediately stained
for the surface markers using anti-CD3, anti-CD4 and anti-
CD25 monoclonal antibodies (mAb) (Miltenyi Biotec; Ger-
many). Fluorochrome-labeled mAbs were added to 100 mcl
of PBMCs and incubated for 20 min at 8°C. The tubes were
centrifuged for 5 min at 400g and washed twice with 3 ml of
FBS buffer. Fluorochrome-conjugated isotype-matched anti-
bodies were used as negative controls. Data were acquired on
cytofluorometer (BD FACSCalibur flow cytometer, USA).

Preliminary statistical analysis was performed using the
STATISTICA 8.0 for PC (Statsoft Inc., Minneapolis, USA).
Since the distributions of the studied molecules were mark-
edly skewed, the data were log-transformed to correct
for non-normality prior to further analysis. Differences
in means of the plasma cytokines or Tregs between male
and female groups were determined by the Mann-Whitney
U-test. All correlations with potential covariates were ex-
amined separately for healthy and diabetic individuals.
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Results and their discussion. Descriptive statistical
analysis of basic anthropomorphic and immunological
parameters (cytokines, Tregs) in T1D patients is shown
in Table 1.

Cytokines (IL-6, TNF-a, IL-10, IL-17 and IL-4) levels
in plasma were significantly different in health subjects
and T1D patients. Particularly, concentrations of IL-6,
TNF-q, IL-10 and IL-4 were decreased (1.197-, 1.188-,
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1.504- and 1.840-times respectively), whereas only IL-17
plasma level was increased (2.311-times). Meanwhile,
IFN-y plasma level remained unchanged in T1D patients
(refer to Table 2).

Atnext stage of analysis, we assessed correlations between
anthropomorphic measurements, glucose concentration in
blood and cytokines (IL-6, TNF-a, IL-10, IL-17 and IL-4)
levels (refer to Table 3) in T1D patients.

Table 1. Baseline characteristics of the patients with diabetes type 1
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T1D Men Women
Age 22.80+8.37 22.23+7.92 23.06+8.62
(14.00-56.00) (16.00-23.00) (14.00-56.00)
Height 167.13+£9.24 176.05+8.03 163.55+7.79
(140.00-193.00) (157.00-193.00) (140.00-177.00)
. 62.37+11.13 70.14+10.86 58.88+9.43
Weight
(38.00-88.00) (54.00-88.00) ( 38.00-83.00)
Systolic 109.71+12.42 112.05+7.82 108.65+13.98
blood pressure (90.00-160.00) (90.00-140.00) (90.00-160.00)
Diastolic 72.57+£8.11 72.95+6.29 72.40+8.87
blood pressure (60.00-100.00) (60.00-80.00) (60.00-100.00)
Diabetes duration 10.01£6.98 10.26£7.53 10.06£6.9
(1.00-32.00) (1.00-24.00) (1.00-32.00)
HbAL 9.00+2.12 8.41+2.08 9.24+2.12
c (6.20-14.90) (6.20-14.00) (6.20-14.90)
Glucose 153.60+67.67 145.05+60.25 157.40+71.03
(60.00-390.00) (64.00-280.00) (60.00-390.00)
IL-6 6.86+4.11 6.14+2.10 7.20+4.77
(3.69-26.78) (4.13-13.32) (3.69-26.78)
TNF-o. 4.62+1.55 4.18+1.62 4.81+1.48
(3.11-9.86) (3.11-9.86) (3.20-9.79)
T1-10 5.56+9.38 3.54+2.54 6.60+11.37
(1.33-63.74) (1.33-10.45) (2.28-63.74)
IFN-y 8.54+5.16 8.46+4 .45 8.5+5.49
(0.69-28.05) (0.92-17.62) (0.69-28.05)
IL-4 8.894+26.00 15.46+37.23 5.77+18.293
(0.87-137.25) (0.87-26.79) (1.36-117.98)
1L-17 35.14+75.34 30.35+£75.34 37.65+90.305
(0.23-540.36) (0.23-131.41) (0.26-540.36)
Table 2. T-test for studied cytokines between independent groups
of control and T1D subjects (p<0.05 — significant difference)
Control T1D P
LnIL-6 2.197+0.859 1.835+0.372 0.010
LnlIL-17 0.992+0.440 2.293£1.915 0.000
LnlIL-4 2.125+1.254 1.155+0.969 0.000
LnTNF-a 1.764+0.881 1.485+0.283 0.020
LnIL-10 2.023+£0.904 1.345+0.683 0.000
LnINF-y 1.672+0.899 1.925+0.742 0.106
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Table 3. Correlations between age, anthropomorphic
measurements, glucose blood concentration and cytok-
ines of T1D patients (p<0.05 — significant difference)

T1D
Varia-
bles Age Height =~ Weight = Glucose
1L-6 -0.1026 = -0.1724 = -0.0310 -0.3540
p=0.452  p=0.213 p=0.821 p=0.012
TNF-q. -0.0048  0.0912 0.0709 0.1109
p=0.969 p=0.470 p=0.568  p=0.393
1L-10 0.0567 = -0.1629 = -0.1229 0.0509
p=0.715  p=0.291 p=0.427 p=0.752
IL-17 = -0.020 0.143 0.83 -0.1276
p=0.871 p=0.267 p=0.510  p=0.335
IFN=y -0.0452  0.1653 0.1683 0.2904
p=0.712  p=0.181 p=0.167  p=0.021
IL-4 0.186 0.1025 0.086 0.2023
p=0.157  p=0.448 p=0.516  p=0.138

The statistical analysis of results showed that glucose blood
level correlated with INF-y and IL-6 plasma level (p=0.021
and p=0.012 respectively), whereas IL-10, TNF-o and IL-4
levels did not correlate with glucose level. We did not de-
tect any correlation between of cytokines levels and age or
anthropomorphic parameters in the studied patients.

As in T1D patients diabetes duration is a risk factor of
the development of further complications, T1D patients
were divided into three subgroups: I — 0-5 years, II —
5-10 years, III - more than 10 years. We compared the
cytokine levels in these subgroups and revealed that
the levels of anti-inflammatory cytokines: IL-4 and IL-
10 decreased (respectively p=<0.01 and p=0.004) and
IL-17 significantly increased in the first five years from
disease on-set (p=0.004). In patients with longer dura-
tion of T1D, plasma levels of these cytokines remained
the same (p<0.05). In newly diagnosed patients TNF-a
plasma level decreased comparing with healthy individu-
als, then elevated (5-10 years) and again decreased after
10 years (p=0.05) (refer to Fig.).

3 4
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0.5 4 LnIL-10
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Control <5 5-10 >10

Fig. 1. Dependence of IL-4, IL-10, IL-17, TNF-a plasma
levels on diabetes duration in T1D patients
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At next stage of our study we evaluated CD4+CD25+
Tregs frequency in T1D patients. A Treg population having
the CD4+CD25+ phenotype was identified, with the most
amenable population being the so-called CD4+CD25high
T-cells. Similar frequencies of CD4+CD25TOT and
CD4+CD25high T-cells were observed in healthy control
subjects and type 1 diabetic patients of similar age (refer
to Table 4).

Table 4. T-test between studied cells in control and T1D
patients (p<0.05 — significant difference)

Control T1D p
CD4+
CD25high 1.168+0.769  1.098+0.896  0.787
CD4+
CD25med 4.186+3.039  3.113+2.243  0.134
CD4+
CD25high | 5.353+3.729  3.987+2.877  0.131
+med
CD4+
CD25Loyw | 11-108+4.124 10.584+4.749  0.662
CD4+
Cp2sToT 16-521%7.376 14.571£6.742  0.330

There was no difference in T1D subjects of recent-onset
versus those with established disease in terms of their
CD4+CD25TOT or CD4+CD25high T-cell frequency
(refer to Table 5).

Interestingly, positive correlation was observed between
increasing age and CD4+CD25+ Tregs frequency in
T1D subjects group (refer to Table 6). Positive correla-
tion was observed between plasma level of IL-4 and
CD4+CD25high, CD4+CD25medium, CD4+CD25low, T
cells in T1D patients, as well as between plasma level of
TNF-a and CD4+CD25medium, CD4+CD25high+medium
T cells. Plasma level of I1-17 negatively correlated with
CD4+CD25medium cells in T1D patients (refer to Table 6).

Thus, in T1D subjects group CD4+CD25+ Tregs frequency
was similar to control subjects group. In T1D patients
CD4+CD25+ Tregs frequency did not correlate with diabe-
tes duration and positively correlated with age and IL-4.

Our study revealed the dysregulated balance of inflamma-
tory IL-6, IL-17, TNF-a and anti-inflammatory IL-4 and
IL-10 cytokines on the background of almost unchanged
frequency of Tregs in patients with type 1 diabetes. Plasma
concentrations of IL-6, TNF-a, IL-10 and IL-4 were de-
creased, while only IL-17 plasma level was increased.
Meanwhile, IFN-y plasma level remained unchanged
in T1D patients. Our data do not match with the results
obtained by the other investigators [3,5,12], who showed
significant enhancement of IL-6 and TNF-a plasma con-
centrations in T1D patients. They also demonstrated that
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the elevated levels of these cytokines remained high in long
standing T1D. However, there are papers that link IL-6 with
protection of pancreatic islet B-cells from pro-inflammatory
cytokines-induced cell death and functional impairment
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in vitro and in vivo [6]. Most of the studies investigating
the pathogenic role of IL-17 in T1D [5,9,14], correspond
to our results, that IL-17 is upregulated in the peripheral
blood of patients.

Table 5. Dependence of Tregs frequency on diabetes duration

Diabetes duration
<10 years 10 - 20 years >20 years
covemsan | g0 [ pwsa [ o
CO4CDLhightmed | 470 g 520 (1 300-11.340) (02509530
CD4+CD25TOT (414024 920) (415033 680) (024 550

Table 6. Correlations between age, anthropomorphic measurements, glucose blood concentration,

cytokines and Tregs of T1D patients (p<0.05 — significant difference)

CD4+CD25high  CD4+CD25med
Aec 0.5183 0.5625
g p=0.000 p=0.000
. 0.1239 -0.1191
Height p=0.417 p=0.391
. 0.0278 -0.1251
Weight p=0.855 p=0.358
Systolic -0.0615 20.1275
blood pressure p=0.688 p=0.354
Diastolic 0.0178 -0.0200
blood pressure p=0.908 p=0.885
0.2754 0.0404
HbAL, p=0.094 p=0.792
Glucose 0.0548 20.0172
p=0.730 p=0.904
-0.0313 0.1138
InIL-6 p=0.856 p=0.457
0.0040 -0.2803
IniL.-17 p=0.980 p=0.049
03571 0.3255
InIL-4 p=0.028 p=0.029
0.1273 0.4170
InTNF-oc p=0.410 p=0.002
-0.1382 0.1501
InIL-10 p=0.466 p=0.404
-0.1440 0.2111
InTFN-y p=0.345 p=0.122

CD4+CD25low  CD4+CD25high+med
0.4798 0.5949
p=0.000 p=0.000
-0.0919 0.0134
p=0.509 p=0.930
-0.0107 -0.1005
p=0.938 p=0.507
-0.3447 -0.0651
p=0.010 p=0.671
-0.1973 0.0411
p=0.149 p=0.789
0.1283 0.0654
p=0.401 p=0.696
0.0573 0.0853
p=0.690 p=0.591
-0.0994 -0.1376
p=0.516 p=0.424
-0.1410 -0.2296
p=0.329 p=0.154
0.3799 0.3300
p=0.010 p=0.043
0.2328 0.3572
p=0.093 p=0.017
0.2160 0.0816
p=0.227 p=0.668
-0.0623 -0.2894
p=0.651 p=0.054

Tregs play indispensable role in the maintenance of immune
homeostasis by regulating inflammatory responses against
invading pathogens and preventing destructive autoim-
munity [18]. As it has already been mentioned according
to our research frequency of CD4+CD25+ cells remain
unchanged in T1D patients.
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Majority of papers link T1D with lower percentage and
the absolute number of regulatory T cells in diabetic type
1 patients in comparison to healthy individuals from the
control group [10,12] Though our results match data of
McClymont et al., 2011: CD4+CD25+ T cells do not
change in T1D patients [15]. For example, diabetic children
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<5 years has lower CD4+CD25highCD127lowFoxP3+,
CD4+CD25highIL-10, and CD4+CD25highTGF-p Tregs
compared to age-matched controls [24]. At this stage of
study we did not investigate functional activity of Tregs.
However, we suppose that decreased level of IL-4 and IL-
10 reflects inhibited functional activity of these cells. Our
data suggest that age strongly influences the frequency
of CD4+CD25+ Tregs and that function, rather than fre-
quency, may represent the means by which these cells are
associated with type 1 diabetes in humans.

The balance between Tregs and Thl7cells subsets is cru-
cial for immune homeostasis. However, it is shown being
impaired in various clinical disorders [1,6,12]. Inflamma-
tory and autoimmune diseases are associated with Th17
immunity [3,5]. We suggest that shifted balance of Th17/
Tregs towards inflammatory IL-17 producing cells and
decreased levels of suppressive cytokines IL-4 and IL-10
played crucial role in T1D.

We suppose that duration and managment of disease can
be the factors, that determine involvement of different
subsets of regulatory cells in T1D. For instance, there are
papers in which therapeutical potencial of regulatory cells -
CD4-CDS8-Tregs - in peripheral tolerence and autoimmune
desease on-going is intensively discussed [8].

Future studies are needed to clarify changes in which
subsets of heterogenous population of regulatory cells are
associated with diabetes duration and how the therapy af-
fects their frequency and function.

The study was supported by Georgian National Science
Foundation (project N 233).
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SUMMARY

CYTOKINES AND T REGULATORY CELLS IN THE
PATHOGENESIS OF TYPE 1 DIABETES

'Kikodze N., 'Pantsulaia I., 'Rekhviashvili Kh.,
Tobadze M., 3Jakhutashvili N., 'Pantsulaia N., 'Kuku-
ladze N., *Bikashvili N., 'Metreveli D., 'Chikovani T.

Institute of Medical Biotechnology of Thilisi State Medi-
cal University, *Diabetic Children Association, *Medical
Centre”CITO”, Thilisi, Georgia

Type 1 diabetes (T1D) is an inflammatory disease of the
pancreatic islet, in which insulin-producing B-cells are
preferentially destroyed to varying degrees by the concerted
action of autoreactive T-cells and monocytic cells. Th1-type
cytokines (IL-2 and IFN-y) correlate with T1D, whereas
Th2 (IL-4 and IL-10), Th3 (TGF-), and T regulatory cell-
type cytokines (IL-10 and TGF-B) correlate with protection
from T1D. An altered balance between the proinflammatory
and regulatory T-cell responses, in which T regulatory cells
lose the battle, leads to T1D.

The aim of current study was to determine the role of
CD4+CD25+ regulatory T cells and cytokines: IFN-y, IL-6,
TNF-a, IL-10, IL-4, IL-17 in pathogenesis of T1D.The
study was carried out on 71 patients suffering from T1D
at the department of endocrinology, Tbilisi State Medical
University and Diabetic Children Association. The circulat-
ing levels of (IFN-y, IL-6, TNF-a, IL-10, IL-4, IL-17) were
determined by ELISA according manufactures’ protocol
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(R&D Systems Inc., USA). Tregs - CD4+CD25+ frequency
was determined on cytofluorometer (BD FACSCalibur flow
cytometer, USA). Statistical analysis was performed by
using STATISTICA 8.0 for PC (Statsoft Inc., Minneapolis,
USA) and Mann-Whitney U-test.

Our study revealed significant decrease of IL-6, TNF-q,
IL-10 and IL-4 plasma levels (1.197-, 1.188-, 1.504- and
1.840-times respectively) and increase of IL-17 plasma
level (2.311-times) on the background of almost unchanged
frequency of Tregs in patients with type 1 diabetes. In T1D
patients CD4+CD25+ Tregs frequency did not correlate
with diabetes duration and positivly correlated with age
and IL-4. We supposed that decreased level of 1L-4 and
IL-10 reflects inhibited functional activity of these cells.
We suggested that shifted balance of Th17/Tregs towards
inflammatory IL-17 producing cells and decreased levels
of suppressive cytokines IL-4 and IL-10 play crucial role
in TID. Future studies are needed to clarify changes in
which subsets of heterogenous population of regulatory
cells are associated with diabetes duration and how the
therapy affects their frequency and function.

Keywords: Diabetes type 1, cytokines: IL-6, IL-4, IL-10,
IL-17, INF-y, TNF-a, CD4+CD25+ T regulatory cells.

PE3IOME

OUTOKUHBI U T PETVJIATOPHBIE KJIETKH B
ITATOI'EHE3E JIUABETA THUIIA 1

'Kuxonze H.O., 'Mannynaua U.Jk., 'PexBuamBuiiu
X.I'., 'Mo6anze M.C., 3Isxaxyramsuaun H.O., 'Tlau-
uyaauna H.Jk., 'Kykynaxze H.M., *Bukamsuaun H.D.,
'Metpeseau /.C., 'UnkoBanu T.H.

"Tounuccruii 2ocyoapcmeennviii MEOUYUHCKULL YHUBEPCU-
mem, Uncmumym meduyunckoii 6uomexnonoauu, *Acco-
yuayus 0emeil, bonvHvix Ouabemom, *Meduyunckuil yenmp
“UTO”, Tounucu, I pysus

Jlnabet tuna 1 sSBIISCTCS BOCHIAIUTEILHBIM 3a00JICBAaHHEM
OCTPOBKOB ITAaHKpeaca, B POIECCce KOTOPOTO HHCYIUHOCEK-
peTupyolHe KIeTKH H30MpaTesibHO pa3pyaroTcs codye-
TaHHBIM JIEHCTBUEM ayTOPEaKTUBHBIX T ¥ MOHOLIMTAPHBIX
kietok. Th1- tuna nurokuusl (IL-2 u IFN-y) monoxurens-
HO KOPPEJIHUPYIOT ¢ 1nabeToM Tuna 1, Toria Kak I TOKUHEI
tuna Th2 (IL-4 u IL10), Th3 (TGF-B) u T peryastopabix
kietok (IL-10 u TGF-B) ciy»kar 3amuToii ot quabera Tuma
1. OTknoHeHue OanaHca MEX/y BOCIAIUTENBHBIM U T pe-
T'YJISITOPHBIM UIMMYHHBIM OTBETOM B CTOPOHY BOCIAJICHUS
BeZIeT K pa3BUTHIO [uabeTa Tumna 1.

I{enbio mccienOBaHUS SIBASETCS ONpEAEICHUE PO
CD4+CD25+ T perynsatopHbIx kieTok (Tregs) n nutoku-
HOB (IFN-y, IL-6, TNF-a, IL-10, IL-4, IL-17) B matorenese
nuabera Tunal . MccnenoBanus npoBeieHb Ha 0ase aenap-
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tameHTa ’Hao0kpuHOoNorun TIMVY u Acconmaruu nereit
OONIBHBIX TMa0eTOM. YPOBEHb IUPKYJIUPYIOIINX B MEPH-
(hepruecKoii KPOBH IIUTOKHMHOB OMPEIEIISIICS METOOM UM-
MYHO(EPMEHTHOTO aHaJIM3a 110 TPOTOKOITY IIPOM3BOUTEIIS
(R&D Systems Inc., CIIA). Konuuectso CD4+CD25+
T peryasiTopHbIX KJIETOK OIPE/eNsIoCh METOOM [IUTO(h-
moopomerpun (BD FACSCalibur flow cytometer, CILIA).
JUi151 CTaTHCTUYECKOTO aHAITH3a UCTIONB30BaHa KOMITBIOTEPHAST
nporpamma STATISTICA 8.0 (Statsoft Inc., Minneapolis,
CIIA) u Mann-Whitney U-tecT.

[IpoBeneHHBIC HCClIEAOBAaHMS BBIABWIM B IJIa3Me Malll-
€HTOB C JAMabeToM TUMa | CTaTUCTUYECKU JOCTOBEPHOE
NoHMXeHue ypoBHs IUTOKUHOB: [L-6, TNF-a, [L-10 u [L-4
(1.197-, 1.188-, 1.504- u 1.840-kpaTHOE, COOTBETCTBEHHO)
u yBennuenue IL-17 (2.311-kparHoe) Ha (oHEe HE3HAUU-
TEJIbHOTO U3MEHEHUs KonnyecTBa Tregs. BriosHe BeposTHO,
yto nnonmxkenue 1L-10 n IL-4 ykaspiBaeT Ha MHTHOMPOBaH-
HYIO ()yHKIIMOHAIbHYIO aKTUBHOCTB PErYJISITOPHBIX KIIETOK.
[pennonaraem, uro orkionenue Th17/Tregs Oananca B
ctopony IL-17-cexpeTupyromux KJIeToK 1 MOHMKEHUE
ypoBHs cynpeccupytonux qutokuHos (IL-10 u IL-4)
UTPAIOT PEIIAIOUIYI0 POJIb B Pa3BUTHH aHabeTa TUMa
1. TTomyueHHbIe pe3yabTaThl JUKTYIOT HEOOXOJMMOCTH
MPOBEJICHUS JATBHEHIIINX UCCIEeA0BAaHUH IS BHIIBICHUS
CyOTIOMyYIISAINY PErYIATOPHBIX KJIETOK, U3MEHEHHs KOTO-
PBIX aCCOIMMPYIOTCS C MPOJODKUTENIBHOCTRIO HadeTa,
a TakKe JUIA OIICHKH BIUSHUS Teparnuy Ha KOJINYECTBO U
(YHKIIMIO 3TUX KIICTOK.
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MANAGEMENT OF ACUTE ACHILLES TENDINOPATHY:
EFFECT OF ETORICOXIB ON PAIN CONTROL AND LEG STIFFNESS

Magquirriain Javier, Kokalj Antonio

High Performance National Sports Center, Buenos Aires, Argentina

Achilles tendon problems are a major cause of disability in
sports people and those who undertake an active lifestyle
[11,13,20,25,27,34]. Tendinopathy is defined as the clinical
syndrome characterized by a combination of pain, diffuse or
localized swelling, and impaired performance arising from
overuse [21]. Tendinopathy is a difficult problem requiring
lengthy management. Most patients with Achilles tendon
complaints can be treated conservatively (rest or activity
modification, cold, stretching, strengthening, NSAIDs,
training correction). However, 25% of patients with persist-
ing symptoms may require surgical treatment [23,27].

The purpose of the treatment of tendinopathies in active
individuals is to reduce symptoms and improve function
[13,25,27]. In athletes, an additional demand is that the
recovery time should be as short as possible [27]; there-
fore, there seem to be an expanded pharmacological role
in physical therapy practice [2].

Several factors play a role in the cause of pain in patients
with Achilles tendinopathy. Mechanical loading is known to
increase connective tissue blood flow of human tendons and
to cause local release of vasodilatory substances [18,23].

COX-2 specific mechanism are responsible for the exer-
cise-induced increase in prostaglandin synthesis, and that
increase in tissue prostaglandin plays an important role
for blood flow in peritendinous connective tissue during
physical loading in vivo [19].

Etoricoxib (Arcoxia, Merck & Co., Inc.) is a selective
inhibitor of cyclooxygenase-2 (COX-2), an enzyme
involved in pain and inflammation. It is a member of the
COX-2-selective class of non-steroidal anti-inflammatory
drugs (NSAIDs) [22]. Extensive clinical trials have con-
firmed its analgesic and anti-inflammatory efficacy to
be at least as good as and, in some cases, superior to
non-selective NSAIDs in a number of diseases [22].
Etoricoxib displays improved gastrointestinal safety
compared with nonselective NSAIDs and has a favor-
able overall safety and tolerability profile. It is rapidly
and completely absorbed following oral administration
providing a rapid onset of action. Its long plasma half-
life allows for once-daily dosing. Etoricoxib is currently
approved in a number of countries for various indica-
tions, including the treatment of acute pain, acute gouty
arthritis, chronic low back pain, primary dysmenorrhea,
and chronic treatment for the signs and symptoms of
osteoarthritis and rheumatoid arthritis.
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Mechanical stiffness is thought to influence several athletic
variables, including rate of force development, elastic
energy storage and utilization of sprint kinematics [7].
Stiffness is the resistance of a muscle to an increase in
length and is calculated as muscle force/length [22].
Stiffness can be measured at the level of a single muscle
fiber to the modeling of the entire body (spring-mass)
[26]. Generally, the effect of stiffness on muscular
performance is thought important with many changes
in strength, power and flexibility being attributed to
changes in stiffness [8,9,16]. For example, the relation-
ship between stiffness and running speed is assumed to
be strong as many authors have speculated that a stiff
musculo-tendinous unit will enhance the rapid transmis-
sion of force [1,16,37].

Muscle-tendon stiffness seems to be improved by eccentric
exercises [28]. and reduced by stretching [17]. Calf muscles
stiffness variability may play a role in Achilles tendinopathy
and in the positive effects seen of eccentric exercises on
that lesion [33]. Farley and coworkers have demonstrated
that modulation of ankle stiffness is the primary mechanism
for adjusting leg stiffness when humans hop to different
heights [12]. Recent studies have shown that leg stiffness
is reduced in the involved limb in patients with unilateral
Achilles tendinopathy [24].- As ankle stiffness is a func-
tion not only of the passive factors associated which each
structure (i.e. viscoelasticity) but also of the level of neural
influence over each structure [4,30,37], Achilles tendon
pain may affect stiffness considerably.

The purpose of this study was to evaluate etoricoxib ef-
ficacy in pain control, leg stiffness of patients suffering
acute Achilles tendinopathy.

It was hypothesized that etoricoxib (120mg orally/day/7
days) efficacy was not inferior to diclofenac (100mg orally
/day/7 days) for pain control in subjects suffering acute
Achilles tendinopathy.

Type of Study. Prospective, randomized, controlled, blinded
clinical trial. Level of evidence: Level I, therapeutic study
(randomized controlled trial).

Material and methods. General. The study protocol and
informed consent form were both approved by the appro-
priate ethical review committees and institutional review
boards. The study was conducted in full accordance with
ethical standards for the treatment of patients as laid down
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in the Declaration of Helsinki. Each patient gave written in-
formed consent prior to undergoing any study procedure.

Criteria. Patients were eligible if they were male between
18 and 50 years of age and they suffered acute Achilles
tendinopathy (<2 weeks). Diagnosis of Achilles tendinopa-
thy was made by means of activity-related achillodynia,
morning stiffness or pain, painful one-legged jumping test,
tenderness and decreased sports performance[26]. Subjects’
age, race, affected tendon (right, left), activity, height and
weight were recorded.

Exclusion Criteria.

Patients were excluded from the study if they had: prior
lower limb surgery or major trauma; bilateral Achilles
tendinopathy; history of lower limb radiculo-neuropathy
or miopathy; hypersensitivity to any NSAIDs; used
analgesic agents (NSAIDs, salicilates, narcotics) within
1 week; concurrent medical/arthritic disease (e.g. gout,
lupus, rheumatoid arthritis); personal history of gas-
trointestinal hemorrhage or gastritis; other concurrent
medical conditions including diabetes, hypertension,
angina or congestive heart failure, ischemic cardiopathy,
malabsorption, morbid obesity, bleeding disorders; per-
sonal history of renal dysfunction, hepatic dysfunction
or anemia; used corticosteroids, clopidogrel bisulphate,
rifampin, quinolon antibiotics, antiepileptics, muscle
relaxants, warfarin, ticlopidine, glucosamine, condroitin
sulphate for < 6 months prior to the study start (patients
taking low dose aspirin for cardioprotective benefit were
also excluded); history of psychotic illness, dementia or
depression; history of drug or alcohol abuse or dependence;
participated in any previous NSAIDs study and received
active treatment, or in an investigational trial within 30
days prior to the first visit; inability to communicate or to
cooperate with the investigator.

Efficacy Assessment.

The pre-defined primary efficacy endpoint of the study
was a 100-mm pain visual analog scale (P-VAS), where 0=
no pain; 100= extreme pain. The “Analgesic Effect” was
determined by rating values of P-VAS pre-treatment/P-VAS
post-treatment x 100.

The secondary study endpoints included: the Patients’
Global Assessment Response to Therapy (PGART) using a
S-point Likert scale (O=excellent/ideal response; 4=no re-
sponse/treatment ineffective) and leg functional stiffness.

Other indices of efficacy included the proportion of patients
with excellent or good PGART scores and the “Initiative
on methods, measurement and pain assessment in clinical
trials” (IMMPACT).

Clinical affectation was also evaluated by the VIS4-4
Questionnaire [28], the Achilles Tendinopathy Scoring
System (ATSS) [8].

© GMN

Baseline visit (visit 1) includes: complete medical history
and physical examination; vital signs; informed consent;
randomization; evaluation (P-VAS, VISA-A, ATSS, leg
stiffness evaluation); NSAID prescription.

Follow-up visit at day 8 includes: complete medical his-
tory and physical examination; vital signs; adverse effect/
tolerability monitoring; evaluation (P-VAS, leg stiffness
evaluation, PGART).

Leg stiffness was indirectly determined by modeling
the vertical ground reaction force on a portable mat
(Axon Jump 2.0, Axon Bioingenieria Deportiva, Bs.
As., Argentina) measuring flight and contact time
during hopping [10,15]. Each subject performed a
warm-up for approximately ten minutes (jogging,
cycling, skipping, and stretching) and got used to
hopping at preferred frequency. The test consisted
hopping in place in one leg, for ten seconds with his
hands on his hips while keeping their leg as straight
as possible, in three series. Randomization defined
which leg was examined first (injured/non affected).
A 2-minute rest period was respected between each
series. The stiffness was calculated for each hop and
the mean across the hops was estimated. The maximal
stiffness mean value was selected for each subject. The
test was repeated if the subject did not adhere to the
specific jumping protocol. The “leg stiffness ratio”
(LSR), leg stiffness of the injured leg / leg stiffness
of healthy leg, was calculated to determine the rela-
tive patient affectation and was used for intra-group
comparison and correlation analysis.

Method.

Fifty-six male patients (aged 37.56+ years, range 18-50)
were randomly assigned to two groups by a computer-
ized random number generator program: etoricoxib group
(n=28) treated with etoricoxib 120 mg/day orally for 7 days
and diclofenac group (n=28) received sodium diclofenac
100 mg/day/7 days orally. Patients’ height and weight av-
eraged 173.9548.02 cm (range 153-192) and 75.16+13.09
kg (range 49-107), respectively.

The non-selective NSAID diclofenac was chosen as
the comparator. This phenylcetic acid derivative is
one of the most widely used anti-inflammatory drugs
for the management of musculoskeletal painful dis-
orders [14].

Tablets administered to the patients were of similar size,
color and taste to maintain authenticity with respect to the
blinded nature of the study.

No additional treatment was prescribed to both groups and

the patients must avoid any weight-bearing exercise or sport
activity during the anti-inflammatory therapy period.
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At follow-up visit (day 8), the patient was tested in the same
manner by an independent blinded examiner.

Safety and Tolerability Assessments

Throughout the study, patients were carefully monitored
for clinical adverse events (AEs). All AEs were recorded
at each study visit and evaluated by the investigator
(whilst blinded to study medication) for intensity,
seriousness and relationship to study medication (cat-
egorized as “definitely”, “probably”, “possibly related”,
“probably not-related” and “definitely not-related”).
The outcome and any action taken were documented.
Investigators were required to report all adverse events
that occurred from the time the patient signed informed
consent at visit 1 until 14 days after the study drug was
discontinued. Pre-specified NSAID-related gastroin-
testinal (GI) adverse events were defined as acid reflux,
heartburn, dyspepsia, epigastric discomfort, abdominal
pain, nausea, and vomiting. AEs commonly associated
with NSAID or selective COX2 inhibitor use (for ex-
ample, elevations in blood pressure, lower extremity
edema) and the percentage of patients who discontinued
from the study due to adverse experiences were also
monitored.

A power analysis showed that a sample size of 56 pa-
tients, 28 in each group, would have 80% power to detect
a 10 mm difference in the VAS between groups (sd: 15)
with a 0.05 1-sided significance level.

The clinically relevant equivalence range for the pri-
mary endpoint was defined as £10 mm on the VAS pain
scale (0-100 mm VAS). This comparability boundary
was based upon that used in previous studies with
etoricoxib.

Statistical analysis was performed using Statistica™
software (StatSoft Inc, Tulsa, Oklahoma). Student-t,
Mann-Whitney's or Wilcoxon tests were used for testing
differences between groups or within groups, respectively;
p< 0.05 was considered significant.

Results and their discussion. Efficacy

- Primary Endpoint

Over the 7-day treatment period, both NSAIDs (etori-
coxib and diclofenac; n=56) provided significantly pain
relief of Achilles tendon pain measured by the 0-100
mm P-VAS compared to that experienced at the time of
randomization: 56.4+18.8 vs. 26.7+£22.1, respectively;
p<0.000003 (Wilcoxon matched pairs test) (Fig. 1).
P-VAS in the etoricoxib group pre- and post treatment
was 54.5421.6 (CI 95% 44.3-64.6; range 10-80) and
24.5+£24.8 (C195% 12.8-36.1; range 0-70), respectively.
VAS in the diclofenac group pre- and post-treatment was
58.8+15.3 (CI 95% 50.9-66.7; range 30-90) and 29.4+
18.8 (C195% 19.7-39.1; range 0-60), respectively.
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Leg Stiffness Ratio pre-(LSR 1) and post treatment (LSR 2)
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Fig. 1. Achillodynia (VAS) pre- and after treatment with
NSAIDs

The Analgesic Effect (P-VAS post- /P-VAS pre- treat-
ment x 100) averaged 53.77% in the complete sample (sd
38.18; range -40 to 100%; CI 95% 41.0-66.5). The An-
algesic Effect was higher in the etoricoxib group than in
the diclofenac group: 56.45+43.4% (CI1 95% 36.1-76.7)
and 50.61£31.9% (CI195% 34.1-67.0), respectively. The
effects were comparable based upon the predetermined
comparability criteria (p=0.64; t - test for independent
samples). Intra-group comparison showed that etoricoxib
was not inferior to diclofenac for treatment for acute
Achilles tendinopathy.

After treatment with both NSAIDs, the majority of
patients referred clinical improvement in achillodynia
(n=44; 80.35%); some of them showed no changes (n=9;
16.07%), while two patients referred worsen of tendon
pain (3.57%) after COX inhibitor therapy.

- Additional Endpoints

IMMPACT scale showed that 7.14% of patients referred
“minimally” pain relief; 14.28% referred “moderate”
pain relief; 16.07% referred “substantial” pain relief;
and 41.07% referred “important” pain relief.

PGART score averaged 2.05+1.35 (range 0-4). Sub-
group analysis showed that patients treated with etori-
coxib referred better response to therapy than those
in the diclofenac group: 2.23+1.25 vs. 1.90+1.44;
(p=0.46; t-test for independent samples) (Fig. 2). The
percentage of patients with PGART “good to excel-
lent” responses were 62.5% (35/56); 71.14% in the
etoricoxib group (20/28) and 53.57% in the diclofenac
group (15/28).

- Leg stiffness
Leg stiffness ratio (LSR) showed a significant im-
provement from baseline values to day-8° measure-
ments: 0.89+0.12 (range 0.65-1.20), and 0.95+0.12
(range 0.70-1.27), respectively (p=0.038, Student
test) (Fig. 3).
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Fig. 2. PGART score of both groups: diclofenac and
etoricoxib

- Additional results

Correlation analysis showed that pain relief after NSAIDs
treatment was higher in those patients with a poor score in
all clinical evaluation tests at baseline (Table 1).

Safety and tolerability.

Both treatments were generally well tolerated. The overall
incidence of clinical AEs was 7.14% (4/56). Patients receiv-
ing etoricoxib reported significantly less side effects than

Leg Stiffness Ratio pre-(LSR 1) and post treatment (LSR 2)
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Fig. 3. Leg stiffness values pre- and after treatment with
NSAIDs

those in the diclofenac group (0% and 14,2%, respectively,
p=0.037). All four AEs effects were epigastric discomfort/
gastritis; none of them required hospitalization nor further
diagnostic studies. All of them were considered definitely
drug-related. These patients were treated with omeprazol
40 mg/day during one week, while follow-up examination
showed complete resolution of symptoms. None patient
discontinued treatment due to lack of efficacy or AEs. The
research protocol did not consider rescue therapy.

Table 1. Correlation of clinical evaluation and pain-relief after NSAIDs treatment

Clinical Evaluation at Baseline N p
P-VAS -0.03 0.846
VISA 0.35 0.035
ATSS 0.26 0.164
LSR 0.0937 0.581

Relevant variables of both groups are summarized in Table 2.

Table 2. Summary of results of patients with acute Achilles tendinopathy treated with etoricoxib and diclofenac
(P-VAS: pain visual analogue scale; PGART: Patients” Global Assessment Response to Therapy, LSR: leg stiffness ratio)

etoricoxib

Assessment diclofenac p
P-VAS Pre-treatment 54.5+21.6 58.8+15.3 0.49
P-VAS Post-treatment 24.5+24.8 29.4+18.8 0.50
Analgesic Effect (%) 56.4+43.4 50.6£31.9 0.64

PGART 2.2+1.2 1.9+1.4 0.46

LSR Pre-Treatment 0.89+0.1 0.89+0.1 0.96
LSR Post-Treatment 0.93+0.1 0.97+0.1 0.32
LSR Improvement (%) 3.4+£16.5 7.8£13.9 0.37

The main finding of the present study indicated that
etoricoxib is clinically effective in the treatment of acute
Achilles tendinopathy providing an effect comparable
to that of diclofenac. After seven days of COX inhibitor
therapy, achillodynia was reduced in the majority (80%) of
this sample of athletes, and they reached a significant relief
(53%) of the tendon pain measured by a VAS.

© GMN

Previous clinical studies have established the efficacy and
tolerability of etoricoxib in several chronic musculoskeletal
conditions such as osteoarthritis, rheumatoid arthritis, low
back pain, and ankylosing spondylitis [6]. Etoricoxib has
also been approved for the treatment of a few acute painful
conditions, including primary dysmenorrhea, acute gouty
arthritis, and postoperative pain [5,6,35]. To the best of our
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knowledge, the present study is the first research showing
the efficacy of etoricoxib in acute tendon disorders such as
Achilles tendinopathy. Furthermore, it is the first report of a
COX-2 inhibitor in sports-related soft tissue injuries, which
are the most prevalent lesions among athletes. Results of
the present trial will be specifically helpful for the athletic
community given their high incidence of soft-tissue injuries
and the consequent use of pain control drugs. NSAIDs were
the most commonly use medications in the last editions of
the Olympic Games; 33-38% of these high-performance
athletes reported to use at least one NSAID. The high-
est prevalence was observed for diclofenac, while 10%
reported consumption of more than one NSAID [36,39].
According to the present data of efficacy and safety, etori-
coxib has emerged as a valid alternative for pain control in
the initial phase of sport-related soft-tissue disorders like
tendinopathies. However, the efficacy of these NSAIDs for
the treatment of acute tendinopathies should not be directly
extrapolated to other chronic tendon injuries. Most chronic
tendinopathies are considered as degenerative processes
rather an inflammatory condition [20,42]. Further clinical
studies should be carried out to evaluate the efficacy of
COX- 2 inhibitors in chronic tendinopathies.

Injuries of the Achilles tendon cause impairment in lower
leg muscle tendon function, but the issue of how tendon
pain affects leg mechanical abilities and performance is
still unknown. Silbernagel et al [38] have found that full-
symptomatic recovery in patients with Achilles tendinopa-
thy does not ensure full recovery of muscle tendon function.
Only 25% of the patients who were not longer symptomatic
had full function as measured by a test battery, including
jumps and hopping movements.

Leg stiffness represents the average stiffness of the overall
musculoskeletal system during the ground contact phase,
and it influences the mechanics and kinematics of the body s
interaction with the ground [12]. In spite of the simplicity
of the spring mass model relative to the complexity of the
actual neuromuscular system, it describes the mechanics of
bouncing gaits remarkably well [12]. Recent studies have
shown that leg stiffness is significantly decreased in patients
suffering unilateral Achilles tendinopathy [24]. According
to Wang et al [41], tendon pain may have the potential
to influence the volitional activation of leg muscles and
force production. Results of the present research support
that leg stiffness is affected by acute Achilles tendon pain.
After achieving significant pain relief using oral NSAIDs,
leg stiffness increased significantly compared to baseline
values. We considered that this objective improvement in
leg function adds valuable information for using NSAIDs
in the acute phase of Achilles tendinopathy in active in-
dividuals.

The source and the background of pain mechanisms as-
sociated with Achilles tendinopathy have not yet been
clarified. It is hypothesized that the main cause of pain
in patients with symptomatic Achilles tendinopathy does
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not arise from the tendon itself but is generated by its
surrounding tissues [40]. The process starts with local-
ized tendon micro-injury and degeneration, which are
caused by ageing and repetitive strain below the failure
threshold of the tendon. When demands of the tendon are
higher than can be managed, micro-injuries develop. Due
to the lack of blood vessels within the tendon instead of a
chemical, a neurogenic inflammatory process is activated
to repair these micro-ruptures. This neurogenic inflamma-
tion occurs in the tissue surrounding the Achilles tendon.
The transition to symptomatic tendinopathy is marked by
nerve proliferation accompanying the vascular ingrowth
(neovascularization) to repair the defect, which arises from
the paratenon. Therefore, short-term use of etoricoxib and
other NSAIDs will be helpful to control pain derived from
this neurogenic inflammation in the acute phase of Achilles
tendinopathy.

Clinical analysis of tolerability and safety showed that both
drugs were well tolerated. Patients receiving etoricoxib
reported significantly less AEs than those in the diclofenac
group. Several clinical trials have reported superior GI
tolerability with etoricoxib compared with traditional
NSAIDs even in acute musculoskeletal conditions. For
instance, Rubin et al [33] have reported lower rate of GI
adverse event with etoricoxib than indomethacin in an
8-day study in patients with acute gout arthritis. These
results are consistent with the COX-2 hypothesis of a more
favorable gastrointestinal safety profile from a COX-2
selective NSAID than a relative non-selective agent like
diclofenac [29].

In summary, activity-related pain is the primary complain
of athletes suffering acute Achilles tendinopathy. The main
goal of initial treatment in these patients is to relieve pain.
Results of the present randomized, controlled, blinded
trial demonstrated that etoricoxib (120 mg/orally/1 week)
is clinically effective in treatment of acute Achilles tendi-
nopathy providing a magnitude of effect comparable to that
of diclofenac with fewer side effects. Effective control of
tendon pain in the acute phase of such sports-related injuries
may be helpful to reduce morbidity and improve capabili-
ties associated with high performance like leg stiffness.

Conflict of interest. The study had financial support by a
grant from Merck Sharp & Dome.
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SUMMARY

MANAGEMENT OF ACUTE ACHILLES TENDINOPATHY:
EFFECT OF ETORICOXIB ON PAIN CONTROL AND LEG STIFFNESS

Magquirriain Javier, Kokalj Antonio

High Performance National Sports Center, Buenos Aires, Argentina

Tendinopathies are a major cause of disability in the ath-
letic population; the main purpose of the treatment of these
injuries is to reduce pain and improve function promptly.
The objective of this randomized, active comparator con-
trolled, blinded study was to evaluate etoricoxib efficacy
in pain control and leg stiffness in athletes suffering acute
unilateral Achilles tendinopathy.

Fifty-six eligible male athletes (mean age 37.5+11.0 y)
suffering acute Achilles tendinopathy were randomized to
receive either etoricoxib 120 mg oral once daily (n=28) or
diclofenac 100 mg oral once daily (n=28). Pain (100-mm
visual analogue scale-VAS), analgesic effect (percentage
of 100-mm VAS reduction), satisfaction with pain manage-
ment (PGART), and leg stiffness (LSR) were evaluated
after one week of anti-inflammatory treatment.

Over the 7-day treatment period, both etoricoxib and di-
clofenac provided significantly relief of Achilles tendon
pain compared to that experienced at baseline (mean
VAS 26.742.2 and 56.4+1.8, respectively; p<.001). An-

algesic effect averaged 53.7+38.1% (etoricoxib= 56.4%
and diclofenac 50.6%, p=0.64). Patients referred high
level of satisfaction with anti-inflammatory treatment
(PGART=2.0+1.3), while leg stiffness showed a significant
improvement after one-week therapy (LSR 0.89+0.1 vs.
0.95+0.1; p=0.038). PGART and LSR values within etori-
coxib and diclofenac groups were not significant (p=0.46,
and p=0.37, respectively). Both drugs were generally well
tolerated; patients receiving etoricoxib reported signifi-
cantly less side effects than those in the diclofenac group
(0% and 14,2%, respectively, p=0.037).

Etoricoxib is clinically effective in treatment of acute
Achilles tendinopathy providing a magnitude of effect
comparable to that of diclofenac with fewer side effects.
Effective control of tendon pain in the acute phase of such
sports-related injuries may be helpful to reduce morbidity
and improve capabilities associated with high performance
like leg stiffness.

Keywords: Achilles tendinopathy, etoricoxib, diclofenac.

PE3IOME

JEYEHUE OCTPOM TEHJIUHONATUU AXUJIJIECOBA CYXOXHUJIUA:
BJIMAHUE 9TOPUKOKCHBA (Etoricoxibum) HA KOHTPOJIb BOJIM U OHEMEJIOCTb HOI'

Maxyuppuaus X., Kokammk A.

Hayuonanvueiii cnopmusnsiii yenmp vicuiux oocmudicenuu, bysnoc-Atipec, Apeenmuna

TenauHOMATHS — OCHOBHAS IPUYMHA HETPY0CIIOCOOHOCTH
CpeJu aTJIeTOB; JICUCHNE YIIMOOB 1 OBPEXKICHHIH HAITPaB-
JICHO Ha CHIDKEHHUE OOJIH M yiTy4dIllIeHHEe (QyHKITHOHAIBHON
CHOCOOHOCTH CycTaBOB. L[enbio JaHHOTO paHIOMH3HPO-
BaHHOTO KCCIICIOBAHMS SBUIACH OllcHKA 00H U 3 dek-
TUBHOCTHU €€ KOHTPOJIA, a TAK)KE OHEMCHU HOT' y aTJICTOB,
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CTpaJlaloNuX OT OCTPOH OAHOCTOPOHHEW TEHAMHOMATHH
axXWIJIECOBA CYyXOKHITHSI.

Ilarpaecar mecTh amieToB (cpeanuii Bo3pact 37.5+11.0
JIeT), CTPaJaIOINX OCTPON TeHAMHOMATHEH axmiiecoBa
CYXOXKUIIUA ObLIN PaHIOMU3UPOBAHHBIM METOJAOM OTO-
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OpaHbl JUIs JIeYeHHUs] ATOpUKOKcHOoM (etoricoxib) - 120
MT OpajIbHO OIMH pa3 B JAeHb (n=28) wiu aukiodeHakom
(diclofenac) - 100 Mr opajbpHO OIUH pa3 B JcHb (n=28).
Bonb n anansreriyeckuii s dexr onennpaimcs o 100-mm
BU3yaJIbHOM aHanoroBoil mikane (VAS), yl1oBIeTBOpEH-
HOCTh arieroB oT jeueHus 6oi1u (PGART) u onemenus
Horu (LSR) oreHnBammch crycTs HEAEIO Mociie MpoBe-
JICHHOTO MPOTHBOBOCHAIUTEIBHOTO JICYCHHUS. YCTaHOB-
JICHO, YTO NPHU TCHAWHONATHUHN aXUJIJICCOBA CYXOXUJIUA
KaK 3TOPUKOKCHO, Tak M AuKIo]peHak obecrnednBain
CylIeCTBEHHOE oOyierdeHue OOJM y aTiIeTOB MOCIe ce-
MUJHEBHOTO JiedeHus (cpenuauit VAS 26,7+2,2 u 56,4+1,8,
cooTBeTcTBeHHO; p<,001). AHanbreTnyeckuii a3pdekr no-
cTurai, B cpentem, 1o 53,7+38,1% (stopukokcud — 56,4%
u auknodenak — 50,6%, p=0,64). [lanueHTsl OTMEYATH
YAOBIETBOPEHHOCTh OT HPOTHBOBOCHAIUTEIHHOTO JIeue-

Hust (PGART=2,0+1,3); npu OHEeMEHHM HOT YITy4IICHHE
HabMIoanoCch mocie HexenbHOro kypea jgedenus (LSR
0,89+40,1 vs. 0,95+0,1; p=0,038). Koapdpunmenr PGART
u LSR kak B rpymre, JEYCHHOM 3TOPUKOKCUOOM, TaK U B
rpyIIie, JICUeHHOW IUKIo(eHaKoM, He ObLI cTaTUCTHYe-
cku 3HaunMbIM (p=0,46, u p=0,37, coorBecTBeHHO). Oba
IpernapaTa XopoIo NepeHOoCHINCh OOIBHBIMH, OTHAKO, Y
MAIMEHTOB, JICYEHHBIX STOPUKOKCHOOM 0TMEYaIoCh Cyllie-
CTBEHHO MEHbIIIE TOOOYHBIX (PPEKTOB, UEM Y MALEHTOB,
neyeHHbIX aukiodenakom (0% u 14,2%, COOTBETCTBEHHO,
p=0.037).

Jlenaercst BEIBOJ O KIIMHUYECKOH (D (PEKTUBHOCTH 3TOPH-
KOKCHOA MU JICYCHUH OCTPOH TEHAMHOIATHU aXHJLIECOBa
CYXOXKWJINSI; TIPH €r0 IPUMEHEHUH HAOI0aeTCsl MEHbIIE
oO0UHBIX 3()(PEKTOB, YEM TP JICUCHUHU TUKIO()EHAKOM.
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DISTRIBUTION OF CANCER STEM CELLS
IN DUCTAL INVASIVE CARCINOMA OF BREAST (REVIEW)

'Gudadze M., 'Kankava K.,?Mariamidze A., 'Burkadze G.

Thilisi State Medical University, ’National Cancer Center of Georgia, Thilisi, Georgia

Breast cancer is the most common malignancy in women
all over the world, accounting for >40,000 deaths each year
in the United States. It is not a single disease but a heteroge-
neous group of diseases with different pathologies, biological
characteristics, and clinical behavior [9,24,30,32,33]. Despite
advances in detection and treatment of metastatic breast can-
cer, mortality from this disease remains high because current
therapies are limited by the emergence of therapy-resistant
cancer cells [12,28]. As a result, metastatic breast cancer re-
mains an incurable disease by current treatment strategies.

Cancers are believed to arise from a series of sequential
mutations that occur as a result of genetic instability and/or
environmental factors [7,36]. A better understanding of the
consequences of these mutations on the underlying biology of
the neoplastic cells may lead to new therapeutic strategies.

The stochastic model predicts that the tumor is relatively
homogeneous and the tumorigenic mechanisms (pathways,
genetic programs) that underlie the malignancy are opera-
tive in all cells. Thus, studying the bulk of the cells that
make up the tumor mass can identify the key properties
of the tumor. The hierarchy model predicts functional
heterogeneity among the cells that comprise the tumor
and that the rare tumor initiating cells (T-IC) are different
from the vast majority of the cells that make up the tumor.
Therefore, tumorigenic pathways may function differ-
entially in distinct tumor subpopulations. This model
also predicts that although eradication of the non-T-IC
cells may result in a remission, the disease will relapse
if the T-IC cells are not eliminated. Resolution of the
T-1C problem requires both purification of tumor cells
into subfractions and a functional assay to detect cells
with the capacity to initiate tumor growth in vivo. The
stochastic model suggests that it will be impossible to
predict which kind of cells become T-IC and that sto-
chastic events will cause T-IC cells to be found in any
two sorted cell fractions with equal probabilities. By
contrast, the hierarchy model predicts that it should be
possible to separate T-IC from non-T-IC.

Research on T-IC is most advanced for the hematological
malignancies. Key to these studies is the depth of under-
standing of normal hematopoiectic development that has
been gained in the past four decades. Functional in vitro
and in vivo assays are available for all stem and progenitor
cell types ranging from the primitive pluripotential stem
cells to multipotential and unipotential progenitors [29].
In addition, a rich collection of cell surface differentia-
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tion markers enable detailed characterization of normal
hematopoietic development, as well as providing insight
into how normal differentiation becomes disrupted in hu-
man leukemia. It is clear that leukemic tissues, although
abnormal, still retain remnants of normal differentiation and
developmental programs [20]. Unfortunately, purification
of solid tumor T-IC has been difficult because of the paucity
of cell surface markers that enable cell sorting. Moreover,
T-IC xenograft assays for primary human solid tumor tis-
sue have traditionally been carried out in nudemice. These
mice still possess significant residual immune function
causing variability in the rate of xenograft initiation and it
is possible that host resistance mechanisms will not permit
single T-IC to be detected.

For most cancers it is less clear which cells within the tumor
clone possess tumor-initiating cell function. In the past decade,
many treatments undergoing clinical trials have been devel-
oped based on molecular profiles of different cancers [13].
However, one of the most promising therapy targets came with
the identification of a pool of cancer cells with stem character-
istics - cancer stem cells (CSC). The CSC model proposes that
tumors, as normal tissues, are organized in a cellular hierarchy,
in which CSC are the only cells with unlimited proliferation
and tumorigenic potential; therefore, being capable of riving
tumor growth, progression and metastasis due to their stem
cell-like characteristics: self renewal and differentiation [7].
Recent evidence has demonstrated that CSC are resistant to
various forms of therapies, including radio and chemotherapy
[6,8,11,15,17,19,23]. Based on these observations, the CSC
model became the foundation for new preventive and thera-
peutic strategies in cancer.

The idea of cancer stem cells originates from many years
ago. Stem cells have three distinctive properties: self-
renewal (i.e. at cell division, one or both daughter cells
retain the same biological properties as the parental cell);
the capacity to generate multiple cell lineages; and the
potential for sustained proliferation. Indeed, the attribute
of self-renewal is especially notable because its subversion
is highly relevant to oncogenesis and malignancy [3,22].
Therefore, malignant cells harboring the three features
that define normal stem cells have been termed “cancer
stem cells”. Even though, recently, the awareness of this
concept in cancer research has greatly expanded, it is not
new. In 1855, Rudolf Virchow proposed the embryonic
rest hypothesis, stating that cancer arises from the activa-
tion of “dominant” cells present in mature tissues that are
remaining embryonic cells [35]. This theory, based on the
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morphological similarities between developing fetal cells
and some cancer cells, was the first description of what we
now call the CSC. Later in 1875, this theory was expanded
by other pathologists such as Julius Cohnheim, who pro-
posed that misplacement of stem cells during embryonic
development could lead later on in life to the development
of tumors [10]. The studies went on and on, classification
systems have been improved. It brought the development of
cancer studies to better understanding of stem-like proper-
ties in different cells of different tumors [27].

Finding breast CSCs (BCSCs) has been an important goal
for many breast cancer researchers, who were trying to
define a universal marker or combination of markers able
to specifically identify these cells in breast tumors and
ultimately isolate them.

The aim of the review was to assess the current literature
published on the breast cancer stem cells.

Reviewing the literature, it appears that the most studied BCSC
markers are the transmembrane proteins CD44 and CD24. A
subpopulation of tumor cells that strongly express CD44 but
not CD24 (the CD44'CD24 /low phenotype) was identified
as CSCs by Al-Hajj and collaborators [3], and this was subse-
quently confirmed by other authors. CD44 is a transmembrane
glycoprotein, of which several isoforms exist, that normally
regulates cell—cell adhesion and cell-matrix interactions, as
well as cell migration. This glycoprotein binds mainly to hy-
aluronic acid, as well as to collagen, fibronectin, laminin and
chondroitin sulphate - all important components of the ECM.
It also binds the cytokine osteopontin [21].

Members of the CD44 family differ in their extracellular
domain by the insertion of variable regions through alterna-
tive splicing [25]. The gene-encoding CD44 consists of 20
exons. In the standard form (CD44s), 10 of the 20 exons
are transcribed. Multiple variant isoforms (CD44v1-v10)
arise from alternative messenger RNA (mRNA) splicing of
the other ten exons [2]. Many cancer cell types as well as
their metastases express high levels of CD44 and/or CD44
variants. Since the blockage of CD44-ligand interaction
inhibits local tumor growth and metastatic spread, CD44
may confer a growth advantage to breast cancer cells. In
contrast to the standard form of CD44, which is usually
ubiquitously expressed on epithelial cells and lymphocytes,
CD44 variants exhibit tissue-specific expression.

Some of these variants, in particular splice variant CD44v6,
are associated with aggressive tumor behavior in that their
expression correlates with poor prognosis in a variety of
human malignancies including breast cancer [34].

CD24 is a small, heavily glycosylated mucin-type protein,
which is linked to the cell membrane via a GPI anchor. This
molecule is involved in the regulation of cell proliferation
and cell-cell interactions and it was shown to be expressed
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by normal pre-B lymphocytes (which lose its expression
during the maturation into plasma cells), as well as in vari-
ous hematological alignancies and solid tumors of some
organs [18]. CD24 is the ligand of P-selectin and also an
adhesion receptor expressed on activated endothelial cells
and platelets, and this has led to the suggestion that it might
play an important role in the metastatic process [16]. Using
a combination of these two cell surface markers, Al-Hajj
and collaborators [3] were the first to distinguish cancer
cells that were tumorigenic in immunocompromised (non-
obese diabetic/severe combined immunodeficient (NOD/
SCID)) mice from non-tumorigenic cells, in small number
of breast tumors. In flow sorting experiments, they used
the ESA as an epithelial cell marker with CD44°/CD247/
low as CSC marker combination, after eliminating the non-
epithelial cells that were stained for their lineage-specific
markers (hematopoietic and endothelial). Since then, many
more breast carcinomas have been reported to contain a
subpopulation of CD44'/CD24 /low cancer cells, which are
capable of generating tumors in the NOD/SCID mice, even
when implanted in very low numbers. In contrast, other
cancer cell populations fail to generate tumors, even when
implanted in high numbers. These reports therefore estab-
lished tumorigenicity and self-renewal potential of these
cells, in vitro and in vivo [1,31]. Even though some clinical
studies confirmed that CD44*/CD24 /low-expressing tu-
mors have a poor prognosis [5,14,26], controversy remains
concerning this issue [1,20]. Shipitsin et al. demonstrated
that genes specifically expressed in CD44" cells, among
which many known stem cell markers, identified carcino-
mas with poor patient survival [30], suggesting that CD44"
expression is prognostically relevant and justifying its
consideration as a new therapeutic target for breast cancer.
In contrast, Mylona et al. [20] observed that breast cancers
with the opposite CD44/CD24" phenotype are associated
with poor patient prognosis, in stark contrast with the CSC
CD44/CD24 /low phenotype. Furthermore, Abraham et al.
failed to confirm that the occurrence of CD44%/CD24/
low tumor cells in breast cancer is associated with worse
survival [1]. These contradictory data demanded additional
efforts to find other markers that could complement the
CSC markers CD44 and CD24, to arrive at an improved
correlation with patient survival.

Comprehensive gene expression profiling using DNA mi-
croarrays has identified five major molecular subtypes in
breast cancer: luminal A, luminal B, HER2", basal-like, and
normal breast-like [9,30,33]. Tumors in different subtypes
follow different clinical courses and respond differently to
treatment. In general, patients with basal-like tumors have
worse prognosis whereas those with luminal A tumors have
more favorable outcomes [30,33]. In addition to this intertu-
mor heterogeneity, there is also a high degree of intratumor
diversity that is already present in ductal carcinoma in situ
(DCIS) [32]. Specifically, a single tumor at any given time
can contain tumor cell populations with distinct molecular
profiles and biological properties.
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Currently prevailing models explaining intratumor het-
erogeneity include the clonal evolution and cancer stem
cell hypotheses. The clonal evolution model emphasizes
diversity for heritable traits that in combination with con-
tinuous selection allows for the expansion of tumor cells
with the most favorable characteristics. According to the
cancer stem cell hypothesis, cancer stem cells, defined as
a subset of tumor cells with stem cell-like features, have
the capacity to self-renew and differentiate, giving rise to
a heterogeneous tumor cell population.

As mentioned In breast cancer, CD447/CD24 /low cells
were identified as candidate breast cancer stem cells based
on xenotransplant assays in nonobese/severe combined im-
munodeficient mice. More recently, additional markers in-
cluding aldehyde dehydrogenase (ALDH) activity, CD133,
and ITGAG6 have also been proposed as putative markers of
mammary epithelial and breast cancer stem cells.

Interestingly, some studies revealed an enrichment of the
CD44'/CD247/low and CD44/CD24" cell populations in
basal-like and luminal breast cancer cell lines, respectively,
CD44 being positively associated with stem cell-like char-
acteristics and CD24 expression related to differentiated
epithelial features. These in-vitro data were later demon-
strated in primary breast carcinomas, but the clinical and
prognostic impact of these markers in breast cancer remains
a controversial issue, demanding additional efforts to find
other CSC markers that could better predict breast cancer
patient survival.

In contrast, most studies analyzing primary human breast
cancer samples have not revealed a significant association
between CD44 and CD24 expression and tumor subtypes.
Only one recent study reported the enrichment of CD44'/CD24~
cancer cells in basal-like invasive breast tumors. The
expression of ALDHI1 in invasive breast tumors was also
correlated with poor clinical outcome, but the association
of this with tumor subtypes was not reported.

The ability of small numbers of CD44°CD24 /lowLineage
- tumorigenic cells to give rise to new tumors was reminiscent
of the organogenic capacity of normal stem cells. Normal stem
cells self-renew and give rise to phenotypically diverse cells
with reduced proliferative potential. To test whether tumori-
genic breast cancer cells also exhibit these properties in one
of the studies, tumors arising from 200 ESA*CD44'CD24-/
lowLineage- T1 or 1,000 CD44*CD24-/low Lineage- T2 cells
were dissociated and analyzed by flow cytometry. The het-
erogeneous expression patterns of ESA, CD44, or CD24 in
the secondary tumors resembled the phenotypic complexity
of the tumors from which they were derived. Within these
secondary tumors, the CD44*CD24 /lowLineage - cells re-
mained tumorigenic, whereas other populations of Lineage
-cancer cells remained nontumorigenic. Thus, tumorigenic
cells gave rise to both additional CD44°CD24 /lowLineage
- tumorigenic cells as well as to phenotypically diverse
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nontumorigenic cells that recapitulated the complexity
of the primary tumors from which the tumorigenic cells
had been derived. These CD44°CD24 /lowLincage-
tumorigenic cells from T1, T2, and T3 have now been
serially passaged through four rounds of tumor forma-
tion in mice, yielding similar results in each passage
with no evidence of decreased tumorigeneity. These
observations suggest that CD44'CD24 /lowLineage
-tumorigenic cancer cells undergo processes analogous
to the self-renewal and differentiation of normal stem
cells. These results demonstrate that heterogeneous
populations of cells in breast cancers consist of a
phenotypically distinct tumorigenic population, as
well as a much larger population that lacks this tum-
origenic potential. It is known that breast cancer cells
are genetically unstable, and thus individual breast
cancer cells from the tumorigenic population may
sometimes be unable to proliferate as a consequence
of chromosomal aberrations acquired during mitosis
[1,4,14]. Nevertheless, the observation that in eight
of nine tumor specimens the tumorigenic subpopula-
tion displayed a common phenotype that allowed for
their identification suggests that common pathways
may drive this tumorigenic population.

The tumorigenic CD44'CD24 /lowLineage - population
shares with normal stem cells the ability to proliferate ex-
tensively, and to give rise to diverse cell types with reduced
developmental or proliferative potential [26].

The initial reports that only the CD44"CD24 /low sub-
population of human breast cancer cells contains BCSC
have been challenged by subsequent studies. Honeth et al.
detected a CD44'CD24 /low subpopulation in only 31% of
240 human breast cancer samples analyzed, with a strong
association with the basal-like phenotype. Creighton et al.
reported that a gene expression signature common to both
CD44'/CD24 /low and mammosphere-forming cells was
mainly present in breast cancer of the recently identified
claudin-low molecular subtype, which is characterized by
expression of many epithelial-mesenchymal transition-
[EMT-] associated genes. In addition, contrasting re-
sults have been reported by different groups in regard
to the invasiveness of CD44'CD24" compared with
CD44'CD24 /low cells. Some researchers have found
that CD24 is not a consistent breast cancer stem cell
marker. In particular, in a human breast carcinoma
model originated from bone marrow micrometastases
of a breast cancer patient, they have recently shown
that the stem cell growth of CD24" and CD24 sorted
breast cancer cell subpopulations and their single-cell
clones resulted in similar take and growth rates. Single
cell-sorted CD24- and CD24 high MA-11 gave rise
in vitro to cell populations with heterogeneous CD24
expression. Also, all tumor xenografts derived from
CD24" and CD24- cells expressed CD24 on their cell
surface in vivo [4].
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In fact most of the results demonstrate a clear variation
in the prevalence of CD44'/CD24tumor cells between
breast tumors of different subtypes. The occurrence of this
phenotype is high in basal-like tumors — and especially in
BRCAI hereditary tumors — is lower in tumors of luminal
type and is particularly low in the HER2* tumors, irrespec-
tive of ER status. These results emphasize the biological
heterogeneity of breast cancer and an enrichment of puta-
tive tumor-initiating cells in the aggressive basal-like tumor
subtype. Far from all basal-like tumors contain CD44"/
CD24-cells, however, and their scarcity in HER2* tumors
suggests that tumorigenicity may not be confined to cells
of this phenotype and that other markers remain to be
identified. Moreover, the obvious heterogeneity of cells
with various CD44/CD24 expressions within individual
tumors may be indicative of a cancer stem cell subpopula-
tion giving rise to more differentiated and committed cell
populations. This does by no means exclude the coexistence
of cancer cell clones of independent origin, evolution and
tumorigenic ability.

The concept of cancer stem cells responsible for tumor
origin, maintenance, and resistance to treatment has gained
prominence in the field of breast cancer research. The thera-
peutic targeting of these cells has the potential to eliminate
residual disease and may become an important component
of a multimodality treatment. Recent improvements in im-
munotherapy targeting of tumor-associated antigens have
advanced the prospect of targeting breast cancer stem cells,
an approach that might lead to more meaningful clinical
remissions. It’s important to get a correct understanding
of the role of breast cancer stem cells in disease, and the
potential to target these cells.

There are not so many studies, revealing the diversity of
cancer stem cells in different types, different sizes and dif-
ferent grade of breast cancers. Often these studies do not
contain information about CSC distribution in breast cancer
with lymph node involvement and metastasizing cases.
Correlation of CSC profile with existence of circulating
tumor cells, chemoresistance and frequency of relapses is
not clearly studied yet.

So the concept of cancer stem cells in breast cancer is still
a topic for discussions. Controversy in data causes confu-
sions and inability to conduct these researches into clinical
settings. So more studies are necessary first of all to identify
if these markers are truly characteristic for CSC and what
is the real phenotype of these cells in breast tumors of dif-
ferent type, size, and stage. This can bring light to better
understanding of the pathological process in breast cancer
and ways to target it precisely.
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SUMMARY

DISTRIBUTION OF CANCER STEM CELLS IN
DUCTAL INVASIVE CARCINOMA OF BREAST
(REVIEW)

IGudadze M., 'Kankava K.,’Mariamidze A., 'Burkadze G.

!Thilisi State Medical University;’National Cancer Center
of Georgia, Tbilisi, Georgia

Despite advances in detection and treatment of breast can-
cer, mortality from this disease remains high. According to
contemporary point of view the reason for this lies in fact,
that in addition to intertumor heterogeneity, there is also a
high degree of intratumor diversity in cancer cell popula-
tion. For most cancers it is less clear which cells within the
tumor clone possess tumor-initiating cell function.

During studying oncogenesis and malignistation processes
a pool of cancer cells with stem characteristics - cancer
stem cells (CSC) was identified. Indeed, the specifications
of them let us conclude, that exactly these cells comprise
the leading substrate for cancer initiation and self-renewal.
Breast carcinomas have been reported to contain a sub-
population of CD44/CD24 /low cancer cells, which are
capable of generating tumors even when implanted in
very low numbers. Exactly these cells are considered to
be CSCs in different subtypes of breast cancer and cancers
with CD44*/CD24 /low phenotype are confirmed to have a
poor prognosis (but some controversies remain concerning
this issue). The aim of the review was to assess the current
literature published on the breast cancer stem cells.

There are not so many studies, revealing the diversity of
cancer stem cells in different types, different sizes and dif-
ferent grade of breast cancers. CSC distribution in breast
cancer with lymph node involvement, metastasizing and
chemoresistant cases, existence of circulating tumor cells
in not studied precisely.

So the concept of cancer stem cells in breast cancer is still
a topic for discussions. This can bring light to a better



GEORGIAN MEDICAL NEWS
No 9 (222) 2013

understanding of the pathological process in breast cancer
and ways to target it.

Keywords: breast cancer, cancer stem cells.
PE3IOME

OCOBEHHOCTHU PACHNPEJIEJEHUSA
CTBOJIOBBIX KJIETOK HHBA3MBHOI'O TPOTO-
KOBOI'O PAKA MOJIOYHOI JKEJE3bBI (OB30P)

Tynanze M.3., 'KankaBa K.M., Mapuamuaze A.I.,
'Bypkanze I.M.

ITounucckuii 2ocydapcmeennvlii MEOUYUHCKULL YHUBEDCU-
mem, *Hayuonanvroiii yenmp onkoroeuu um. A. ['eamuua-
6a, Tounucu, I py3us

HecmoTpst Ha ycOBEPILIEHCTBOBAHUE METOOB BbISIBICHUS
U JICYCHUS PaKa MOJIOYHOH XKeJle3bl, CMEPTHOCTb OT 3TOH
TIaTOJIOT UM I10 CEH IEHb OCTAETCsI BBICOKOM. [0 cOBpeMeHHbBIM
NpEeACTaBICHUAM, KPOME pa3sHOOOpa3usi THIIOB OIMYXOJIH,
BEJIMKA PA3HULIA U MEXIY HNONMYIILIUSAMU KICTOK B OIHOU
omyxouny. B OOJIBIIMHCTBE CiTy4aeB HEU3BECTHO, Kakasi KJIeTKa
B KJIOHE HOCUT (DyHKIIMIO HHHUIHATOpA PaKa.

Ilenbro JaHHOTO UCCIIENOBAHMS SIBUJIOCH U3y4YEHHUE De-
TPOCTIEKTUBHOM M TEKYILEW HAy4dHOU JUTEpaTpypshl MO
BOIIPOCY PaclpeAeICHUsI CTBOIOBBIX KJIETOK MHBA3UBHOIO
IIPOTOKOBOTO PAaKa MOJIOYHOM JKEJIE3BbL.

B miporiecce U3yUeHus OHKOTCHE3a M MAJTMTHU3AIIMH BBISIBIICHA
TPyTIa KJIETOK CO CBOMCTBAMH CTBOJIOBBIX KJICTOK - CTBOJIOBBIX
KIICTOK paka. VX XapaKTepUCTHKH MO3BOJISIFOT C/IENATh BBIBO
O TOM, YTO UMCHHO JAaHHBIC KJIICTKH ABJIAIOTCSA BEAYIIMMU B
nporiecce pasBUTHS K CAaMOOOHOBIIECHHS ormyxomi. Mccnenosa-
HUSIMH TIOJITBEPIKICHO, YTO PAK MOJIOYHOM KEIIE3BI CONEPIKUT
nomyssinmio kiietok CD44'/CD24 /au3kasi, KOTopbIC B CITydac
BHCAPCHUA B OpraHU3M JaXE B HC6OJ'H)L[II/IX KOJIMYECTBAX
CMOCOOCTBYIOT PA3BUTHIO paka. IMEHHO TH KIICTKH SIBJIsI-
IOTCA CTBOJIOBBIMU KJICTKAMU PA3JIMYHBIX MMOATUIIOB paKa
MOJIOUHOI xene3bl. Pak ¢ axenipeccueiit CD44'/CD24 /nuzkast
XapaKTEepU3yCTCAa XyAUIUM IPOTHO30M, XOTs MO JaHHOMY
BOIIPOCY UMEIOTCS IPOTUBOPEUYMBLIE TaHHBIE.

AmHanu3 HayqHOM TUTEpaTyphl BBISABII, YTO HCCIICIOBAHHUS,
N3yvdaronue N3MCHCHU A CTBOJIOBLIX KJICTOK paKa B OITyXO-
JISIX Pa3HOTO THIIA, pa3Mepa, CTeNeHH U AuddepeHaum
MasounciieHHel. HeocTatouHo m3ydeHo u pacrpenene-
HHE CTBOJIOBBIX KJICTOK paKa B ClIydasixX METACTa30B IIPU
XAMHOPE3UCTEHTHOCTH U IIPHU BBIABICHUN LUPKYIUPYIO-
IIUX PaKoBbIX KieTok. CrenoBaTenabHO, BOIIPOC O CTBO-
JIOBBIX KJICTKAX pakKa NOMJICKUT ACTAJIBHOMY HU3YUYCHUIO
U o0cyxaenuro. McciienoBanus MOTyT criocoOCTBOBATh
TMMOHMMAaHWIO MEXaHU3MOB Pa3BUTHS MATOJIOTUYCCKOI'O ITPO-
1ecca MpHu pake MOJIOYHOI jkene3bl U pa3paboTKe HOBBIX
CTpaTeruil Juis IpeBEHTUBHOU TEPAIIUU.
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DISTRIBUTION OF CD44/CD24 POSITIVE CELLS IN DUCTAL INVASIVE CARCINOMA
OF BREAST OF DIFFERENT GRADE AND MOLECULAR SUBTYPE

'Gudadze M., 'Kankava K.,?Mariamidze A.,*Mosidze T., 'Burkadze G.

IThilisi State Medical University, *National Cancer Center of Georgia; PSP Hospitals, Thilisi, Georgia

Cancer stem cells which can be responsible for tumor
development, formation and treatment resistance are the
subject of an extensive and comprehensive study of breast
cancer research [14,18,20,21]. For many years the prevail-
ing opinion was, that most of tumor cells have potential
of intensive proliferation and metastasis, which must be
eliminated by effective treatment, although last studies show
that only limited subpopulations with similar features as stem
cells have ability of proliferation and progression, for which
was established the term “tumor stem cells”. Tumor stem cells
have potential of self renovation, differentiation in different
directions and active proliferation. Suppression of tumor
stem cells is important in oncogenesis [5,12,16,17]. Study of
tumor stem cells was subject of many researches. Studies were
performed for determine universal markers or marker combi-
nation for aim of isolation tumor stem cells. During literature
review, were found that the most studied breast cancer stem
cells express transmembrane proteins CD24 and CD44.

Some studies show that CD24 and CD44 phenotype cells
are markers for tumor stem cell, increased amount of above
mentioned cells is prediction of breast cancer bad progno-
sis. For one’s part are studies which show that positivity
of isolated CD24 and CD44 markers determines tumor
aggressivity and bad prognosis [1,4,19].

The CD44 antigen is glycoprotein of cell-surface which
in normal and tumor tissue Provides cell — cell interac-
tions, cell adhesion and migration. This glycoprotein
connects hyaluronic acid, collagen fibronectin, laminin
and chondroitin hydro sulfate with important components
of extracellular matrix. CD44 variants Reveals a tissue
specific expression. Part of them is associated with tumor
aggressivity. Expression of this markers is in correlation
with different types of tumors, among them is breast cancer
[2,13,15,22]. CD 24 is mucin type protein, which is linked
with cell membrane by glycosylphosphatidylinositol, this
molecule is Involved in regulation of cell proliferation and
cell-cell regulation. CD 24 is P selectin ligand and adhesion
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receptor in activated endothelial cells and thrombocytes,
This indicates that it can play important role in process of
metastasis [3,9,10].

The purpose of our research was to study distribution of
CD44/CD24 positive cells in ductal invasive carcinoma of
breast of different grade and molecular subtype.

Material and methods. For research was used 1324 post-
operative breast cancer samples, from which were selected
393 patients with invasive ductal carcinoma samples,
examined 2008-2012 in laboratory of Pathgeo Union of
Pathologists and N. Kipshidze Central University Hospi-
tal. The age range was between 23-73 year. The degree of
malignancy in HE (hematoxylin/eosin) samples were esti-
mated according to system of Scarf-Bloom-Richardson. For
all cases were performed immunohistochemical study using
ER, PR, Her2, Ki67, CK5- molecular markers. Immuno-
histochemical study was performed by using mononuclear
antibodies from Leica Microsystems. For mononuclear
antibody visualisation was also used visualisation system
from Leica Microsystems Novolinc Polymer Detection
System. For purpose of Reveal tumor stem cells was used
mononuclear antibodies CD44 and CD24 (BIOCARE
MEDICAL, CD44 — Clone 156-3C11; CD24 - Clone
SN3b). Figure N1,2. CD44 expression was estimated in
the following way: negative, which include negative-0 and
low expression (1-10%), intermediate expression 11-50%,
high expression >51% [6,7,11]. Classification of breast
cancer is based on determination of expression their genes
in luminal A and B, basal type, HER2+, Normal breast-like
subtypes. These subtypes are associated with tumor features
and results of disease. Luminal type is linked with estro-
gen receptor positivity, While the basal and normal types
almost always are estrogen receptor negative, as well as
HER2+ tumors. Multiple studies show that basal type has
exceptionally bad prognosis [1,12,17], though it’s unclear
how much worse clinically significant has basal like tumor
compared to different ER negative tumors [8].
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Fig. 2. CD 24 Antibody Immunohistochemistry stain (X200)

Association of CD44/CD24 expression in different sub- Results and their discussion. Results of detection CD44
types of cells, between clinic-pathological parameter and expression are shown on table 1.

different biological characteristics were performed by

Pirson correlation and using X2 tests. Obtained quantitative For comparative analysis of characteristics CD44 expres-
statistical analyses were performed by using SPSS V.19.0 sion we shifted absolute numbers to a percentage. Results
program. Statistically significant were Considered 95 % are shown on diagram 1.

of confidence interval.

Table 1. Characteristics of tumor stem cell markers in Different grade and molecular subtype

To.tz.ll negative low intermediate high P Value
positive
Histological grade 175 218 22 53 100 <0.001
Grade | 26 66 2 12 12
Grade 11 86 130 10 24 52
Grade I1I 63 22 10 17 36
Molecular subtypes 175 218 22 53 100 <0.001
Luminal A 59 189 19 40
Luminal B 46 6 8 6 32
Her2 13 10 1 4 8
Bazal Like 57 13 13 24 20
% o

60

501

40+

30+

20+

10% 9%
10

0 B
total negative low intermediate  high
positivity

|l all O grade | O grade Il @ grade lll |

Diagram 1. CD44 expression percentage in different grade in Invasive Ductal Carcinoma
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Diagram 2. Features of CD44 expression according to molecular subtype

Study of CD44 expression has shown that positive cases are
1,2 times less than negative cases. At I grade positive cases
were 1.2 times less than the negative. For G2 tumors 1,2 times
less and for G3 tumors 3,6 times more than negative cases.

As the data show to the direction G1-G3 CD44 positive
cases increased by an average of 2 times.

Estimation intensity of CD44 positive expression show that
CD44 with low expression is equal in G2-G3 tumors and 5
times less in G1 tumors. CD 44 with moderate expression is
slightly different in G2-G3 tumors and approximately 2 times
less in G1 tumors. High expression of antigen was observed
in Il degree of malignancy, its 1,4 times less in G3 tumors and
4,3 times less in I degree of malignancy. In G1 tumors CD44
with high degree of malignancy amounts 46 %, in G2 60 %
and in G3 57%. Which indicate that cases with CD44 high
expression are steadily higher and slightly different despite
degree. CD 44 expression dynamics of a mild grade is almost
the same as high expression. Different dynamics shows a low
expression of the CD44 which are Almost 5.6% of the positive
cases. Features of CD44 expression according to molecular
subtype is shown on diagram 2.

Data show, that CD44 positive cases are evenly distributed
between Luminal A, Luminal B, HER2+ triple negative/

basal like subtypes and is 4,8 times less for HER2 cases.
Maximal amount of CD44 negative cases observed dur-
ing a Luminal A case. For Luminal A CD44 positive cases
are 2,6% less compare with negative cases, whereas for
Lumina B Her2 positive and basal like subtypes 8,6, 14 and
5,5 times less. Special recognition deserves HER2+ subtype,
in which CD44 positive cases by average are 4,8 times less
than other subtypes. Nevertheless in Luminal A positive cases
are less than negative, The vast majority of them is presented
by high antigen expression. The same trend is maintained for
Luminal B, for Her2+ subtypes CD44 high expression cases
amounts 69% and 61% and for basal like subtypes CD 44
high and moderate expression is presented as equal amounts,
accordingly 42% and 35%. As data show in Luminal A
Subtype negative cases are very high, which can be reason
of reliable process and high sensitivity for chemotherapy.
For one’s part such aggressive subtypes of breast cancer as
Luminal B and basal like type are characterized by CD 44
positivity and antigen high expression, which can be basis of
tumor aggressive behavior and Chemoresistance. As regards
the HER2+ tumors which are in list of aggressive tumors.
CD44 low expression in this tumor Indicates that they have
different base of carcinogenesis. Well-known that bases of
her2+ tumor carcinogenesis, is HER2 gene amplification or
stem cell mutation. CD24 positive cases are shown on table
2, and percentage of it are shown on diagram 3.

Table 2. Features of CD 24 according the aggressivity and molecular subtyp

pI:itt?\lre Neg/low intermediate High P Value
Histological grade 102 291 47 55 0.01
Grade [ 30 62 14 16
Grade 11 43 173 17 26
Grade 111 29 56 16 13
Molecular subtypes 102 291 47 55 <0.001
Luminal A 57 191 17 40
Luminal B 11 41 5
Her2 20 3 13
Bazal Like 14 56 12 2
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Diagram 3. Shows percentage of CD24 expression in different grade of Ductal Invasive Carcinoma

For most authors examination of (-) CD24 negative and low
expression cases are unified in same group (-). Amount of
CD24 positive cases are similar for G1 and G3 tumors and
is by average 1,4 times more than negative cases, while for
G2 tumors its 1,4 times less than negative cases. As well
as cases with CD24 inermediate and high expression are
similar in G2 and G3 tumors. As amount of CD24 posi-
tive cases according the malignancy degree, also features
of antigen expression do not show any type of correlation
between malignancy type and CD24 positive cases or CD
24 expression features. CD24 expression features accord-

ing the tumor molecular subtype are shown on diagram
%o

N4, which clearly shows that in all tumor subtypes CD24
negative cases are 2,8 times more than positive. Positive
cases are most often in Luminal A type, which are 5,1;
2,8 and 4 times more than Luminal B and HER2 + cases.
Especially interesting are HER2+ cases which in 87% are
CD 24 positive.

Besides CD24 and CD44 expression study, we performed
Quantitative Assessment of CD24 and CD44 co-expression.
For research we Separated 4 Group: CD24+/ CD44+;
CD24+/ CD44-; CD24-/ CD44+; CD24-/ CD44-.CD24/
CD44 co-expression results are shown on table 3.

80+

73%

70+

7
60 5%

50

40

30
20+
10+

0..

positive neg/low

intermediate

high

O Luminal A ® Luminal B OHer 2 @ Bazal Like

Diagram 4. CD24 expression features according tumor molecular subtype

Table 3. CD24/CD44 co-expression result according to tumor grade and molecular subtype

total CD44 +/ CD44 +/ CD44 -/ CD44 -/ P Value
CD24+ CD24- CD24+ CD24-
Histological grade 393 60 115 42 176 <0.001
Grade | 92 13 13 17 49
Grade 11 216 21 65 22 108
Grade 111 85 26 37 3 19
Molecular subtypes 393 60 115 42 176 <0.001
Luminal A 248 30 29 27 162
Luminal B 52 8 38 3 3
Her2 23 10 3 10
Bazal Like 70 12 45 2 11
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Diagram 5. CD24/CD44 co-expression features according
to tumor grade

Percentage of CD24/CD44 co-expression features accord-
ing to tumor grade are shown on diagram 5.

As shown on diagram: 45% (the most amount) are CD44-/
CD24- cases , CD44+/ CD24- cases are 1,5 times less than
CD44-/ CD24- cases. CD44+/ CD24+ cases are 3 times less
and CD44-/ CD24+ cases 4 times less. According the data
of some group of authors, for phenotype of stem cells are
considered CD44+/ CD24- group. According to percentage
distribution of grade above mentioned groups. Increased 5
times in G1-G2 tumors , though in G3 group its 1,8 times
less than G2, but almost 5 times more than G3 tumor
group. Results of CD24/CD44 co-expression according
the molecular subtype are shown on diagram 6.

Diagram 6 clearly shows that CD44+/ CD24- phenotype in
Luminal A subtype is 25%, in Luminal B molecular subtype
tumors with same phenotype are 33 %, in HER 2 positive
group - 3%, and in basal like group 39 %. as result, as higher
is the malignancy degree, chemoresistance and bad progno-
sis of molecular subtype, as more is CD44+/ CD24- tumor
phenotype present, which means presence of stem cells, that
can be reason of above mentioned chemoresistance and bad
prognosis. Exceptions are HER2 positive tumors, because
they have different base of carcinogenesis.
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SUMMARY

DISTRIBUTION OF CD44/CD24 POSITIVE CELLS IN
DUCTAL INVASIVE CARCINOMA OF BREAST OF
DIFFERENT GRADE AND MOLECULAR SUBTYPE

!Gudadze M., 'Kankava K.,?Mariamidze A.,
3Mosidze T., 'Burkadze G.

ITbhilisi State Medical University, *National Cancer Center
of Georgia; *PSP Hospitals, Thilisi, Georgia

The purpose of our study was to learn the distribution
characteristics of cancer stem cell markers (CD24,
CD44) in invasive carcinomas with different grade and
molecular subtype. For research was used 1324 postop-
erative breast cancer samples, from which were selected
393 patient with invasive ductal carcinoma samples
examined 2008-2012 in Laboratory of “Pathgeo Union
of Pathologist” is and N.Kipshidze Central University
Hospital. The age range is between 23-73 year. For all
cases were performed immunohistochemical study using
ER, PR, Her2, Ki67, CK5- molecular markers (Leica Mi-
crosystems). For identify cancer stem cells mononuclear
antibodies CD24 (BIOCARE MEDICAL, CD44 - Clone
156-3C11; CD24 - Clone SN3b) were used. Association
of CD44/CD24 expression in different subtypes of cells,
between clinicopathological parameters and different
biological characteristics were performed by Pearson
correlation and usind X? tests. Obtained quantitative
statistical analyses were performed by using SPSS V.19.0
program. Statistically significant were considered 95%
of confidence interval.

The data shows, that towards G1-G3, amount of CD44
positive cases increased twice. CD44 positive cases

© GMN

are evenly distributed between Luminal A, Luminal B,
HER2+, triple negative basal like cell subtypes and in
significantly less (4,8 times) in Her2+ cases. Maximum
amount of CD44 negative cases is shown in Luminal
A subtype, which could be possible cause of better
prognosis and high sensitivity for chemotherapy. For
one’s part such aggressive subtypes of breast cancer as
Luminal B and basal like cell type, are characterized by
CD44 positive and antigen high expression, which can be
reason of aggressive nature of this types and also reason
of chemotherapy resistance. As well as amount of CD24
positive cases according to malignancy degree, also antigen
expression features does not show any type of correlation
between malignancy degree and CD24 positivity or with
CD24 expression features, or presence of stem cells. That
can be the reason of tumor aggressivity and chemoresis-
tance. exceptions are Her2 positive tumors because they
have different base of carcinogenesis.

Keywords: breast cancer, cancer stem cells.
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OCOBEHHOCTH 3KCIIPECCHUH MAPKEPOB
CD24/CD44 B ITPOTOKOBBIX MHBA3UBHBIX
KAPIIMHOMAX MOJIOYHOM KEJIE3bI C PA3-
JUYHOM CTENEHBIO U ®EHOTHUIIOM 3JIOKA-
YECTBEHHOCTH

Tynanze M.3., 'KankaBa K.M., 2Mapuamunze A.T.,
*Mocuaze T.I., 'bBypkanze I.M.

"Tounuccruti 20cyoapcmeenmviili MEOUYUHCKULL YHUBCPCU-
mem, *Hayuonanohvitl onkonocuueckuti yeump I pyzuu,
3SPSP cocnumanw, Tounucu, I pysus

CTBOJIOBBIE PAKOBBIE KJIETKH, KOTOPBIE, TIO BCEH BEPOST-
HOCTH, OTBCTCTBCHHBI 34 pa3BI/ITI/Ie OHyXOJ’II/I, peSI/ICTeHT-
HOCTH K (DOPMUPOBAHHIO U JICUCHUIO, SIBIISFOTCS [IPEAMETOM
IIUPOKOTO U PA3HOCTOPOHHETO MCCIENOBAHUS MPHU PaKe
MOJIOYHOM KeJIe3bl.

Ienp vccaemoBaHus - BBISIBIIEHUE U OLIEHKA 0COOEHHOCTEH
pacnpenenenus MmapkepoB (CD24, CD44) cTBOIOBBIX OITy-
XOJICBBIX KJIETOK B PA3JIMYHBIX MOJICKYJISIPHBIX IMOATHUIIAX
MHBA3UBHBIX NPOTOKOBBIX KAPLIMHOM Pa3HOU CTEIEHHU
3JI0KaU€CTBEHHOCTH.

Hccnenosan marepuan 1324 nocroneparoHHBIX MOJIOU-
HBIX XKele3. MccienoBanue npoBeneHo B 1abopaTopuu
IlenTpanbHON YHUBEPCUTETCKOM KIMHUKU UMEHHU aKal.
H. Kunmunze u 8 O0benunenuu «Pathgeo» 3a 2008-
2012 rr. OtobOpano 393 ciyyas mpOTOKOBOI HHBa3UBHOI
KapIIMHOMBI, BO3pACTHOH quana3oH - 23-73 1et. Bo Bcex
ClIy4asiX OCYLIECTBIEHO HMMMYHOTHCTOXUMHUYECKOE UC-
cienosanue ¢ ucnoiab3zoBanneM ER, PR, Her2, Ki67,
CKS5-monexynsipabix mapkepoB (Leica Microsystems). C
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LEJIBIO BBISIBJICHHSI CTBOJIOBBIBIX KJIETOK MCIIOIb30BaHBI
MoHOKkIoHHBIe aHTUTena CD44 u CD24 (BIOCARE
MEDICAL, CD44 - Clone 156-3C11; CD24 - Clone
SN3b). Koppesmsus axcnpeccun mapkepos CD44/CD24
B Pa3JIMYHBIX MOJICKYJSIPHBIX MOJTHIIAX C KIMHHKOMA-
TOJIOTHYECKUMHU MapaMeTpaMu U MEXIy Pa3IndHbIMU
OMOJIOrMYECKUMHU XapaKTepPUCTUKAMH MPOBOAMIACH C
ucronp3oBanueM kodpdunuenra [Tupcona u recra X2
CrarucTHYeCKUil aHaJlu3 MPOBEJAEH C IPUMEHECHHEM
nporpammel SPSS V.19.0. mpu 95% unTepBane gocto-
BEPHOCTH.

AHanu3 pe3yabTaToOB HCCIIETOBaHUS BBIABUI, YTO B Ha-
npasneHuu G1-G3 KoauYecTBO MO3ZUTUBHBIX ClIyyaeB
CD44 ypenuuuBaeTcs, B cpeaneM, B 2 pasza. CD44
MO3UTUBHBIEC CIydal PaBHOMEPHO paclpeeieHbI
Mexay Luminal A, Luminal B, Tpuna HeraruBHbIMH
MOATHIIAMHU paKa MOJIOUHOM *Kele3bl, 0JTHAaKO, Topa3o
B MEHbIIIEeM konndecTse (B 4,8 pa3) B cinyuasx HER2+.
MaxkcumanbHoe konuuecTBo CD44 HeraTuBHBIX CIy-
yaeB oTMeuaeTcs npu noarune Luminal A, uTto, BO3-
MOJXKHO SIBJISIETCS] IPUYUHOM OJIArONPUSITHOTO TEUCHHUSI
1 BBICOKOM YyBCTBUTEIBHOCTH K XUMHUOTEPANHNH TaH-
Horo Tumna onyxonu. C 1pyroi CTOpOHBI, TAaKUE arpec-
CUBHBIE IIOJITHIIBI PaKa MOJIOUHOH jkese3bl kak Luminal
B n 0a3anbHbIe MOATUIIBI OTTYXOJIH, XapaKTEPU3YIOTCS
no3uTUBHOCTHI0O CD44 1 BRICOKOH dKCTIpeccueil aHTH-
reHa, 4To, 1o BCeil BEPOATHOCTH, ABISIECTCS OJHOU U3
MPUYUH arpeCCUBHOTO UX MOBEICHUSA U XUMHOPE3U-
CTeHTHOCTH. Mexy nmokazarensiMu koiaudectsa CD24
MTO3UTUBHBIX CIyYaeB MO CTENECHH 3710Ka4€CTBEHHOCTH
U 0COOCHHOCTH 3KCIPECCHUM aHTUTEeHA KaKoH-1ubo
KOppeJIIIiy He BhIsiBIeHO. Uem Ooisiee arpecCHBHBIM
TEYEHUEM M XMUMHUOPE3UCTEHTHOCTBIO XapaKTepHU3y-
eTCsl MOJEKYJISIPHBIM MOATHI OMYXOJH, TEM BBIIIE
HalMyue B HeM omnyxouseil ¢penoruna CD44°/CD24,
T.€. CTBOJIOBBIX KJETOK. VCKIIOUeHHE COCTaBISAIOT
HER2+ onyxonu, Tak Kak OMYyXOJIM AaHHOW TPYyMIIBI
HMEIOT ApYyTHe NPUYHUHBI KaHIIEpOTreHe3a.
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THE NOVEL HYPOTHESIS OF CARCINOGENESIS AND ANTI-CANCER TREATMENT
PERSPECTIVES - HYDROXYETHYLTHIAMINE DIPHOSPHATE

Gevorkyan L., Gambashidze K.

Oncology National Center, Thilisi State Medical University, Georgia

According to the World Health Organization the cancer is
a leading cause of death worldwide. It accounted for 7.4
million deaths (around 13% of all deaths) in 2004 (statis-
tics published in 2009). Deaths from cancer worldwide
are projected to continue rising, with an estimated 12
million deaths in 2030. Carcinogenesis or tumorogenesis
is literally the creation of cancer. It is a process by which
normal cells are transformed into cancer cells. Cancer is
fundamentally a disease of regulation of tissue growth.
In order for a normal cell to transform into a cancer cell,
genes that regulate cell growth and differentiation must
be altered [6]. Genetic changes can occur at many levels,
from gain or loss of entire chromosomes to a mutation
affecting a single DNA nucleotide. At present, a number
of theories of carcinogenesis and cancer treatment have
been suggested. E.g. Boveri’s somatic mutation theory of
cancer. He believed that cancer was caused by abnormal
chromosomes. It was now known that many things lead
to the development of cancer, but genetic instability is at
the root of cancer [4]; Chance mutation theory of Labb;
theory of early chromosomal instability of Lengauer and
Vogelstein [10]; theory of aneuploidy of Duesberg [8];
Cohnheim’s embryonal theory [5]; the chronic irritation
theory of Virchow; theory of chemical carcinogenesis of
Yamagiwa and Ichikawa; Virus theory of Borrel and Rous;
Mitochondrial theory of O. Warburg; theory of Connective-
Tissue cells of Vasiliev [2], etc. Summarizing, at least five
coherent models of carcinogenesis have been proposed in
the history of cancer research in the last century. Model 1 is
mainly centered on mutations induced by chemical environ-
ment, radiation and viruses. Model 2 - genome instability
focuses on familiality. Model 3 is based on non-genotoxic
mechanisms, and clonal expansion and epigenetics are its
main features. Model 4 which can encompass the previous
three, based on the concept of a “Darwinian” cell selec-
tion. Finally, a Model 5 is based on the concept of “tissue
organization” [9,12,16].
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According to the majority of theories, nuclear structures
have been considered as the basic targets for majority of
carcinogens. For instance, effects of carcinogens such
as cyclic hydrocarbon benzpyrene, nitrozoamines, cer-
tain alkylating and acylating agents has been explained
by their influence on cell DNA eventually leading to
disorders of gene structure and induction of malignant
growth. Mechanism of cancer growth developed after
exposure to ionizing radiation has been explained by
radiolysis of water and produced H* and OH- toxic free
radicals effecting on cell DNA, etc. We are not going to
discuss in details all theories of carcinogenesis existing
at present. We offer our hypothesis of carcinogenesis
developed after exposure to chemical carcinogens, in
particular, cyclic hydrocarbons - benzene, and physical
— ionizing radiation.

Chemical carcinogenesis - Let’s discuss chemical car-
cinogenesis on a benzene example. Benzene is an organic
chemical compound with the molecular formula C H,. Its
molecule is composed of 6 carbon atoms joined in a ring
with 1 hydrogen atom attached to each carbon atom. Each
carbon atom is bound with hydrogen and other carbon
atoms owing to 3 o-bonds (Fig. 1).

i
H ~ C¢C\ C/ H " "
| I #: -
iSO
|l| 6 p-orbitals delocalized

Fig. 1. Benzene structure and its electron cloud

Because benzene molecules contain only carbon and
hydrogen atoms, it is classed as a hydrocarbon (cyclic hy-
drocarbon), aromatic hydrocarbon [3,11]. In carbon atoms
sp*hybridization of electron cloud occurs. Remaining 4™

57



electron cloud of each carbon atom does not undergo hy-
bridization and electrons remain unpaired. All of these 4™
unpaired electrons of each 6 carbon atom form junctions
— m-bonds that do not fix in Benzene molecule. This bond
is six-centered (not two-centered). Such type of junction is
called as delocalized. Analogous delocalized n-bonds have
been detected in other cyclic hydrocarbons also, e.g. benz-
pyrene - carcinogenic hydrocarbon, etc. [3,11]. Supposedly,
at the expense of these multi-centered n-bonds composed
of unpaired electrons of carbon atoms the attachment of
H* (protons) is possible via formation of n-complex, as
it happens with cations in reaction of electrophylic sub-
stitution (S)). Le., m-electrons of benzene attract electro-
phylic particle forming n-complex. This process proceeds
slowly. Thereafter, the second stage involves formation
of o-complex, where electrophyl takes 2 electrons from
benzene ring and forms c-bond with carbon atom. This
second stage is related with proton removal and its return
in solution to anion that has been remained after removal
of initial electrophylic particle from the latter.

Benzene molecule can penetrate in any organelle of cell,
but according to our hypothesis, malignant transforma-
tion of cells will start if benzene molecule penetrate into
mitochondrion (not in nucleus). It is known that during
biological oxidation (oxidative phosphorylation) on inner
membrane of mitochondrion, i.e. at electron transport from
substrates to O,, the first of dehydrogenases that enters in
this process is nicotinamide adenine dinucleotide (NAD").
Moreover, it accepts H molecule from substrate in such a
way that one H atom completely joins with NAD", and
from the second H atom, only electron joins. The free H*
ion remains in solution (medium). Inner membrane of
mitochondrion usually is not permeable for certain mol-
ecules, but taking into consideration the fact that benzene
belongs to hydrocarbons, most of them having lipophylic
features respectively, they can penetrate and enter into inner
membrane. So, at benzene penetration in mitochondrion,
remaining free H" ion can be easily attracted by benzene
electron cloud leading to formation of bond similar to
those of developed at reaction of electrophylic substitu-
tion, however without formation of 6-complex and proton
detachment from aromatic ring, as far as in oxidative
phosphorylation anion doesn't follow proton with which
H*ion of benzene molecule could combine. At such condi-
tion, carcinogenesis or malignant transformation of normal
cells after exposure to the above-mentioned hydrocarbons
could be explained as follows. Benzene invading the cell,
if enters in mitochondrion, it will attract H" protons from
solution with delocalized electron cloud. These H protons
from dehydrogenases, precisely from their coenzymes
e.g. NADH,, FADH, and ubichynon — coenzyme QH,, via
passing through solution should bind with O, producing
H,O during biological oxidation [1]. But now, in our opin-
ion, at such abnormal condition, when certain amount of
protons has been bound with electron cloud of carcinogen
as nucleaphylic substrate, in mitochondrion the remaining
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H+ ions will not be enough for production of H,O, and as
a result, instead of reaction: 2H+O*—H,O the following
occurs: H+0*—OH-, eventually leading to accumulation
of OH- radicals in mitochondrion. Supposedly, for neutral-
ization of OH- radicals the cell buffer system activates. E.g.
OH- radicals combine with H,CO..

OH- + H,CO, =H,0 + HCO, -

Thereafter, CI- replaces HCO, like that, as it occurs in
erythrocytes at gas exchange process, and as a result, CI-
ions accumulate in cells.

Before we continue explanation, it would be reasonable to
discuss how the junction between sulfur of methionine and
Fe’* atom in cytochrome develops in norm.

Ferrum and sulfur atoms are bound covalently. Methi-
onine’s sulfur atom with 2 unpaired electrons on the 3-d
orbital binds with 2 carbon atoms. The sulfuric atom S on
outer shell has 2 more pairs of electrons. The 1 pair remains
with sulfuric atom (lower pair on sulfuric atom) (Fig. 2),
and from the second pair of electrons, one electron goes to
certain anion (supposedly to chlorine producing ion CI°).
The sulfuric atom S converts into ion S* with one more
unpaired electron.

H H ‘

| |

HOOC— CH —CH,— C- 5—- C-H cr
I I |
MH, H H

Fig. 2. Formation of S*-methionine

As for ferrum - the electrons of Fe*" on the orbitals allocate
in the following order (Fig. 3).

M of imidazole ring of histidine
. A

Y

o

e
| 4 | T | T |'I' |1‘ | 3-d orbital of Fe atom

|

N

EEEERES

EEEEYEEIEY
Hiztidines

Fig. 3. Allocation of electrons on 3-d orbitals of ferrum
atom in heme and binding of heme Ferrum with Nitrogen
of imidazole ring of histidine

So, the last unpaired electron of sulfur forms the one covalent
bond with the one unpaired electron of Fe** (Fig. 4,5).
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Fig. 4. Formation of bond between ferrum and S*-meth-
ionine

Fig. 5. Heme structure in cytochrome

The second unpaired electron of Fe** atom remains
without pair and participates in electron transport
from NADH, to oxygen atom )20, forming ion O*.
Cl" supposedly binds with H" (existing in solution)
producing HCI. Now, let’s come back to the solution,
where Cl" ions has been accumulated. In our opinion,
increase in CI" ion concentration in mitochondrion
will support penetration of few of them in protein
pocket of cytochrome and re-binding one of them
with S™-methionine (as it was mentioned above, sulfur
gave one of its electrons to chlorine atom producing
Cl) leading to formation of the following complex

(Fig. 6).
Formation of ionic bond between S*-methionine and CI-.

HOOC -CH -CH:-CH:2-S*-CH s
1 Cl -

NH =

Fig. 6. Complex of S*-methionine with Cl

Therefore, covalent bond between S*-methionine and
Fe** will brake and the new — ionic junction between S*-
methionine and CI- will develop. Fe*" atom will remain
with 2 unpaired electrons (Fig. 7).
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Histiding

Fig. 7. Unpaired electrons on 3-d orbitals of ferrum

Should be mentioned that in inner parts of the protein
toward the heme or prosthetic group of cytochrome, only
hydrophobic radicals of amino acids of protein are directed,
while their hydrophilic groups - OH", NH, are directed
outside [1]. So, as far as in closed protein pocket of cyto-
chrome neither H O nor OH" radicals are able to penetrate,
we think that on the last two 3-d orbitals of Fe*', i.e. in two
last cells, one unpaired electrons in each cell will remain.
At such condition, owing to these 2 unpaired electrons in
respiratory chain an intense electron flow will start, and cell
will be adapted for increased consumption of glucose.

Due to exaggerated glucose consumption, the electron
flow through cytochrome system will increase twice,
concentration gradient of H" ions on inner membrane of
mitochondrion will increase, ATP synthesis will increase
also leading to accumulation of the latter in cells, which in
turn will support intense phosphorilation of amino acids and
protein synthesis. As a result, it may lead to exaggerated
cell division, or high mitotic rate, hyperplasia of tissues
will occur and process will persist until OH- radical enters
the protein pocket of the cytochrome.

Naturally raises question. How the OH- radical can pen-
etrate the protein pocket of the cytochrome? We suggest
the following explanation. If carcinogen persists on cell,
little by little concentration of OH-radicals will increase
extremely in mitochondria, because buffer system now
is unable to bind OH-radicals, that’s why normal physi-
ologic pH in mitochondria will shift toward alkalinity.
So, mitochondrial pH will be alkaline. Supposedly, due
to pH alterations in mitochondria, or at presence of in-
creased alkalinity, opening of the “pocket” of the protein
of cytochrome occurs in a similar way that takes place in
hemoglobin at oxygen transport. It is well known that in the
molecules of hemoglobin and myoglobine the side groups
of distal remnants of the histidine and closely adjacent
arginine form the certain kind of “door”. Opening of this
“door” lets oxygen to enter in heme. Opening and closure
of this “door” that occur in norm in lungs and tissues on
periphery, depends on certain factors, such as: pH level of
medium, O, and CO, partial pressure in lungs and tissues,
concentration of 2,3 diphosphoglicerate etc. (Bohr effect).
In lungs, increase in pH level affects the globin “pocket”,
opens it and facilitates oxygen transport to get to the heme.
Only just after oxygenation, the medium becomes acidic.
In tissues, on periphery, the opposite reaction takes place —
the medium is more acidic with high concentration of CO,,
which in turn supports release of oxygen from “pocket”
and entry of H,O molecules in it [1]. Thus, coming back
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to the cytochrome, supposedly, the protein “pocket” of
the cytochrome will open due to high alkalinity of the
medium, and OH- radicals will easily penetrate within
the “pocket”. Just after penetration, the OH- radicals will
form the coordination bond (not covalent) with Fe*" atom.
Thereby, OH- radical will result in forced pairing of the
two last electrons on the 3-d orbitals of Fe*" atom as a
stronger ligand than thio-ligand, and will convert the Fe**
atom into Fe?* atom.

In chemistry and biochemistry, a ligand (from the Latin
ligandum, binding) is a substance (usually ions, or a small
molecules), directly bound with complexing agent via
nonionogenic bonds. At one and the same central ion and
complexes with same configurations, the disconnection
of d-orbital energy level is as more as stronger the field
created by ligands [3,11]. Therefore, ligands according to
their power are disposed in the following order:

1) strong — CO~NO = CN" >

2) average — En (ethilendiamine) > NH, > H = H,O >
OH >F >

3) weak — ClI'= SCN->Br > J.

The stronger is ligand the forced pairing of electrons oc-
curs simultaneously with splitting of energetic levels of
d-orbitals (deviation from the Hund rule). It has been con-
sidered that OH- radical is stronger that thio-ligand. That’s
why OH- radical can form the coordination bond with fer-
rum atom via forced pairing of electrons, while thio-ligand
forms the covalent bond with ferrum atom without forced
pairing of electrons of the latter (Fig. 8).
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Fig. 8. Formation of coordination bond between ferrum
atom and OH" radical

Thus, due to formation of the coordination bond between
OH- radical and Fe*', the electron transport through such
type of cytochrome will be altered leading to disorders
of mitochondrial respiratory chain. The same time, new
substrates — H, donors, particularly glucose molecules,
fatty acids will be delivered again in cells causing NAD"*
and FAD reduction up to NADH, and FADH,. NADH, and
FADH, will accumulate and in case of excessive delivery
of glucose, despite of free access of O, within cells, glu-
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cose will be hydrolyzed only up to pyruvic acid because,
at cessation of tissue respiration and continues delivery of
substrates - H, donors, the cell activates binding of excess
molecules of the hydrogen (H,) expending great amount
of NAD" and FAD. As a result increases concentration of
NADH, and FADH, in cells. Exaggerated consumption
and resultant depletion of all resources of NAD* and FAD,
also accumulation of great amount of NADH, and FADH,
in cells will lead to shifting of the reaction towards forma-
tion of lactic acid:

lactic acid + NAD" < pyruvic acid + NADH,
CH,-CHOH-COOH + NAD"* «» CH,-CO-COOH +
NADH,

We suppose that pyruvic acid will be used for dis-
charging of cells and removal of excess amount of
NADH, and FADH, via oxidation of them up to NAD"
and FAD. However, must be mentioned that accumula-
tion of pyruvic acid and cessation of its involvement
and participation in aerobic glycolysis, supposedly
occurs not only due to the aforesaid reason. It is known
that in normal cells thiamine diphosphate (TDP - thia-
mine diphosphate, or thiamine pyrophosphate), and
lipoic acid amide which is coenzyme of enzyme E -
Lipoat-acetyltransferase, are the major components in
oxidative decarboxylation of pyruvate. i.e. carbon (C)
of pyruvic acid that has been combined with E -TDP,
initially binds with S-amide lipoic acid producing
acetyl-lipoat (Fig. 9).

Only just after this reaction it combines with HS-CoA,
producing acetyl-CoA, i.e. CH,-CO-S-CoA [1]. But as
far as in alkaline medium TDP (thiamine pyrophosphate)
activity decreases, according to our hypothesis, the first
reaction - binding of pyruvate with E -TDP drops out of
oxidative decarboxylation of pyruvic acid, and the Krebs
cycle stops along with cessation of fatty acids’ breakdown,
and cell starts using of anaerobic glycolysis. Thus, for the
mentioned reason aerobic glycolysis ceases and pyruvic
acid accumulates in cells, which is followed by accumu-
lation of lactic acid (due to excess of reduced form of
dehydrogenase — NADH.).

In contrast, lipoic acid activity does not change. At least,
carbon skeleton of dithiol ring of amide lipoic acid is
more resistant toward pH alterations, than TDP, which
in neutral and alkaline media has unlocked thiazole ring.
Optimal pH for lipoic acid is 7-7.5, and for thiamine —
6.5. Therefore, in our opinion, lipoic acid amide could
be used by the cell in reaction of S-adenosyl methionine
formation.

Raises question. How does it occur? We think that at the
moment when the bond between S*-methionine and Fe**
brakes down, ATP can bind with S*-methionine forming
S*-adenosyl methionine, or SAM (Fig. 10).
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Fig. 10. Formation of S-adenosyl methionine. Formation of C-S bond between adenosine and S*-methionine

SAM synthesis generally occurs in hepatocytes at the
presence of enzyme adenosyl-methionine-transferase [1].
If SAM synthesis mainly occurs in hepatocytes, it is in-
teresting, how could be produced S-adenosyl methionine
in all other cells? Supposedly, enzyme lipoate E,-acetyl-
transferase with its Co-enzyme (lypoic acid amide) can
successfully catalyze this reaction instead of adenosyl-
methionine-transferase. It is well known that enzyme
adenosyl-methionine-transferase (synthetase) belongs
to class of enzymes E.C.2 (transferase) and denoted as
E.C.2.5.1.6. The Lipoat-acethyltransferase also belongs
to class of enzymes E.C.2 (transferase) and denoted as
E.C.2.3.1.12. Thus, both of them belong to one and the
same class of transferase, and probably, lead to formation of
bonds between carbon and sulfur atoms (C-S). On the other
hand, enzymes forming bonds between carbon, nitrogen
and sulfur atoms, or C-C, C-N, C-S etc., belong to class
of synthetases or ligases and are denoted as E.C.6. Those
enzymes, i.e. ligases, that form a bond between carbon and
sulfur atoms (C-S), are denoted as E.C.6.2.

Usually, formation of C-S bonds is catalysed by enzymes
that are involved in the synthesis of acyl derivatives of
coenzyme A (CoA, i.e. acyl-CoA, or acetyl-CoA). In
any case, do they (adenosyl-methionine-transferase and
Lipoat-acethyltransferase) belong or not to class of trans-
ferases or synthetases, it is not excluded that in the reac-
tion of S-adenosyl methionine formation from ATP and
S*-methionine, enzyme adenosyl-methionine-transferase
(synthetase) could be replaced with enzyme Lipoat-
acethyltransferase in such cell, where it is not involved
in oxidative decarboxilation of pyruvic acid. The more so
that Lipoat-acethyltransferase does not belong to specific
enzymes [1].

Thus, for formation of S-adenosyl methionine (combina-
tion of ATP with methionine), carbon of adenosyl initially
must bind with sulfur of lipoic acid amide (as ligase or
synthetase) like that it occurs in the reaction of oxidative
decarboxylation of pyruvate. The reaction is catalyzed by
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the enzyme lipoate E,-acetyl-transferase. Only after this,
the adenosyl-lipoate binds with methionine forming ad-
enosylmethionine and lipoic acid amide. Further, produced
S-adenosyl methionine will enter in cytoplasm and will lead
to methylation of nitrogen bases — adenosine and uracyl
with further formation of other nucleotides -thimidin, minor
nitrogen bases. Thereafter, SAM gives methyl group to
substrate producing S-adenosyl homocystein, which in turn
brakes down on adenosine and homocystein (Fig. 11).
O

HS

NH,

S-adenosyl-methionin — S-adenosyl-homocystein — ad-
enosine + homocystein
Fig. 11. Homocystein

In our opinion, Homocysteine, accumulated in cell cyto-
plasm, and further penetrating in nucleus, will start affect-
ing on DNA nucleotides. It will lead to demethylation of
adenosyl or other methylated nucleotides of normal DNA.
Such demethylated nucleotides, now easily drop out of
DNA strands producing mutation, and further - cell atyp-
ism. Thus, DNA structure changes and from such altered
cells after mitosis the atypical cells are produced, and si-
multaneously, at the presence of disorders in mitochondria
(described above), induces malignant growth. As for Fe**
produced during the above discussed processes, owing to
citrates will be washed out from cytochromes and deposited
in ferritin, which concentration, as is well known, dramati-
cally increases in cancer cells. Thus, cell with altered DNA
starts division producing two atypical daughter cells with
mutations in DNA, which in turn will synthesize proteins
with abnormal structures.

According to our hypothesis, level of malignant cell dif-
ferentiation depends on concentration, or duration of ex-
posure of carcinogens on cell. If the effect of carcinogen is
not strong, and buffer system is able to manage situation,
the mitochondrial pH of daughter cells changes slightly,
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oxidized decarboxilation of pyruvate in cells and tissues
alters, but does not stop, Fe*" enters in cytochromes com-
pletely. As far as in newly generated daughter cells protein
synthesis is slightly altered (due to DNA mutation in parent
cell), these cells after mitotic division will produce new
generation of atypical cells that would not be distinguished
markedly from normal cells. However, proliferation of
these cells will go relatively faster than normal cells at
prolongation of exposure of carcinogen, even with small
doses, because it will lead to accumulation of Cl-ions in
mitochondria again, leading to disorders of covalent bond
between S*-methionine and ferrum of cytochrome, and as
a result electron stream will increase through cytochrom
system. All of these reactions will result in production of
malignant cells with low-grade malignization, or high-
grade differentiation (Grade 1).

Let’s discuss another situation, when effect of carcinogen
is prolonged and stronger (high concentration) than in
previously discussed example. The pH level in cells will
shift towards alkalinity more than in the first case. Perhaps,
in such cells E -TDP would not be active and oxidative
decarboxylation of pyruvate will stop. Amide of lipoic acid
will combine adenosil from ATP with methionine produc-
ing SAM. The latter will dissociate giving adenosine and
homocysteine. Homocysteine will lead to demethylation
of DNA nucleotides of daughter cells. These cells after
mitotic division will be with more abnormal DNA produc-
ing abnormal proteins respectively, i.e. cells will be more
malignant, or less differentiated than in first case. It will be
2" or 37 level of differentiation (Grade 2 or Grade 3). And at
last, the third condition, when effect of carcinogen is more
prolonged and extremely strong, and as a result pH level
in mitochondria is strongly alkaline. At such situation, not
only oxidative decarboxylation of pyruvate will be ceased,
but Fe** will not be involved in cytochromes also, as far as
at very high pH level Fe?* does not undergo oxidation to
produce Fe**. As a result, the respiratory system definitely
will stop functioning. Such type of cell will be undiffer-
entiated. So, it will be 4" level of differentiation, or Grade
4. It is important to emphasize that the more alkaline is
environment of the cells, the poor is the functioning of most
of enzymes, especially oxidases (FADs). l.e., oxidative
deamination of amino acids (the main type of deamination
in animals, plants and in majority of aerobic microorgan-
isms) decreases and amino acids mainly are used for pro-
tein synthesis. That’s why cells are less differentiated and
more malignant. In higher alkaline environment, malignant
cells with less degree of differentiation grow faster than
the malignant cells with a high degree of differentiation,
because as it was mentioned above, in less alkaline medium,
functioning of oxidases is still maintained supporting amino
acids deamination, thereby interfering with the malignant
growth and resisting cancer development. Although, at
the beginning mechanism of carcinogenesis initiated by
the different carcinogens are different, we still strongly
believe that the common denominators in carcinogenesis,
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or the main steps in mechanism of carcinogenesis that are
same and common for all types of cancers developed after
influence of different types of carcinogens are:

1. Disorders of bond between ferrumand sulfur atoms (Fe**
and S*-methionine);

2. Blockage of the last 3-d orbital of ferrum by the certain
ligand and formation of 6™ coordinated bond between
them, leading to Fe** reduction up to Fe*" and cessation of
tissue respiration;

3. Increase of pH in mitochondria and further in cell lead-
ing to decrease in activity of most of enzymes — E -TDF,
oxidases etc.;

4. Formation of S-adenosyl-methionine with its further
dissociation and production of adenosine and homo-
cysteine;

5. Homocysteine effects on DNA structures, homocysteine-
induced demethylation of certain nitrogen basis and their
extrusion from strands of DNA leading to DNA mutations
and cellular atypism.

At the beginning, as was mentioned above, carcinogenesis
after influence of different carcinogens on cell might be dif-
ferent. For instance, ionizing radiation can initiate cancers
as following. Ionizing radiation is the stream of different
particles (electrons, protons, etc.). Malignization of cells,
more likely occurs due to effects of electrons (B~ - dissipated
by excited atoms). In our opinion, electrons of ionizing
radiation supposedly knock out electrons from covalent
bonds between ferrum and nitrogen atoms of pyrrole ring
and let the electron stream through the cytochromes (as oc-
curs during photosynthesis), or directly can fill in last cell
of Fe*" atoms. Such Fe** atoms unable to accept electrons
from NADH,, FADH,, and CoQH, . So, their oxidation
will stop. Oxygen delivery continues. Oxygen atoms 20,
will start accept electrons from Fe*', i.e. ferrum atoms that
has been reduced owing to electrons of ionizing radiation,
leading to their oxidation up to Fe*". Thus, oxygen atoms
in blood will be reduced not at the expense of H, electrons
(not in the process of NADH, oxidation), but at the expense
of electrons of ionizing radiation:

10, + 2¢" — O

Great amount of reduced NADH,, FADH, and O* will ac-
cumulate in cells. O%, as a high reactive ion interacts with
reduced forms of dehydrogenases — NADH,, leading to
formation of OH- - radicals and H-ions:

O* + NADH, — OH- + H-+ NAD*

H-ions will enter the protein pocket and as an anion, instead
of CI ion, will combine with S*-methionine, leading to dis-
junction of S*-methionine and Fe**. Thereafter, according to
the above-described mechanism of effects of carcinogens
on cells, the exaggerated (doubled) electron stream through
the system of cytochrome will start leading to: tissue hy-
perplasia, and hereafter, S*-methionine detachment from
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protein, opening of protein pocket, entry of OH--radicals
(accumulated in cells as a result of NADH, oxidation with
0O?) in these pockets, formation of coordinated bonds
between OH- -radicals and ferrum atom, leading to Fe**
reduction up to Fe** , and disorders of respiratory chain.
Owing to these reactions the process of tissue hyperplasia
will turns into the process of malignization.

It must be mentioned that H- and OH- radicals belong to
ligands of medium forces. Both of them can function as
anion or ligand. If they are active as anion, among one of
them and S*-methionine the ionic bond will form, but if they
are in the form of ligands — the coordinated bond could be
formed between one of them and ferrum atom. Moreover,
only H- ion supposedly will be enough for formation of
both types of junctions the same time.

In our opinion, ionizing radiation especially affects such
cells, which are rich with pigment, with melanin and retinal
(retinal pigment epithelium - RPE) in particular. The pig-
ment in this case, may function as light collector system
(photo attractant), like chlorophyll, as it is in plants. So,
melanin, simply attract the rays and all other goes as it was
described above.

Rises question. What is the way out of the situation? How
we could support such damaged and atypically changed
cell, or tissue to regain its normal functioning? According
to our hypothesis, in order to stop the process of cell ma-
lignization, it is essential to administrate in organism such
solutions that could be able to shift cell pH (exactly mito-
chondrial) towards acidity in an attempt to increase activity
of enzymes - E -TDP, support entry of pyruvic acid in Krebs
cycle, and activate oxygenases, which in turn will provide
amino acid deamination and thereby will stop protein
synthesis in atypical cells. Another suggestion is binding
of lipoic acid amid. We are not going to pay attention on
substrates having potential of cell pH alterations as far as
they would not produce the local effects. This manipulation
will be practically hard to do, and would not have desired
effect. Better to go back to the second suggestion and let’s
discuss how to produce binding of lipoic acid amid.

We consider that for this purpose it is reasonable to ad-
ministrate hydroxyethylthiamine diphosphate — complex
of pyruvic acid with E -TDP that will lead to binding of
carbon atom from this complex with lipoic acid amid. When
it happen, lipoic acid amid would not be able to bind with
adenosyl from ATP, and the latter would not combine with
methionine. Homocysteine would not be formed, which in
turn would not damage the cell DNA.

Ifthe aforesaid is correct, the process of malignization must
be stopped and cell must regain its previous and normal func-
tioning. Let’s discuss in details, to what kind of biochemical
transformations may lead administration of hydroxyethylthi-
amine diphosphate in organism with cancer.
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Hydroxyethylthiamine diphosphate will enter in reaction
with lipoic acid amid, oxidative decarboxylation of pyruvic
acid will be restored, and acetyl-CoA will be produced. For
starting of Krebs cycle, acetyl-CoA must bind with oxala-
cetic acid, but due to presence of great amount of reduced
forms of NADH, oxalacetic acid is converted into Malic
acid (malates), that’s why it is not in mitochondria and
Krebs cycle does not function yet. But oxalacetic acid could
be produced from pyruvic acid at presence of acetyl-CoA,
which have been synthesized already and present in cells.
Thus, obtained acetyl-CoA initially will go not into Krebs
cycle, but will be utilized for synthesis of oxalacetic acid.
Only just after when both components - acetyl-CoA and
oxalacetic acid present in mitochondria, the Krebs cycle
will start normal functioning. In Krebs cycle, owing to the
first reaction Citric acid, and thereafter, Isocitric acid will
be produced. However, Isocitric acid unable to convert into
a-Ketoglutaric acid, because it requires oxidized forms of
NAD". As far as respiratory system does not function yet,
only reduced form of NADH, is available in mitochondria.
So, it is important synthesis of great amount of Citric and
Isocitric acids in mitochondria. After the mentioned, sup-
posedly, pH in mitochondrial will shift towards acidity,
I.e., mitochondrial pH will be restored and oxygenases will
start functioning. They will lead to oxidative deamination
of amino acids, NH, will be produced which in turn, at the
presence of H" in medium, will transform into NH,* . The
latter will penetrate in protein pocket of cytochrome, will
attract OH" -radical from 6"—orbital of Fe** leading to for-
mation of NH,OH. Electrons on 3-d orbital of ferrum will
be unpaired, S*-methionine again will form covalent bond
with Fe** and electron stream will flow through system of
cytochromes. The respiratory chain will start functioning,
NADH, and FADH, will oxidize producing NAD*and FAD.
At the presence of oxidized forms of dehydrogenases the
Isocitric acid will convert into a-Ketoglutaric acid and
Krebs cycle will go ahead. As a result the respiratory chain
will be restored completely.

Considering all of the aforesaid, we have conducted an
experiment in order to check up and state correctness of
our hypothesis. We were aimed to capture lipoic acid amide
(LAA) with Hydroxiethyl-thiamine diphosphate (HTD - the
product of the reaction pyruvic acid with E -TDP).

Material and methods. For this purpose, as far as we
had no ready for use HTD, we took 98 % solution of
pyruvic acid and thiamine bromide (as is known the
thiamine bromide in organism converts into thiamin
diphosphate at the expense of phosphorilation with ATP)
[7] in hope that we could obtain Hydroxyethylthiamine
diphosphate (according to our hypothesis, only HTD and
not these two substances are essential for LAA capture).
Animal studies were carried out on 30 C57BL/6J male
mice 2-3 months old and with body weight of 18-20
g. All animals were fed standard laboratory chow and
given free access to water. The care and use of the
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animals complied with the Georgian regulations on
protection of animals, with Guidelines prepared by the
Ethics Committee of the Institutional Animal Care and
with the National Institutes of Health Guide for the
Care and Use of Laboratory animals. For creation of
cancer model, all experimental animals were subjected
to subcutaneous inoculations with Ehrlich carcinoma
(1x10¢ tumor cells). Thereafter, they were randomly
divided into 2 groups. The Group -1 was control, and the
Group — 2 was experimental, where mice were subjected
to intraperitoneal injections of the mixture of pyruvic
acid and thiamine bromide with the following regimen:
for 1 mouse we took 0.0002 ml of 98 % pyruvic acid
and 1 mg Thiamine bromide. i.e. 0.1 ml of 98 % pyruvic
acid were diluted with distilled water 1000 times, and 5
mg Thiamine bromide was added. Out of the obtained
solution, 0,2 ml was injected in each experimental mice.
Initially, during first 10 days injections were carried out
every other day, and then - every day, during 2 weeks.
Treatment efficacy was evaluated by calculating: i) the
volume of cancer tissue (mm?) with the use of formula
V =1/6 (AxBxC), where n=3,14, (A) is the length, (B)
is the width, and (C) is the height of the tumor tissue;
ii) cancer growth inhibition percent -V _ -V /V_
x100 (%); iii) average rate of cancer growth V -V /N
(N — is the number of days). Morphology of cancer
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tissue was studied using hematoxylin-eosin staining
method. Samples were collected intact and fixed in 9%
neutral buffered formalin and processed for histological
analysis. Serial transverse sections were processed for
light microscopy. Paraffin embedded sections were cut
at 5 pm, stained with hematoxylin and eosin. Indices of
cancer growth were measured every 3 day of cancer
growth. Obtained data were analyzed statistically with
the use of SPSS 16.0 for Windows. Differences between
tumor control and treated animals were determined by
using the Student’s ¢ test. The criterion for significance
was set to p <0.05.

Results and their discussion. Results of experiments
are presented on Fig. 12- 14. Investigations have shown
that in experimental animals cancer growth was in-
hibited compared to control group animals. In control
(untreated) group mice cancer growth average rate was
141,2 mm3/day, and in experimental group mice treated
with HTD the cancer growth average rate was 37,5
mm?®/day on average. At the beginning of treatment, the
cancer growth inhibition percent in experimental group
mice treated with HTD was 36,3% on average, and
later — cancer growth was inhibited by 71,2% on aver-
age. Cancer growth inhibition percent was more when
injections were carried out every day.
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Fig. 12. Volume of cancer tissue in control (untreated) and experimental mice treated
with Hydroxyethylthiamine diphosphate
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Pic. 1. Cancer tissue (magnification - x10). Fibrotic
capsule, necrotic zones. Xanthome cells. Inflammatory
leukocytic infiltration

Pic. 3. Cancer tissue (magnification - x10). Dilated blood Pic. 4. Cancer tissue (magnification - x40). Must cells and
vessel, erythrocytic extravasation, perivascular inflamma- segmento-nuclear leukocytes
tory infiltrations

Pic. 5. Cancer tissue (magnification - x10). Central necrosis with Pic. 6. Cancer tissue (magnification - x40). Lymphoplas-
adjacent inflammatory mono- and polymorph infiltrations mocytic infiltration of connective tissue
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Morphological investigations of cancer tissue after treat-
ment with HTD have shown necrotic zones, inflammatory
infiltrations, central necrosis with adjacent inflammatory
mono- and polymorph infiltrations, must cells, segmento-
nuclear leukocytes, lymphadenoid follicular hyperplasia
(Pic. 1-6).

According to preliminary studies and obtained results we
think that carried out experiments more or less approved our
hypothesis that encouraged us to continue investigations for
elaboration of technology for obtaining of preparation and
treatment regimen. This result supports the need of a further
detailed investigation of HTD anticancer properties with
the final aim of its possible use as therapeutic agent.

Let’s come back to the literature and data that are somehow
similar to our hypothesis. We have found information about
experiments carried out in different countries referring
on biological reactions proceeding in mitochondria. For
instance, E. Michelakis (Canada, 2006) used dichloroac-
etate (DCA) in the clinic against glioblastoma [14]. Young
H. Ko, Barbara L. Smith et all (USA, 2004) tasted the
3-bromopyruvate acid in experiments on rabbits with liver
cancer [18], etc. Their theories mainly relay on theory of
Otto Heinrich Warburg. In 1924, Warburg hypothesized that
malignant growth is caused by tumor cells mainly generat-
ing energy (ATP) by nonoxidative breakdown of glucose (a
process called glycolysis) and the subsequent recycling of
the metabolite NADH back to its oxidized form, for reuse
in the glycolytic cycle to complete the process (known as
fermentation, or anaerobic respiration). This is in contrast to
“healthy” cells, which mainly generate energy from oxida-
tive breakdown of pyruvate. Pyruvate is an end product of
glycolysis, and is oxidized within the mitochondria. Hence,
and according to Warburg, cancer should be interpreted as a
mitochondrial dysfunction. Summarized in a few words, the
prime cause of cancer is the replacement of the respiration of
oxygen in normal body cells by a fermentation of sugar [17].
Moreover, in 2009 experiments carried out in Boston College
and Medical school at Washington University researchers
managed to prove Warburg’s hypothesis. They detected
certain alterations (anomaly) in cardiolipin of mitochondrial
membranes. They assert that cardiolipin present in all types of
malignant cells and are closely related with energy production.
We think that although hypothesis of carcinogenesis suggested
by us completely is based on biochemical processes, and the
anaerobic mechanism represents one of its constituent parts,
it still differs from the above-discussed theories.

Differences are following:

1. Warburg’s hypothesis (mitochondrial theory) refers to
disorders only in mitochondria. Our hypothesis is “mito-
chondrial-nuclear”, or “respiratory-mutation”. I.e.disorders
started in respiratory system, in mitochondria, results in
mutations in gene apparatus i.e. in nucleus, and all of these
alterations in complex can initiate malignant transformation
of cell and support the cancer growth;
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2. In our hypothesis we provide more detailed explanation
of biochemical reactions, thereby giving answers to many
questions, and clarifying some questionable points of view
concerning carcinogenesis.

Namely, according to our hypothesis the direct cause of ma-
lignant transformation of cell is the disorder of cytochrome
structure due to effects of different carcinogenic substrates.
Cytochrome disorders in one case could be caused by
increased pH in mitochondria, and in the other case — pH
alterations in mitochondria is the result of disorders of
electron-transport chain (its block), as far as the latter will
stop the Krebs cycle. Cessation of Krebs cycle means ces-
sation of production of 8 acids such as: oxaloacetic acid,
citric acid, cis-aconitic acid, isocitric acid, a-ketoglutaric
acid, succinic acid, fumaric acid, and malic acid. Although,
in Krebs cycle they interconvert, in our opinion, their com-
plex exactly, provide normal mitochondrial pH.

Secondly —reason for uncontrolled malignant growth is the
decreased activity of oxidases as a result of increased pH
in mitochondria and thereafter entire in cell, which in turn
will lead to disorders (cessation) of deamination of amino
acids supporting their accumulation in malignant cells and
their further use for protein synthesis. Another reason of
uncontrolled malignant growth supposedly could be the
intense synthesis of methionil-tRNA. MethioniltRNA is
the first, or initiator aminoacyl-tRNA providing inclusion
of N-terminal amino acid in protein synthesis. So, initiating
translation. In malignant cells for methionil-tRNA synthe-
sis there are both, the methionine and the tRNA.

Thirdly — Disorders in enzyme specter in malignant cells
are in close relation with cell pH. L.e., it is the ability of
malignant cell to synthesize specific enzymes in more dif-
ferentiated cells due to presence of relative normal pH, and
synthesis of other, abnormal enzymes, in less differentiated
cells due to high pH level.

Fourthly — difference between mechanisms of hyperplasia
at pre-cancers, and hyperplasia in regenerating tissues
we explain by disorders (duplication) of electron stream
through cytochrome system and increased ATP synthesis in
the first case (hyperplasia at pre-cancers), while in normal
tissues, any proliferation develops owing to cell mitotic
division, or without disorders in electron transport chain.

Fifthly — the malignant growth after removal-, or cessation
of effects of carcinogen goes owing to decreased activity of
oxidases and increased synthesis of methioniltRNA.

Sixthly — the reverse of malignant process, or involution
could be explained by normalization of cell pH and activa-
tion of oxidases leading to deamination of amino acids and
brake down of abnormal (cancerous) proteins.

3. At last — Suggested substrate Hydroxyethylthiamine
diphosphate (HTD) for cessation of malignant growth,
also differs from preparations (dichloroacetate, and
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3-bromopyruvate acid) used by E. Michelakis, Young H.
Ko, Barbara L. Smith and others. Moreover, information
about administration of HTD as an anti-cancer treatment
agent has not been found up today in the available modern
literature.
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SUMMARY

THE NOVEL HYPOTHESIS OF CARCINOGENESIS
ANDANTI-CANCER TREATMENT PERSPECTIVES
— HYDROXYETHYLTHIAMINE DIPHOSPHATE

Gevorkyan L., Gambashidze K.
Oncology National Center, Tbilisi State Medical University

In presented article, the novel hypothesis of carcinogen-
esis, and thorough discussion of some essential biochemical
mechanisms which might be responsible for the malignant
transformation of cells (bond disorders between Fe*" and S*-
methionine in cytochrome; blockage of the last 3-d orbital of
Fe by the certain ligand and formation of 6 coordinated bond
leading to Fe** reduction up to Fe?*" and cessation of tissue
respiration; increase in mitochondrial pH and further in cell,
leading to decreased activity of most of enzymes (thiamine
diphosphate, oxidases); formation of S-adenosyl-methionine
with its further dissociation and production of adenosine and
homocysteine; effects of homocysteine on DNA structures,
homocysteine-induced dimethylation of certain nitrogen basis
and their extrusion from strands of DNA leading to muta-
tions and cellular atypism) has been suggested. Along with
theoretical discussions, article provides results of preliminary
investigations carried out on C57Bl/6] mice with Ehrlich
carcinoma aimed to capture lipoic acid amide with Hydroxy-
ethylthiamine diphosphate, and study effects of Hydroxyeth-
ylthiamine diphosphate against malignant transformation of cells.
Experiments have shown inhibition of cancer growth in treated
animals. Morphological investigations of cancer tissue revealed
necrotic zones, inflammatory infiltrations, central necrosis with
adjacent inflammatory mono- and polymorph infiltrations, must
cells, segmento-nuclear leukocytes, lymphadenoid follicular
hyperplasia. According to the novel hypothesis of carcinogenesis
and results of experiments the new approaches and perspectives
of anti-cancer treatment with the use of Hydroxiethyl-thiamine
diphosphate has been suggested.

Keywords: Carcinogenesis, pH, Hydroxyethylthiamine
diphosphate, lipoic acid amide, Homocystein.

PE3IOME

HOBASI TUIIOTE3A KAHIIEPOT'EHE3A U ITEP-
CIIEKTHUBBI IPOTUBOOITYXOJIEBOI'O JIEYE-
HUS - THIAPOKCUDTUJITUAMUHIN®OCDAT

I'eBopksin JI.B., lF'am6ammaze K. T.

Onxonoeuyeckuul Hayuonanrouwiti yeump I pysuu; Tou-
JIUCCKUTLL 20CYOaPCMBEHHbII MEOUYUHCKUL YHUBEPCUMent,
Ipy3usa

B crarbe paccMmarpuBaeTcs HOBas THUIIOTE3a KaHLEpOTre-
Hesa. O0cy)KaaroTcs HEKOTOpPBhIe OMOXUMHYECKHE MeXa-
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HU3MBI, KOTOPBIE, TIO BCEH BEPOSTHOCTH, OTBETCTBEHHBI
3a 3JI0KaYeCTBEHHYIO TpaHchopManuio kieTku. CoracHo
MIPEIOKEHHON TUIOTe3€e, MPHHINIHATEHBIMA MOMEHTA-
MH, KOTOPBIE UTPAIOT PEIIAOIIYIO POJIb B KaHIIEPOTeHese,
SIBIIAIOTCS: 1) HapyIlIeHHe CBA3M MEXIY aTOMOM JKele3a
u atomoM cepbl (Fe*" u S*-MeTHOHMHA) B IIUTOXpOMaX; 2)
Osokaza mocieaneit 3-d opouranu atoma xee3a KaKuM-
JIU0O JIMTaHOM ¥ 00pa30BaHUE MEKIAY HUMHU 6-0if KOOp-
JUHALMOHHOM CBSI3M, MPUBOJAILIEH K BOCCTAHOBJICHUIO
xenesa 10 Fe*™ u mpekparieHie TKaHEBOTO BIXaHHS; 3)
nosbllieHHe pH MUTOXOHIPUN, YTO MOXKET IPUBECTH K
TaJIEHUIO aKTUBHOCTH MHOTHUX (hepmenToB — E -TIA®D, ok-
cunas, u Apyrux; 4) oopazoBaHue S-aIcHO3UI-METHOHUHA
1 MOCJIETYIOIIEro €T0 Pachaaa Ha aAeHO3MH U TOMOIIUCTe-
uH; 5) Bo3zeicTBUe roMonucTenHa Ha cTpykTypsl JJHK,
JTUMETHIIMPOBaHNE TOMOIIMCTENHOM HEKOTOPBIX a30TUCTHIX
ocHoOBaHuM# 1 ux Beinajenue n3 uureid JJHK ¢ oOpazosanu-

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

em MyTtanui B ctpykrype JJHK ¢ Bo3MOXHBIM pa3BuTHEM
aTunuu KiIeTku. [is jedeHus: omyxoned npejaiaraercs
rujpokcHITIITHaMUHIMocdar. B crarbe onHOBpeMEHHO
C TEOPETHUYECKUMHU IMPEINOIOKCHUSIMHU MPEJICTABICHBI
Ppe3yabTaThl IPEBAPUTEIBHOIO HCCIIEJOBAHUS, IPOBE/ICH-
Horo Ha mbliax C57B1/6J ¢ kapunHomoii Dpinxa ¢ npu-
MEHEHHEM JUIs1 JICYCHUSI THIIPOKCUATHATHAMUH T ochaTa
C LIEJIBIO CBSI3BIBAHUSI AMUJ1 JIMIIOCBOH KUCIIOTHI M M3y UYCHUSI
a¢derra Bo3aeHCTBUS THIPOKCHITHIITHAMUHUDOChaTa
Ha 3JI0Ka4eCTBEHHO TpaHc(OpMUpOBaHHBbIC KiIeTKU. B
XOJI€ SKCTICPUMEHTA BBISIBIICHA 33/IEPXKKA POCTA OITYXOJH Y
YKMBOTHBIX. MOp(OJIOrHYecKoe UCCIeIOBaHHE OITyXOJIEBOM
TKaHM BBISIBUJIO HEKPOTUYECKUE 30HBI, BOCHAIUTEIbHBIC
UHQUIBTPAIMH, LEHTPAIbHBIE HEKPO3bl CO CMEKHBIMH
BOCIAJIUTETLHBIMU MOHO- U ITOTMMOP(MHBIMU HH(HUITBTPALIHSI-
MH, MBILIEUHBIC KIIETKH, CETMEHTOHYKIICAPHBIE JISHKOLIUTHI,
TuMGpaaCHOUTHYIO (DOILTUKYIISIPHYEO TUTICPILIA3HIO.
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V3YYEHE AHTUOKCUIAHTHOMU AKTUBHOCTH ®EHOJIBHBIX COEJIMHEHUI
HEKOTOPBIX BUJOB ®JIOPHI I'PY3UU

Ananns M., anamsuau K.I., Carapenmsuiu T.I., Kasrapanse H.I., Cyrnamsusim M.I.

Tounucckuii 20cyoapcmeenHlil MEOUYUHCKULL YHUBEPCUMEN,
Hnemumym gpapmaxoxumuu um. 1.1 Kymamenaosze, Tounucu, I pysus

Cosnanue JIEKapCTBEHHBIX CPEJCTB MPUPOIHOTO TPO-
HUCXOXKJIEHUS SBISIETCS OCHOBHBIM HAMpaBJICHUEM
(GUTOXUMHUKOB, U3yYAIONIUX XUMHUYECKHUN COCTaB,
OMOJIOTHYECKYI0 B (hapMaKOJIOTHUECKYI0 aKTHBHOCTH
BEIIIECTB PACTUTEIHHOTO MpoucXokaeHus. Cpean 6uo-
JIOTHYECKU aKTUBHBIX PACTUTENBHBIX BEMIECTB C TOYKH
3pEHUs MPAKTHYECKOr0 MPUMEHEHHUs 0C000e MeCTO
3aHUMAIOT (DEHOJIBHBIC COEAMHEHHUS, KOTOPhIE Xapak-
TEPU3YIOTCS MUPOKUM CIEKTPOM TEpareBTHYECKOTO
netictBust. [103TOMy U3ydeHNEe AaHTHOKCHIAHTHOM aKTHB-
HOCTH MECTHOTO PACTHTEIBHOTO CHIPBS, COACPKAIIETO
(deHONbHBIE COCMHEHUS, U CO3JaHHE HA UX OCHOBE
JIEKAPCTBEHHBIX CPEJCTB M IMHUIIEBBIX J0OABOK BEChMa
akTyanbHo [2,8,9].

enbro uccnenoBaHusl SBUJIOCh U3yUEHHE AaHTHOKCHU-
JAHTHOW aKTUBHOCTH ()EHOJBHBIX COCAMHEHHH HEKO-
TOpBIX pacTeHuit Guopsr [py3nn.

Marepuai u Metoabl. OObEKTOM HCCIIEIOBAHUS SIBHU-
JIUCh HAJ[3€MHbIC YaCTH PacTeHHi, COOpaHHbIe B (haszy
[BETEHUS B pa3IHUHBIX paiioHax ['pysuu. [IpoBoauics
aHAJM3 CIHUPTOBO-BOJHBIX U BOJHBIX IKCTPAKTOB OT-
NebHBIX YacTell pacrennit: Hamamelis virginiana L.,
Astragalus caucasicus Pall., Astragalus micricephalus
Willd., Vitis vinifera L., Rhododendron ponticum L.,
Rhododendron Ungernii Trautv., Ginkgo biloba L.,
Salvia officinalis L., Querqus iberica Stev., Maclura
aurantiaca Nutt., Cotinus coggygria Ledeb., Fraxinus
ornus L., Urtica dioica L., Rhododendron caucasicum
Pall., Pueraria hirsuta Matsum., Geranium pusillum L.,
Astragalus Tanae Sosn., Pinus silvestris L. Ilocpenctsom
KaueCTBEHHBIX PEaKIUil ¥ aHAIN30B OyMaKHOU Xpo-
MaTorpaduu B pa3IMUHbIX CHCTEMaX PacTBOPHUTEIECH
YCTAaHABIUBAJIOCH HATW4YHEe (PEHONBHBIX COEIUHEHUN
B aHAJTU3UPYEeMbIX 00bekTax. OHM, B OCHOBHOM, TIPE/I-
cTaByieHbl (1aBOHAMHU, (DJTABOHOIAMH, AHTOIIHAHAMH,
u3odaBoHAMHU, TAHWHAMH, a B PsJie CAydaes, U IU-
kioapranamu. CTPYKTypy OTAEIbHBIX KOMIIOHEHTOB
yCTaHABJIMWBAJIKM HAa OCHOBAHWHU U3YUYEHUS (PUIUKO-
XHUMHUYECKUX CBOMCTB KaK CaMBIX BENIECTB, TaK U
MPOJYKTOB UX XMMHUYECKOTO MPEBPAIIEHHUsI, & TAKKE
nanaeiMu YO, UK, 'H u BC SIMP, HSQC, HMBC,
DEPT, COSY [3].

AHTI/IOKCI/I)IaHTHyIO AKTUBHOCTH M3y4YaJId B OIIbBITAX in

Vitro ¥ OLEHUBAJU ONpeesICHHEM MPOMEXYTOUHOTO
JIUNHIHO-TIEPOKCHIHOTO MPOIiecca — MaJIOHIUANIbACI U

© GMN

(MJA). JInnuaHo-nepeKucHOe HHUITMNPOBAaHUE TPOU3-
BOJIMJIN MOJT BIUSHUEM JIByXBaJICHTHBIX HOHOB JKeJe3a.
MJIA onpenensuii TeCTOM THOOAPOUTYPOBOW KHCIOTHI
CHEKTPO()OTOMETPUIECKUM METOIOM [4,6].

PesyabTarhl 1 ux odcy:xknenne. B npouecce xumuye-
CKOTO M3Y4YEHUs] UCCIEyEMBIX BUIOB PACTCHHU OBLIH
BBIJICJICHBI 1 0XapaKTepPU30BaHbI CIEAYIONINE COeInHE-
HUSL: IIOTCONHH - 5,7,3°,4’-TeTpaokcu()IaBOH; IITHAPO-
3uj -MrTeonuH-7-0-p-D— rroko3un; nroTeoauH-7-0-
B-D-rnrokypoHuU/I; BUIIEHHH 2 — anureHuH-6,8-1u—C-f-
D-raroxonupaHo3ua U po3MapuHOBas KUcCioTa - [3,4-
nuokcupeHmI-o-(3’,4°- TUrHAPOKCUIIUHAMOIIT) IPOTTH-
oHoBas kuciora] - Salvia officinalis L.; xemudepou - 3,
5,7, 4’-TeTparuapokcudiaBoH; KBepueTuH - 3,5,7,3°,4°-
neHTaruapokcuduiaBoH, Tpudonun — kemrndepoin-3-O-
B-D-ranakro3um; kemmndepomn-3-O-B-D-nirokypoHu;
TUNIEpUH - KBeplueTuH-3-0O-f-D-ranakro3uj, KBepu-
TypoH - KBepueTtnH-3-O-B-D-rmokopynun; (+)-kare-
XuH - 3,5,7,3°,4’-neHTaruipoKcu(paaBan; MUAHUINH
- 3,5,7,3’,4’-neHTaruipokcuQIiaBmwi, neiab(GUHUIUH
- 3,5,7,3°,4°,5 —TekcaruApoKCU(IaBUI; XJIOPOTCHO-
Basi KMCJIOTa - 3-Kopensn-D-XuHOH; raMaMeIuTaHuH
- 2°,5-nu-rajyioni-raMamernosa; rajioBasi KUCJIoTa -
3,4,5-Tpuruapokcuben3oiinas kucinora - Hamamelis
virginiana L.; rannoBas KUCJIOTa, METUJITAJIAT, JUMETHII-
raJiat, TPpUMETHIITaJIaT, TeTpa- U eHTa-TraJUIOMIITIIIOKO3bI;
MupuIetuH-3-0-p-D-ranakTonupaHo3u; MAPUIIECTHH-
3-O-a-L-pamuonupanosun - Cotinus cjggygria Scop.;
HUKOTH(GIOPUH - Kemupepon-3-0-B-D-pyTunosnn,
KeMnQepoa-TIoKo-raJlakTo-paMHO3U, POOUHUH
- kemngepon-3-0O-f-D-pobunodbuozun-7-0O-a-L-
paMHOMUPaHO3U, ackaszuj - kemndepon-3-0-B-D-
rajakTonupanosun-3°’,4"’-0-o-L-1upamMHONIUpaHo3u I
- Astragalus caucasicus; (+)-xarexuH, (-)—3MUKaTe-
XHUH, (+)-raJUIOKaTeXWH, KBEPIUTPUH - KBEPICTHH-
3-0O-a-L-pamMHO3u1, H30KBEPUUTPHUH - KBEPIUETHH-3-
O-B-D-rnroxonupaHo3uj, UAHUIUH, NeTbOUHATHH
- Rhododendron ponticum L.; KBepIeTHH, KBEPIIUTPUH
— kBepuetuH-3-0O-0a-L-paMHO3U, U30KBEPIUTPUH,
TUIEPUH, PYTHH - KBepueTuH-3-0O-B-D-pyTuHo3us,
(+)-xarexuH, (-)-3MUKATEXUH, (-)-TaJOKaTEeXHUH,
neiikonuanunuu - Rhododendron ungernii Trautv.
[1,5,7,10].

Pe3yJ'II)TaTI>I NU3y4YCHUs AHTHOKCUAAHTHON aKTUBHOCTH

9KCTPAKTOB, COACPKAIIUX CYMMBbI (beHOJ'II)HI)IX cocau-
HeHHﬁ, NMPpUBCACHBI B TaGHI/IHe 1 Ha puc.
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Tabnuya. AHMUOKCUOAHMHAST AKMUBHOCTD CYMMbL (DEHONbHBIX COCOUHEHUT
8 HeKOmMOopbIX sudax pacmenuil guopol I pysuu

OTHocHuTeTbHAS
Ne O0beKTHI HCCIeI0OBAHMS N3yuyenHas yacTh pacTeHuid AHTHOKCH/IAHTHAsI
AKTHBHOCTB B %
1 Hamamelis virginiana L. Jluctes 139
2 Astragalus caucasicus Pall. Jluctes 144
3 Astragalus microcephalus Willd. Hanzemuas yacth 90
4 Vitis vinifera L. Kocrouku 128
5 Rhododendron ponticum L. Jluctes 140
6 Rhododendron Ungernii Trautv. Jluctes 118
7 Ginkgo biloba L. [lepukapnuu mioa0B 122
8 Salvia officinalis L. JIucThs (BOXHBIN IKCTPAKT) 200
9 Querqus iberica Stev. Kopa 141
10 Maclura aurantiaca Nutt. [T1omb1 140
11 Cotinus coggygria Ledeb. JIuctes 147
12 Fraxinus ornus L. Jluctes 127
13 Salvia officinalis L. JIucTbs (CIIUPTOBBII SKCTPAKT) 175
14 Urtica dioica L. Crebnu 157
15 Rhododendron caucasicum Pall. Jluctes 147
16 Pueraria hirsuta Matsum. Jluctes 136
17 Geranium pusillum L. Jluctes 133
18 Astragalus Tanae Sosn. Jluctes 120
19 Maclura aurantiaca Nutt. Kopnsr 103
20 Pinus silvestris L. Wrmusr 102
21 Orunenauamunarerpaanerar (OTA) - 90
22 o-ToKO(epo - 97
250
200
150
100
50
0 -
1 2 5 6 8 11 12 13 15 16 17 18 21 22

Puc. JJuaecpamma cpagrumenvHot aHmuoKCUOAHMHOU AKMUBHOCU IKCMPAKIMOG TUCTNbES UCCTLe)YeMbIX PACHeHUl
(nymepayuto 06vekmos cm. ¢ mabuuye)

ITo aHTHOKCHAHTHOM aKTHBHOCTH, 0OPA3IIbI, IOITyYEHHBIC
U3 JIMCTHEB HCCIEIYEMBbIX PACTCHUH, MOXHO pacIoio-
KHUTh B clieaytoiieM nopsiake (puc.): Salvia officinalis
— BoaHbIH kcTpakT (200%) — Salvia officinalis - cnup-
ToBbIH 3kcTpakT (175%) — Cotinus coggigrya (147%)
—Rhododendron caucasicum (147%) — Astragalus
caucasicus (144%) — Rhododendron ponticum (140 %) —
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Hamamelis virginiana (139%) — Pueraria hirsuta (136%)
— Geranium pusillum (133%) —Fraxinus ornus (127%)
— Astragalus Tanae (120%) — Rhododendron ungernii
(118%) — Pinus silvestris (102%).

Kak ciemyer u3 JaHHBIX, [IPUBEICHHBIX B TAONIUIIE, HAN-
Ooree aKTUBHBIM OKa3alicsi BOTHBINA dKCTPakT Salvia
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officinalis, XaMHYECKOE U3YyUCHUE KOTOPOTO MOKA3aJI0, UTO,
Hapsy C HU3KOMOJICKYJISIPHBIMH (DeHOJIaMH, OCHOBHBIMH
€ro KOMIIOHCHTAMHU ABJIAIOTCA TaKKE€ KOHACHCUPOBAHHBIC
TaHuHHI [10].

B pesynbrare npoBeAeHHBIX HcclenoBaHui u3 Salvia
officinalis L. —mandesi TekapCTBEHHOT0 pa3padboTaHa Ono-
JIOTUYECKH aKTUBHAs NuIeBas 1o0aska «CanOun» B BUIE
Karcy/1 [uist mpoHIaKTHKHU aTepockiieposa [1].

JanbHelinee n3y4eHne akTUBHBIX KCTPAKTOB IIPEIIoIa-
raeT BBIIBUTH COCMHEHUS WM TPYIILYy BELIECTB, OTBET-
CTBCHHBIX 3a OMoIornueckuit 3pdekt, a TakKe MO3BOIUT
YCTaHOBUTH B3aUMOCBSI3b MEKIY CTPYKTYpOH BEllecTBa U
OMOJIOrNYeCKON aKTUBHOCTBIO.
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SUMMARY

STUDY OF ANTIOXIDANT ACTIVITY OF PHE-
NOLIC COMPOUNDS FROM SOME SPECIES OF
GEORGIAN FLORA

Alania M., Shalashvili K., Sagareishvili T.,
Kavtaradze N., Sutiashvili M.

Tbilisi State Medical University, I.Kutateladze Institute of
Pharmacochemistry, Thilisi Georgia

The antioxidant activity of extracts obtained from differ-
ent parts of Georgian flora species Hamamelis virginiana
L., Astragalus caucasicus Pall., Astragalus microcepha-
lus Willd., Vitis vinifera L., Rhododendron ponticum L.,
Rhododendron Ungernii Trautv., Ginkgo biloba L., Salvia
officinalis L., Querqus iberica Stev., Maclura aurantiaca
Nutt., Cotinus coggygria Ledeb., Fraxinus ornus L., Ur-
tica dioica L., Rhododendron caucasicum Pall., Pueraria
hirsuta Matsum., Geranium pusillum L., Astragalus Tanae
Sosn., Pinus silvestris L. has been studied. Comparison
with ethylentetraacetate and a-tocopherole revealed high
efficacy of all extracts studied.

45 individual phenolic compounds were isolated and
described by chemical examination of biologically active
objects.

Common sage (Salvia officinalis) extract turned out as
the most active (200 %). The chemical study revealed the
dominant content of condensed tannins and low molecular
phenolic compounds, which may be attributed to the high
antioxidant activity.

Biologically active antiatherosclerotic food additive “Sal-
bin” was developed on the basis of Common sage - Salvia
officinalis L. phenolic compounds.

Keywords: antioxidant activity, phenolic compounds,
Salvia officinalis.
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M3YUEHUE AHTUOKCUJIAHTHOM AKTHUBHO-
CTH ®EHOJIBHBIX COEJIWHEHU HEKOTO-
PbIX BUJ1IOB ®JIOPHI I'PY3UN

Anaunus ML/, Manamsuau K.I'., CarapenmBuiau T.I.,
Kasrapanze H.III., CyrnamBuan M.T.

Tounucckuii eocyoapcmeeHmbill MEOUYUHCKULL YHUBEPCU-
mem; Uncmumym gpapmarxoxumuu um. A.I° Kymamenaose,
Tounucu, I'pysus

M3ydeHa aTHTHOKCHAAHTHAs aKTUBHOCTb DKCTPAKTOB
pa3MUYHBIX yacTel pactenuii mopsl I'py3un: Hamamelis
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virginiana L., Astragalus caucasicus Pall., Astragalus
microcephalus Willd., Vitis vinifera L., Rhododendron
ponticum L., Rhododendron Ungernii Trautv., Ginkgo
biloba L., Salvia officinalis L., Querqus iberica Stev.,
Maclura aurantiaca Nutt., Cotinus coggygria Ledeb.,
Fraxinus ornus L., Urtica dioica L., Rhododendron
caucasicum Pall., Pueraria hirsuta Matsum., Geranium
pusillum L., Astragalus Tanae Sosn., Pinus silvestris L.
YcraHoBIeHa UX BBICOKast 3 (EKTHBHOCTH 110 CPAaBHEHHIO
C 9THICHIMaMHHTETPAAIIETATOM H (l-TOKO(EPOIIOM.

XUMHUYECKAM UCCIICTOBAHNEM AKTUBHBIX OOBEKTOB BhIZIC-
JICHBI ¥ OXapaKTePU30BaHbI 45 HHIUBHIYATbHBIX BEIICCTB
(eHOIBHO IPUPOABI.

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
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Haunbonee akTuBHOW OKa3allach CyMMa AKCTPAKTHBHBIX
BCIIIECTB M3 CYXOr0 BOMHOTO 3KCTpakrta Salvia officinalis
(200%). Xumudeckoe uzyucHue masndes JeKapcTBEHHOTO
B Ka4Y€CTBC OCHOBHBIX KOMIIOHCHTOB BbISIBUJIO COACPIKAHUEC
HHU3KOMOJICKYJISIPHBIX (DEHOJIBHBIX COCAMHEHUI Hapsity C
KOHJACHCUPOBAHHBIMU TaHWMHAMH, YEM, I1O Bcel BEPOAT-
HOCTH, 00YCJIOBJIEHO €ro BBICOKOE aHTHOKHCIHTEIBLHOE
JICUCTBHUE.

B pesynbsrare mpoBEACHHBIX HCCICIOBAHUN Ha OCHOBE
CyMMBI (heHOJIOB TUCTheB Salvia officinalis L. — manbdest
JIEKapCTBEHHOTO pa3paboTaHa OHONOTHUCCKH aKTHBHASI
nuinesast 100aBka «CanOuH» B BUIC Karcyi it mpodu-
JIAKTUKY aTepOCKIIepo3a.
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ACANTHOSIS NIGRICANS IN ADOLESCENTS: A PRACTICAL APPROACH

'De Sanctis V., Soliman A., *Marsciani A., “Timoncini G., SReggiani L., *Zucchini A., ’Altieri E.

'Pediatric and Adolescent Outpatient Clinic, Quisisana Hospital, Ferrara, Italy; *Department of Pediatrics, Hamad
Medical Center (HMC), Doha, Qatar; *Pediatric Unit, Rimini, Italy; *Pediatrician, Forli, Italy, >Pediatrician, Imola,
Italy; °Pediatric Unit, Faenza, Italy; "Dermatologist, Quisisana Hospital, Ferrara, Italy

Acanthosis nigricans (AN) is the term proposed by Unna
[18] to indicate a disorder characterized clinically by
thickening and darkening velvety plaques symmetrically
distributed on the sides of the neck, axillae and groin. These
lesions may be skin-coloured or brownish and may vary

between 1 mm and 1 cm [9]. The neck is involved 93%
to 99% of the time [4,23,24]. Less often it affects eyelids,
palms, soles of the feet, nipples and phalanges and rarely
the mucosa of the mouth, respiratory mucosa and genital
region [4,23,24] (Figs. 1, 2).

Fig. 1, 2. Features of acanthosis nigricans, affecting neck and knuckles of the fingers
(From: Soliman A., personal observations)

Prevalence

The prevalence of AN varies from 7% in unselected popula-
tions to 74% in obese people [23,24]. The prevalence also
varies in different racial groups. For example, African Ameri-
cans are 25 times more likely to have AN than patients of
European descent [23,24]. A study from the USA reports that
the prevalence of AN is about 3% among Caucasians, 19% in
Hispanics and 28% in American Indians [23,24].

Pathogenesis of AN
Biochemical mechanisms for developing this hyperplastic
lesion are unclear, but likely involve local cutaneous growth

factors. Insulin and insulin-like growth factor-I, and their
receptors on keratinocytes are involved in the complex
regulations leading to the peculiar epidermal hyperplasia
[19]. At high concentrations, insulin may exert potent
proliferative effects via high-affinity binding to IGF-1
receptors. In addition, free IGF-1 levels may be elevated
in obese patients with hyper-insulinemia, leading to ac-
celerated cell growth and differentiation [10].

Histologically there is papillomatosis, hyperkeratosis and
acanthosis with minimal or no hyperpigmentation of the
basal layer.

Table 1. A quantitative scale of AN developed by Burke et al. (modified)

Location and score Description
Neck severity
0 Not detectable on close inspection.
1 Clearly present on close visual inspection, not visible to
the casual observer, extent not measurable.
) Mild: limited to the base of the skull, does not extend to
the lateral margins of the neck
3 Moderate: extending to the lateral margins of the neck
(posterior border of the sternocleidomastoid)
4 Severe: extending anteriorly, visible when the participant
is viewed from the front.
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Assessment

A quantitative scale of AN has been developed by Burke
et al. [4]. (Table 1). This scale takes into consideration the
severity of AN in the neck and axilla, neck texture and the
presence or absence of AN in knuckles, elbows and knees.
The scale is easy to use and correlates well with fasting
insulin and body mass index (BMI). Neck AN severity is
strongly associated with elevated fasting insulin and BMI
in both diabetic and non-diabetic subjects, elevated fasting
glucose, systolic blood pressure, diastolic blood pressure
and with decreased high density lipoprotein (HDL) in non-
diabetic subjects. Therefore, the observation of AN would
help to diagnose insulin resistance (IR).

Table 2. AN and related medical conditions

A. Type 1: Hereditary benign acanthosis nigricans
1. Idiopathic onset during childhood or puberty
B. Type 2: Benign acanthosis due to insulin resistance
1. Obesity resulting in insulin resistance
2. Diabetes mellitus
3. Androgen excess (hyperandrogenism)
a. Cushing’s syndrome
b. HAIR-AN syndrome
4. Hypogonadism
5. Addison’s disease
6. Hypothyroidism
3: Pseudo-acanthosis nigricans
1. Seen in patients with darker pigmentation
D. Type 4: Drug-induced acanthosis nigricans
1. Glucocorticoids
2. Niacin
3. Protease inhibitors
4. Oral Contraceptive
E. Type 5: Malignant acanthosis nigricans
1. Causes
a. Paraneoplastic tumors (adenocarcinoma)
b. Lymphoma

C. Type

Types of AN

Currently, 8 types of AN have been identified, according
to Schwartz [19] (Table 2):

1. Obesity-associated AN: This is the most common type
of AN. Lesions may appear at any age but are more com-
mon in adulthood. The dermatosis is weight dependent
and lesions may completely regress with weight reduc-
tion. Insulin resistance is often present in these patients;
however, it is not universal.

Other endocrine disturbances associated with AN are Cush-
ing’s disease, polycystic ovary syndrome (PCOS), thyroidopa-
thies, hirsutism, Addison’s disease and acromegaly. Some of
these disorders occur along with insulin resistance [17].

2. Unilateral AN: Lesions are unilateral in distribution and
may become evident during infancy, childhood or adult-
hood. Lesions tend to enlarge gradually before stabilizing
or regressing. It is believed to be inherited as an autosomal
dominant trait
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3. Familial AN: The lesions typically begin during early
childhood but may manifest at any age and the condition
often progresses until puberty, at which time it stabilizes or
regresses. It seems to be genetically transmitted.

4. Syndromic AN is the name given to AN that is associated
with a syndrome. Familial and syndromic forms have been
subdivided into insulin-resistance syndromes and fibroblast
growth factor defects.

Insulin-resistance syndromes include those with mutations
in the insulin receptors (i.e., leprechaunism, Rabson-
Mendenhall syndrome), peroxisome proliferator-activated
receptor gamma (i.c., type 1 diabetes with acanthosis
nigricans and hypertension), 1-acylglycerol-3-phosphate O-
acyl transferase-2 or seipin (Berardinelli-Seip syndrome),
lamin A/C (Dunnigan syndrome), and Alstrom syndrome
gene [10,19,20].

Fibroblast growth factor defects include activating
mutations in FGFR2 (Beare-Stevenson syndrome),
FGFR3 (Crouzon syndrome with acanthosis nigri-
cans, thanatophoric dysplasia, severe achondroplasia
with developmental delay, and acanthosis nigricans).
Familial cases of acanthosis nigricans with no other
syndromic findings have also been linked to FGFR
mutations [3,21].

Type A syndrome: Also termed HAIR-AN syndrome
(hyperandrogenemia, insulin resistance and AN. The le-
sions of AN may arise during infancy and progress rapidly
during puberty. This syndrome is often familial, affecting
primarily young women (especially black women). It is
associated with polycystic ovaries or signs of virilization
(e.g. hirsutism, clitoral hypertrophy). High plasma tes-
tosterone levels are common. Early detection, diagnosis,
and treatment can help reduce further morbidity, improve
self-esteem, and have a positive impact on the quality of
life of these patients.

Type B syndrome: Generally occurs in women who have
uncontrolled diabetes mellitus, ovarian hyperandrogenism,
or an autoimmune disease such as systemic lupus erythe-
matosus, scleroderma, Sjégren syndrome, or Hashimoto
thyroiditis. Circulating antibodies to the insulin receptor
may be present. In these patients, the lesions of AN are of
varying severity.

Besides these variants there are other numerous syndromes,
the most well known of which are Hirschowitz syndrome,
which is familial, characterized by early onset, deafness and
gastrointestinal disorders; and Lawrence-Seip syndrome
[15,20] with lipodystrophy associated with AN.

Skeletal dysplasias: AN has been reported in association
with severe skeletal dysplasias due to activating mutations
in FGFR3. The development of AN in patients with skeletal
dysplasias is not due to insulin insensitivity or treatment
with recombinant human growth hormone. Whether the AN
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is due to altered melanocyte function in these individuals
remains to be elucidated [2].

5. Acral AN: The hyperkeratotic velvety lesions are most
prominent over the dorsal aspects of the hands and feet. It
occurs in patients who are in otherwise good health. Acral
AN is most common in dark-skinned individuals, especially
those of African American descent.

6. Drug-induced AN, although uncommon, may be in-
duced by several medications, including nicotinic acid,
insulin, systemic corticosteroids and oral contraceptives.
The lesions of drug-induced AN may regress following the
discontinuation of the offending medication.

7. Malignant AN is associated w76

ith internal malignancy, particularly gastric adenocarcino-
ma. It is characterized by sudden onset and it is sometimes
associated to other cutaneous markers of malignancy such
as eruptive seborrheic warts, florid cutaneous papilloma-
tosis and hyperkeratosis of the palms and soles. In the
case of malignant AN, multiple growth factors including
transforming growth factor a, insulin-like growth factor,
and fibroblast growth factor have been implicated. These
factors most likely act by exerting an insulin-like effect on
keratinocytes and dermal fibroblasts.

In approximately one third of cases of malignant acanthosis
nigricans, patients present with skin changes before any
signs of cancer. In another one third of cases, the lesions
of acanthosis nigricans arise simultaneously with the neo-
plasm. In the remaining one third of cases, the skin findings
manifest sometime after the diagnosis of cancer [10].

Warning flags that should trigger a careful evaluation for
malignancy in patients presenting with acanthosis nig-
ricans include unintentional weight loss and rapid onset
of extensive AN [19]. Mucosal AN is more common in
patients who have AN in association with a malignancy,
as are tripe palms, florid cutaneous papillomatosis, and the
sign of Leser-Trélat [19].

8. Mixed-type AN refers to those situations in which a
patient with one of the above types of AN develops new
lesions of a different etiology. An example of this would
be an overweight patient with obesity-associated AN who
subsequently develops malignant AN.

Laboratory assessment

The following investigations are recommended in subjects
with AN:

1) serum glucose and insulin

2) lipid profile

3) glycosylated hemoglobin level, and in selected cases
oral glucose tolerance test.

These data are useful tools for baseline screening and
follow-up of subjects at risk for type 2 diabetes mellitus,
hypercholesterolemia and hypertension.
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In 2000, the American Diabetes Association established
acanthosis nigricans as a formal risk factor for the develop-
ment of diabetes in children [22].

Insulin resistance (IR) is a metabolic disorder in which
target cells fail to respond to normal levels of circulating
insulin, which results in compensatory hyperinsulinemia
in an attempt to obtain an appropriate physiological
response [1,12].

In order to assess insulin resistance, insulin secretion and
insulin sensitivity, methods based on the hyperglycaemic
clamp have been validated both in obese and normal adults
[5,25]. In children, the euglycemic clamp procedure is
cumbersome, time consuming and technically difficult to
perform especially on a large group.

HOmeostasis Model Assessment of IR index (HOMA-IR:
fasting plasma insulin in mU/I x FPG in mmol/1/22.5) [10],
HOMA of percent b-cell function (HOMA-b%:20 x fasting
insulin in mU/1)/(fasting glucose in mmol/l — 3.5) (16) and
QUantitative Insulin-sensitivity ChecK Index (QUICKI:
1/(log10 fasting plasma insulin in mU/1 + log10 glucose
in mg/dl) [13] indices calculated on fasting samples have
the advantage of being quicker, simpler, less expensive and
cumbersome than those based on minimal models, making
them more acceptable to children, and ideal for large and
longitudinal studies. As a measure of insulin resistance
in obese youths, HOMA-IR seems more reliable than the
fasting glucose/insulin ratio and QUICKI [14].

Normal percentiles values (from the 2.5th to the 97.5th)
of HOMA-IR, HOMA-b% and QUICKI for the adolescent
Italian population are available in the literature [8].

One hundred and forty-nine overweight and obese chil-
dren were screened for AN by Dubnov-Raz et al. [7].
Twenty-two (14.8%) children had AN. Children with AN
had greater height, weight, BMI, waist circumference,
waist-to-height-ratio, triceps skinfold thickness, and total
and truncal body fat percentage, compared to those with-
out AN. After adjustment for age and BMI, no adiposity
measure was increased in children with AN. The authors
concluded that overweight and obese children with AN
basically have greater overall and central adiposity than
those without it.

A large-scale screening of fifth-grade students in West
Virginia explored the prevalence of metabolic syndrome
among 676 male and female participants who had mild to
severe AN. Children with AN who were classified as obese
or morbidly obese were at significantly increased odds of
having metabolic syndrome [11].

Treatment
Treatment is directed towards management of the under-
lying cause that includes either weight reduction, discon-
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tinuation of offending drugs, correction of the endocrine
abnormality or therapy of the underlying malignancy.

Emollients, keratolytics, calcipotriol, systemic retinoids,
CO2 laser ablation, and long-pulsed laser may improve
appearance. In the setting of AN with obesity, weight loss
with appropriate dietary and lifestyle modifications should
be encouraged [10]. Oral metformin is a first choice drug
in the treatment of AN associated with obesity and insulin
resistance [6]. Follow up care should be coordinated with the
patient’s primary care physician and should include periodic
measurements of body weight and blood insulin levels.

Conclusions

Acanthosis nigricans is a lesion affecting localized areas of
the skin in persons with obesity and/or hyperinsulinemia.
Biochemical mechanisms for developing this hyperplastic
lesion are unclear, but likely involve local cutaneous growth
factors. Clinicians should recognize acanthosis nigricans
because it heralds disorders ranging from endocrinologic
disturbances to malignancy. AN in association with high
BMI (at or above the 85™ percentile) is a sensitive screen-
ing tool for identifying children and youth with IR who are
at increased risk for developing type 2 diabetes and other
features of the metabolic syndrome [11].
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SUMMARY

ACANTHOSIS NIGRICANS IN ADOLESCENTS: A
PRACTICAL APPROACH
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Acanthosis nigricans (AN) is a lesion affecting localized
areas of the skin in persons with obesity and/or hyperinsu-
linemia. Biochemical mechanisms responsible for develop-
ing this hyperplastic lesion are unclear, but likely involve
local cutaneous growth factors. It is associated with obesity,
endocrinopathies (insulin resistance, diabetes mellitus,
Cushing disease and acromegaly) and visceral malignan-
cies. Clinicians should recognize AN because it may herald
disorders ranging from endocrine disturbances to malig-
nancy. Early recognition of these conditions is essential to
identify children who are at highest risk for developing type
2 diabetes and further metabolic abnormalities.

Keywords: Acanthosis nigricans, assessment, adoles-
cents.
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Axanrokeparonepmusi (Acanthosis nigricans — AN) — no-
paKeHHE JIOKAJIM30BAHHBIX YYaCTKOB KOXKH Yallle BCTpe-
YaeTcs y JIUI C OKUPEHUEM /WM TUIEPUHCYIMHEMHECH.
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bruoxummuyeckre MEXaHU3MbI ATHX TMIEPIUIACTHUECKUX
U3MEHEHUN HESICHBI, BO3MOXHO, ONPEIEICHHYIO POJIb
urpatt Qaktopsl pocra koxu. AN acconuupyercst ¢
0)KHUPEHUEM, YHJAOKPUHOMATUIMH (PE3UCTEHTHOCTH
K WHCYIWHY, caxapHblii nuabet, 6one3nsp Kymunra u
aKpoMeraiug), a TakKe C 3I0KaueCTBEHHBIMH Oy XOJs-
MU BHYTPEHHUX OpraHoB. KIIMHUIUCTBI TOJIKHBI yMETh
pacno3HaBaTth AN, Tak Kak OHa MOXET MPe/IBEIaTh P
HapylLIEHU — OT YHAOKPUHOIIATUH 10 omyxoJjeil. PanHee
pacmo3HaBaHUE 3TOTO COCTOSHUS BEChbMa BaXKHO IS
uaeHTH(QUKAIIMKM IeTel ¢ BBICOKUM PUCKOM Pa3BHUTHUS
caxapHoro aua0era TMna 2 M AaJlbHEHIIMX MeTa0oJu-
YECKUX HAPYUICHUH.
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Although growth hormone (GH) is secreted throughout
life, its role in adulthood has been mainly studied in the
last two decades.

GH is an important growth-promoting factor that has been
shown to have metabolic, inflammatory and immunologic
importance [15,33]. Adults with GH deficiency (GHD)
experience lack of positive wellbeing, depressed mood,
feelings of social isolation, decreased energy, and an overall
poorer quality of life when compared with controls [4,33].
Their bone mineral density (BMD) is also reduced, result-
ing in increase in bone fracture rate [40,43,49,52].

Moreover, experimental studies suggest that GH and
IGF-1 have stimulatory effects on myocardial contractil-
ity, possibly mediated by changes in intracellular calcium
handling [21].

Short-term GH replacement therapy in adults has been
associated with beneficial effects on body composition,
fat distribution, cardiac function, BMD and quality of life
[L1]. It remains to be determined, however, whether or not
chronic GH replacement therapy can indeed have beneficial
effects on morbidity and mortality [57].

Significant barriers to treatment of adults who have GHD
exist. These include a perceived difficulty in making a se-
cure diagnosis, non standardized strategies for dosing and
treatment monitoring, a lack of awareness or acceptance of
data supporting efficacy, concern regarding the relationship
of GH to side effects or complications, cost and need for
daily injections.

This review paper provides a summary of the current state
of knowledge regarding GHD in adults and gives some
recommendations for the diagnosis and treatment of GHD
in adult patients with thalassaemia major (TM).

GHD in adult TM patients

Adults with TM have several clinical manifestations
comparable to those with GHD: muscle wasting, weak-
ness and cramps, neuromuscular abnormalities, cardio-
myopathy and cardiac complications, decreased bone
density and osteoporosis associated with an increased
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risk of fracture, decreased muscle mass, abnormal fat
metabolism, increased prevalence of impaired glu-
cose tolerance or diabetes, decreased insulin sensitiv-
ity and premature senescence of cells (lymphocytes)
[25,35,43,44,54].

Although anemia and chronic iron overload are important
etiologic factors, other complications such as chronic liver
diseases and endocrinopathies (hypothyroidism, hypopara-
thyroidism, insulin dependent diabetes, GHD and insulin
like growth factor 1 (IGF-1) deficiency) may actively
contribute to these clinical manifestations [28].

GHD or neurosecretory GH dysfunction, as well as reduced
IGF-1 production, have been reported in children and
adults with TM [16,50,51]. The documented GH-IGF-1
alterations in adult TM patients could be a continuation of
the childhood GHD state or a newly developed deficiency
with age [42,44,45,48,50-52].

In adult TM patients, the prevalence of GHD and /or
IGF-I deficiency is relatively high and varies from 8%
to 44% in different centres (Table). De Sanctis et al.
[19] sent a questionnaire to 29 centres treating a total of
3817 TM patients. Thirty-six per cent of patients were
over the age of 16 years. Short stature was present in
31.1% of males and 30.5% of females, and the preva-
lence of GHD was on average 7.9% in males and 8.8%
in females. Analysis of these results indicate that GHD
in TM patients probably is an age-related phenomenon
and the risk of pituitary and/or hypothalamic dysfunction
remains high in adult TM patients, despite improvements
in the care of hematologic problems and treatment of
iron overload.

These functional abnormalities of the GH/IGF-1 axis, in
patients with TM, are accompanied by structural abnormali-
ties of the pituitary gland (pituitary siderosis and atrophy)
and its stalk [1,2].

The presence of hepatic siderosis with cirrhosis and the high
incidence of chronic liver disease due to chronic hepatitis
can explain in part the defective synthesis of IGF-1 in the
liver [51,52].
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Table. Prevalence of GH and IGF-1 deficiency in adults with thalassemia in different studies

Number GH
Ar:tfl‘::;nac:d of provocative | GHD % IG;:I Comments
patients test
Poggi et al Arginine + The group affected by GHD showed a worse
(38) 28 GHRH 32% Low | one profile
Cavallo et Clonidine and 45% The reduction of GH reserve is more frequently
al (7) 29 ITT Low due to a hypothalamic than to a pituitary dys-
function
80% of patients with normal GH reserve had
low IGF-1 SDS.
. The reduced liver synthetic activity and low
Sciczhzl ot 94 GHRH N 41.4% Low GH secretion are major determinant of low
al (42) arginine IGF-1 production. Biosynthetic GH replacement
therapy in GHD thalassaemic adults is worth
considering
Analysis pointed to both GH peak and IGF-1
. SDS as predictors of femoral T-score. Mean
Sca;cig ot 64 GHRH+ 42.1% *Low femoral T-score was significantly lower in
al (43) argiine patients with severe GHD than in those with
normal GH
Patients with hepatitis C virus infection showed
. . lower IGF-1 concentrations than uninfected
Pl:lc(e31171)et 25 Sr}glﬁii 8% 72% subjects despite a normal GH reserve, suggest-
ing partial GH insensitivity at the post-receptor
level
GH status should be retested in adult thalassae-
mic patients with childhood-onset GHD. If the
Liﬁgsoa) ct 16 Sgﬁ: 19% low diagnosis of adult GHD is established, GH treat-
ment may be considered as it could contribute
to improved heart function and BMD
The clinical benefits of GH therapy need to be
Vidergor et 16 GHRH + 25% 69% determined. GHD alone does not account for
al (58) arginine the high prevalence of reduced IGF-1 in adult
B thalassemia
86.6% of patients with normal GH response
De Sanctis Glucagon to G‘ST hafi low IGF-1 level, indicative .of a
etal (16) 33 (GST) 44% Low relative resistance to GH. 9% (n =3) of patients
with GHD and normal T2* were found to have
reduced LVEF

*GF-1 < -1.88 SDS (54.6%)

The relevance of the defective GH-IGF-I axis to the patho-
genesis of cardiovascular disease in thalassemia
Cardiomyopathy remains the leading cause of death in pa-
tients with TM [15,33]. Despite regular transfusions, these
patients have larger ventricular volumes, higher cardiac
outputs and lower total vascular resistances. These hemo-
dynamic findings may be related to chronic anemia and/or
severe iron overload [39,47]. However, endocrinopathies
like GH-IGF-1 deficiency, hypothyroidism and hypopara-
thyroidism may contribute to the heart pathology [55].

The role of GH and IGF-1 as modulators of myocardial
structure and function are well established [6]. Receptors
for both GH and IGF-1 are expressed in cardiac muscles
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[21]. Therefore, GH may act directly on the heart or via
the induction of local or systemic IGF-1. In patients with
GHD, GH administration dramatically improves cardiac
function.The first case report of reversible severe heart
failure associated with GHD due to primary pituitary
failure improved within days on daily subcutaneous GH
[14]. Furthermore, in a GHD patient with severe dilated
cardiomyopathy, and reduced left ventricular ejection frac-
tion (LVEF), intramuscular treatment with 4 IU of GH daily
resulted in a marked improvement in myofibrillar content
of myocardiocytes [24].

Limited information are available in the literature of TM
patients with GHD and cardiac dysfunction.



GEORGIAN MEDICAL NEWS
No 9 (222) 2013

A 21-year-old woman with TM developed end-stage heart
failure within 3 months after withdrawal of GH. Intensive
treatment with digoxin, angiotensin-converting enzyme
inhibitor, diuretics and intensive iron chelation therapy
with desferrioxamine did not improve her progressive
heart failure. A myocardial biopsy excluded myocarditis
and showed moderate iron deposit in the heart. GH was
restarted and her heart failure reversed. One year later her
cardiac function normalized [22].

The second case was an Italian 23-year-old man with
GHD, insulin-dependent diabetes mellitus, hypogonad-
ism and enlarged left ventricle. He was treated with GH
and six months later physical examination, laboratory and
cardiologic evaluation showed a reduction in abdominal
waist adiposity, an amelioration of gluco-metabolic control,
a reduction of LVEF and an improvement of ventricular
motility [46].

In summary, the fact that untreated GHD, in the context of
varying degrees of hypopituitarism, is associated with an
adverse cardiovascular risk profile provides circumstan-
tial evidence for a causative role of GHD in mediating
increased rates of a cardiac dysfunction [36].

Therefore, clinicians taking care of TM patient should
consider GHD as a potential risk factor for cardiac failure
and should evaluate the potential favorable effect on cardiac
performance of GH treatment in TM patients.

The relevance of the defective GH-IGF-1 axis to the patho-
genesis of bone disease in thalassemia

Decreased bone mineral density (BMD) is a recognized
phenomenon in adult hypopituitary patients and is associ-
ated with an increased fracture risk [15,33]. Measurements
of markers of bone formation and bone resorption are con-
sistent with a low bone turnover state in GHD. Deficits in
bone mineral content and density are more striking in adults
with childhood-onset GHD. Failure to achieve peak bone
mass has important implications for the future development
of osteoporosis and fracture risk.

Despite the extraordinary improvements in diagnostic and
therapeutic management of thalassemia major osteoporo-
sis in TM still represents a prominent cause of morbidity
[43].

The pathogenesis of bone disease in TM is multifactorial
and complex [29,56]. Peak bone mass is achieved shortly
after completion of puberty and normally remains stable
until age-related bone mass begins.

GH and sex steroids play a crucial role in bone remodeling
and in the maintenance of skeletal architecture during adult
life. GH and insulin like growth factors have anabolic effect
in bone formation. Sex steroids act probably by increas-
ing the expression of RANKL by osteoblastic cells and
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alterations in the RANK/RANKL/OPG system in favor
of osteoclasts [56].

In TM patients, like in panhypopituitrism, impaired
GH secretion and lack of sex steroids due to pituitary
damage contribute to failure of achieving optimal peak
bone mass [20]. In addition, available evidence indicates
that qualitatively similar changes in BMD are found
in adult-onset isolated GHD as in panhypopituitrism,
therefore supporting a role for GHD in the pathogenesis.
Furthermore, these abnormalities in bone metabolism
and bone density are favorably influenced by GH re-
placement therapy [8].

Considering the relatively high prevalence of GHD among
children and adult TM patients, the possible role of GH-
IGF-I abnormalities in the pathogenesis of the osteopenia/
osteoporosis of this disease is raised and investigated in
children with TM. In two different studies on 30 and 29 TM
children the BMD at femoral neck and lumbar vertebrae
was highly correlated with the circulating concentrations
of IGF-1 and IGFBP-3, as well as with the auxological
parameters [31,49,52].

A study on the relation between GH secretion and BMD
in 61 adult TM subjects confirmed the high prevalence of
both osteopenia/osteoporosis and GH-IGF-1 deficiency in
these patients and indicated that defective GH secretion and
diminished serum IGF-1 levels may contribute to femoral
demineralization [43]. Another study showed progressive
decrease of BMD with progression of age in TM patients
(osteopenia increased from 20% in age group 17-20 years;
to 40% in age group 21-25 years and 100% in age group
26-30 years) [29].

In summary, the relative high frequency of bone disease
associated with GH-IGF-1 axis abnormalities and the evi-
dence of a positive effect of GH on bone accretion in adult
GHD endorse GH therapy as a preventive and therapeutic
tool for low BMD. However, it is important to note that
the effects on fractures are not yet fully proven. Therefore,
randomized trials that compare homogenous groups of
GHD patients are still needed.

The relevance of the defective GH-IGF-1 axis to the patho-
genesis of impaired glucose tolerance in thalassemia

GH reduces insulin sensitivity (IS), whereas IGF-1 in-
creases it. IGF-1 seems to be critical for the development of
the B-cells, and impaired IS has been reported in GHD. The
frequency of changes in insulin sensitivity varies consider-
ably and is associated with age and abdominal adiposity.
GH replacement therapy has often been proposed to restore
IS in these patients [33,53].

The relation between GH-IGF-I deficiency and glucose
homeostasis in adults with TM and GHD and the effect of
GH therapy on glucose metabolism have not been studied.
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One of our peripubertal patients developed an impaired
glucose tolerance (IGT) [18] and one patient reported
by Gallisai (unpublished data, 1994) developed IDDM
during treatment with GH. Therefore, the possibility of
IGT should be excluded before initiating GH treatment
and blood glucose levels should be regularly monitored
in order to exclude any adverse influence of treatment on
glucose homeostasis.

Growth hormone diagnosis in adults

International consensus guidelines have focused on in-
sulin tolerance test (ITT) and growth-hormone releasing
hormone (GHRH) + arginine test as the best available tests
for the diagnosis of GHD in adults [11,26,27].

When ITT is contraindicated or GHRH is not available
or a hypothalamic GH deficiency is suspected, glucagon
stimulation test (GST) is an alternative option [30].

The GST can also provide co-assessment of ACTH reserve.
Although the GST is safe, with almost no contraindications,
it causes nausea and sometimes vomiting in 15-20% of
subjects [26,27].

The presence of obesity (especially abdominal), which
increases with advancing age throughout adulthood, cre-
ates significant difficulties in diagnosing GHD as the obese
state is associated with poor GH responsiveness to secre-
tagogues. Corneli et al. have defined BMI-specific cut-off
points for diagnosing adult onset GHD using GHRH +
arginine=11.5 ng/mL for those with BMI <25 kg/m?; 8.0
ng/mL, for BMI 25-30 kg/m?; 4.2 ng/mL for those with
BMI >30 kg/m? [12].

Many studies support the notion that IGF-1 levels of 1 SD
below the mean for men and women at various ages in their
life can be used in the context of a patient’s total clinical
assessment as an indication of GHD. However, a normal
IGF-1 value does not exclude the diagnosis of GHD, as a
significant overlap of IGF-1 levels between normal subjects
and GHD patients has been noted [11,26].

Diagnosis of GHD in adult thalassemic patients and the
1I-CET recommendations

Confirmation of persisting GHD at the time of comple-
tion of linear growth or an acquisition of GHD in adult
TM patients is important for a number of reasons reported
above.

Because GH treatment requires analysis of many fac-
tors, including efficacy of treatment on cardiac function,
metabolic parameters, psychosocial functioning, safety,
ethical considerations, financial cost and other burdens of
therapy, stringent diagnostic criteria are needed. The fol-
lowing recommendations are suggested by the International
Study Group of Endocrine Complications in Thalassaemia
(I-CET) [17] for adult TM patients:
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1. Selecting thalassemic patients for GH testing and pos-
sible therapy appears to be difficult because of the occur-
rence of many symptoms and signs in thalassemia that
overlap with those for adult GHD.

2. Clinical and laboratory parameters that favour
performing GH stimulation test include: short stature
(HtSDS <-2.5), severe and/or prolonged iron overload,
presence of severe osteoporosis and/or serum IGF-I
level <-2SDS for age and sex (Soliman, submitted for
publication).

3. In consideration of all controversy over the best method
to diagnose GHD, we believe that two stimulating tests are
necessary and required for an accurate diagnosis of GHD
in adult TM patients [37].

4. The ITT test has been the stimulation test used by most
endocrinologists to diagnose GHD in adults. Insulin-
induced hypoglycaemia, however, may pose significant
risks in the setting of any known cardiovascular disease that
is quite common in TM patients [39]. Therefore, alternative
GH stimulation tests must be used. The co-administration
of arginine and GH-RH is a powerful stimulus for GH
release and glucagon stimulation test is a reliable and safe
alternative choice to ITT [26,34]. Glucagon is administered
intramuscularly and serum samples are taken up to 240
minutes.

5. Adults who have GHD may have normal responses to
GHRH + arginine in the setting of hypothalamic GHD
[50,51].

6. Adjustment of peak GH cut-off values for assay differ-
ences has been recommended by International Consensus
Guidelines for the diagnosis of adult GHD [6,9,10,13].
Reference Preparation (98/574) is used in all GH as-
says. It should be specified if GH isoforms (e.g. 20 and
22kDa GH) or GH binding protein might interfere [9]. A
GH response, to provocative stimulation test <3 ng/mL,
when measured by polyclonal antibody (RIA), or less
than 2.5 ng/mL, when measured by monoclonal antibody
(IRMA), is suggestive of severe GHD [3,26].

7. GHD during the transition period: proposed intervals
between cessation of GH treatment and re-testing of the
GH axis generally range from 1 to 3 months. During this
phase a cut-off level of <5 ng/L is considered as compatible
with a diagnosis of GHD. We also recommend optimization
of all other hormone therapies, BMI and pubertal status
of patient (recognizing that the greatest amount of GH is
produced during puberty) for an accurate interpretation
of GH test.

8. If provocative testing demonstrates severe GHD, con-
sideration of GH therapy can be raised and discussed in
detail with the patient (the pros and cons).

9. GH stimulation testing is not strictly required in TM
patients with cardiac failure in presence of a normal MRI
cardiac T2* and/or a personal history of childhood-onset
GHD.

10. In chronic liver disease, IGF-1 levels are decreased, and
the circulating levels correlate to the extent of hepatocel-
lular dysfunction.
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11. Very low IGF-1 levels, especially in those patients with
childhood-onset GHD, in the presence of pituitary iron
deposition and/or atrophy are suggestive of GHD [5].

Potential benefits and adverse effects of GH therapy in
adults with GHD including thalassemics

Potential benefits of GH therapy include [9,32,34]:

1. Improvement of bone mineral accretion and possible
prevention and/or amelioration of osteopenia.

2. Inotropic effect on the heart and possible prevention and/
or amelioration of cardiac function.

3 Anabolic effect on skeletal muscles, lean body mass and
exercise capacity.

4. Improvement of physical fitness.

5. Improvement of psychological well-being.

Potential adverse effects of GH therapy include
[9,32,34]:

1. Arthralgia, myalgia, fluid retention and carpal tunnel
syndrome.

2. Benign intracranial hypertension.

3. Possible increased risk of neoplasia due to mitogenic
effects of IGF-1.

4. Impaired glucose tolerance and increased insulin re-
sistance.

5. GH replacement can lower FT4 levels and also in-
hibit 11- beta hydroxysteroid dehydrogenase resulting
in an increase in cortisone production and subsequent
decreases in cortisol production. These changes are small
and typically not clinically significant. However, it is
possible that secondary hypothyroidism and hypoadren-
alism may be unmasked in susceptible patients. Those
patients already on thyroid and cortisol replacement
due to pituitary insufficiency will need to be monitored
closely for signs and symptoms indicating a need for
increased dosages of these hormones.

6. GH treatment increases cytochrome P450 (CP450) and
may alter the clearance of compounds known to be me-
tabolized by CP450 liver enzymes (e.g., corticosteroids,
sex steroids, anticonvulsants).

Treatment of GH deficiency in adults with thalassemia
Patient selection

All TM patients with documented severe GHD are eligible
for GH replacement. The goal for GH replacement in
adults is to correct the abnormalities associated with GHD
[9,10,13,23,34].

Proper blood transfusion and iron chelation as well as
correction of all nutritional deficits and adequate hormone
replacements for other deficiencies (sex steroids, thyroxin,
and insulin) are essential prerequisites before starting GH
therapy [19].

Each clinician must base treatment decisions for each pa-
tient on the clinician’s independent judgment, knowledge of
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the patient’s circumstances, and continuing developments
in the field.

Basal evaluation, before GH treatment, should include
clinical (height, weight, BMI, waist circumference, pubertal
status), laboratory, instrumental and radiologic evaluation.
Biochemical parameters include measurement of serum
ferritin and fructosamine levels, oral glucose tolerance
test, liver function tests, hepatitis screening and antitrans-
glutaminase antibodies. Endocrine evaluation includes:
measurement of serum IGF-1, TSH, FT4, cortisol and sex
steroids. Cardiac evaluation includes: echocardiography
and T2* MRI of the cardiac iron overload. BMD and
muscular strength, endurance and flexibility are important
to assess. Evaluation of quality of life using adult GHD
assessment questionnaire and energy status questionnaire
is recommended [32,41].

Dose selection

The objective of treatment is to maximize benefit and mini-
mize side-effects. Experience has shown that sensitivity
to GH treatment varies considerably between individuals,
with elderly individuals being the most sensitive. However,
some degree of GH resistance has been reported in TM
patients [17,19,48,50].

Dosing of GH replacement therapy in all patients should
be individualized. It is recommended that therapy should
start with a low dose (0.15-0.30 mg/day; 0.45-0.90 IU/day).
The dosage should be increased gradually every one to two
months, on the basis of clinical and biochemical responses.
The target is achieving an optimal clinical response without
any side effects. Clinically significant effects may not be
seen before few months of treatment. Biochemically IGF-1
levels is adjusted to be in the upper half of the age-adjusted
reference range [9,10,13,34]. Therefore, a high degree of
methodological consistency in the assay and a specific ref-
erence ranges for IGF1 are essential for the interpretation
of results. Furthermore, careful consideration of factors
influencing IGF1 levels in adult TM patients is crucially
important for correct interpretation of IGF1 levels.

The maintenance dose may vary considerably from per-
son to person and seldom exceeds 1.0 mg/day (3 1U/day)
[9,10,13,23,34]. Clinical experience has demonstrated that
the variability in subcutaneous absorption and individual
responsiveness to GH make dose determination based on
body weight or body surface area less helpful than antici-
pated. Besides, some adult patients experience side-effects
even with a low dose [9,10,13,23,32,34].

In accordance with the clinical practice of treating GHD
children, we recommend that GH be administered as daily
SC self-injections in the evening.

During puberty, adolescents with GHD typically receive
GH in a wide range of doses (usually between 1.25 and
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2.5 mg/day). Whereas in the transition period, patients
should reduce their GH dose. If GH is already discontin-
ued, patients can restart GH therapy at a dose of 0.2-0.5
mg/day [34].

GHD and multiple hormone deficiencies

Standard hormonal replacement therapy should be moni-
tored closely when GH therapy is administered. Testoster-
one appears to stimulate IGF-1 production [39]. In contrast,
oral administration of estrogen increases GH secretion and
decreases serum IGF-1 concentration. Therefore, estrogen
replacement blunts the IGF-1 response to GH replacement
in women, whereas in men, androgen replacement increases
IGF-I responsiveness over time.

In patients with GH, central (secondary) hypothyroidism
may first become evident or worsen during GH treatment.
Therefore, patients treated with GH should have periodic
thyroid function tests and thyroid hormone replacement
therapy should be initiated or appropriately adjusted when
indicated [9,10,13,23,32,34,41].

Follow-up

It is recommended that TM patients with GHD receiving
GH replacement should remain under long term surveil-
lance by an endocrinologist to monitor their response as
well as to detect possible long-term side-effects early.
Patients may need to be seen initially by the endocrinolo-
gist as often as monthly. Once treatment is stabilized, two
—three visits per year will suffice.

GH therapy in adults with GHD and cancer risk:

The growth promoting effects of GH and IGF-1 provide a
plausible theoretical basis by which GH treatment could
increase cancer risk. Overall, the published data so far do
not fully suggest that GH therapy is associated with caus-
ing or accelerating recurrences of tumors. However, it is
that some adverse events may become evident over time
and, therefore, continued surveillance remains mandatory
in patients on GH therapy [11].

Conclusions

GHD is now well-recognized in many adult patients with
TM. This clinical syndrome can be corrected by proper GH
replacement. Investigating TM patients within the appropri-
ate clinical context is important to identify those who may
be eligible for treatment. Each doctor must base treatment
decisions for each patient on the clinician’s independent
judgment, knowledge of the patient’s circumstances, and
continuing developments in the field to provide maximal
safety to the patient. Dynamic tests for investigating GHD
should only be performed in patients in whom there is high
clinical suspicion and therapy should be limited to those
with biochemically proven GHD. The pros and cons of GH
treatment must be discussed with each patient, after which
GH doses should be individualized and titrated to maximum
efficacy with minimal side effects. Prospective studies to
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monitor potential benefits versus possible side-effects will
enable endocrinologists to define recommendations on dos-
age and the long term effects, particularly on cardiovascular
and bone status of GH therapy in adult TM patients.
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SUMMARY

GROWTH HORMONE DEFICIENCY IN ADULTS
WITH THALASSEMIA: AN OVERVIEW AND THE
I-CET RECOMMENDATIONS

ISoliman A., 2De Sanctis V., ’Elsedfy H., “Yassin M.,
SSkordis N., ‘Karimi M., 'Sobti P., *Raiola G.,
*El Kholy M.

'Department of Pediatrics, Division of Endocrinology,
Hamad General Hospital Doha, Qatar; *Pediatric, En-
docrinology and Adolescent Outpatient Clinic, Quisisana
Hospital, Ferrara, Italy, 3Department of Pediatrics, Ain
Shams University, Cairo, Egypt; *‘Department of Paedi-
atrics, Division of Pediatric Endocrinology, Makarios
Hospital, Nicosia, Cyprus, Department of Hematology,
Alamal Hospital, Hamad Medical Center, Doha, Qa-
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Medical Sciences, Shiraz, Iran, "Department of Pediatrics,
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This review paper provides a summary of the current state
of knowledge regarding GHD provides recommendations
for the diagnosis and treatment of GHD in adult patients
with thalassaemia major (TM). The reported prevalence of
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adult GHD and /or IGF-I deficiency in TM patients varies
from 8% to 44 % in different centers. Because GH treat-
ment requires analysis of many factors, including the effect
of treatment on cardiac functions, metabolic parameters
and psychosocial functioning, along with safety, ethical
considerations, financial cost and other burdens of therapy,
stringent diagnostic criteria are needed. The authors report
the diagnostic recommendations of the International Study
Group of Endocrine Complications in Thalassemia (I-CET)
for adult TM patients.The pros and cons of GH treatment
must be discussed with each patient, after which GH doses
should be individualized and titrated to maximum efficacy
with minimal side effects. Prospective studies to monitor
potential benefits versus possible side-effects will enable
endocrinologists to define recommendations on dosage and
the long term effects, particularly on cardiovascular and
bone status of GH therapy in adult TM patients.

Keywords: Thalassemia major, adults, growth hormone
(GH), insulin like growth factor-1 (IGF-1), GH deficiency,
IGF-I deficiency, diagnosis, therapy.

PE3IOME

JE®UIUT TOPMOHA POCTA Y B3POCJIBIX
BOJIbHBIX TAJTACCEMMEI: OB30P JIUTEPA-
TYPBI U PEKOMEHJIALIUU MEJKTYHAPOJTHOM
WCCJENOBATEJILCKOM T'PYIIIbI IO U3YYE-
HUIO DHJIOKPUHHBIX HAPYIIEHUIA TP TA-
JACCEMMH (I-CET)

ICostuman A., *JIe Cankruc B., *ducendu X., “SIccun M.,
SCropauc H., *‘Kapumu M., "Co61u I1., *Paunona I,
3351 Xomu M.

'Xamaockuii meduyunckuii yewmp, denapmamenm ne-
ouampuu u paouonoeuu, /Joxa, Kamap; *Keucucanckuil
20Cnumans, AMOYIAMOPHAsL KIUHUKA Oemell U ROOPOCHIKOG,
Deppapa, Umanus, >Aun Lllamckuil ynusepcumem, neoua-
mpuueckuti denapmamenm, Kaup, Eeunem; *[ocnumans
Maxkapuoca, denapmamenm neduampuu, omoeieHue
neouampuueckoi anooxkpunonozuu, Huxosus, Kunp, *Xa-
MAOCKUT MEOUYUHCKULL YeHmp, Anamaibckull 20Cnumainb,
Odenapmamenm cemamonoauu, Jloxa, Kamap, *Illupazckuil
VHUBEpCUmem MeOuYuHCKUX Hayx, I emamonocuueckui uc-
cnedosamenvexuil yenmp, lupasz, Upan, ’atiananockuil
MEOUYUHCKULL KOJLLeOIC, NeOUAmPUYecKull 0enapmamenm,
Jlaoxuana, Ilenoocad, Unous; *Tocnumane Ilyenuese-
Yuauuuo, neduampuueckuii oenapmamenm, Kamanzapo,
HUmanus

B 0030pHOi1 cTaThe MPEACTABICHO COBPEMEHHOE CO-
CTOSTHHE BOIIPOCA OTHOCHUTEJIBHO JIe(pHIIITAa TOPMOHA POCTa
(AI'P), naHb! pekOMEeHJaIluK 0 AUATHOCTHKE U JICUCHHIO
JT'P y B3pocibix manueHToB ¢ Oonbiioi tamaccemueii (BT).
[lo naHHBIM pa3nuuHbIX aBTOpOB, yactora J{I'P n/unm nedu-
UTa WHCYIUHONOA00HOTO (hakTopa pocta 1 y OONBHBIX
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BT Bapweupyet B npeznenax ot 8 no 44%. [lpu nedenun
ropmoHoMm pocta (I'P) Tpebyercs aHaIn3 MHOTOYHCIICHHBIX
(axropos, Bkirouas nevicteue I'P Ha GpyHkImu cepua, me-
TaboIMYecKue MapamMeTpsbl, ICHXO0-COLUANIbHbIC (DYHKIINY;
CIeIyeT yYUTHIBaTh 0C30MACHOCTh JICUECHUS, 3ITHUECKUE
cooOpaskeHust, IIeHY U IpyTrHe TpyAHOCTH Teparnui. [Toaro-
My HEOOXOAMMBI TOYHBIC AMArHOCTHYECKHE KPUTECPHUH.
ABTOPBI IPEJCTABISAIOT AUATHOCTUYECKUE PEKOMEHIAINN
Me:xryHapoIHOM UCCIeN0BaTeIbCKOM IPYTIIBI 10 U3YUEHUIO
SHJIOKPUHHBIX HapymeHuit npu tanaccemuu (I-CET) mms
B3pOCHbIX ManueHToB ¢ BT. ApryMeHTsI 3a 1 IPOTUB JICUCHUS
I'P no/mKHBI OBITH 0OCYKICHBI C KayKIbIM ITAIEHTOM, MOCIIC
9ero J03a npernapara J0/bKHa ObITh HHIUBHAYaIU3UPOBaHA
W OTKOPPEKTHUPOBaHa JUIsl IOCTHIKEHHSI MAKCUMAJILHOM ()~
(heKTHBHOCTH NPH MHHUMYME ITOOOYHBIX JeicTBuid. [Tpo-
CTEKTUBHBIC HCCIEJOBAHMSA C 1IN0 MOHUTOPUHTA TOTCH-
[[MAJTbHBIX TI0Jb3bI K Bpea (Pa3BUTHs TOOOYHBIX 3P (HEKTOB)
JICYEHHUS TTO3BOJIAT YTOUHUTH PEKOMEH TAIIUH 1O I03UPOBKE 1
MIPOrHO3UPOBAHUIO JIOJITOCPOUHBIX Pe3yNbTaroB jieueHus [P, B
YAaCTHOCTH, €r0 ACUCTBUS HA COCTOSHUE KapIMOBACKYJIIPHOU
CUCTEMBI U KOCTEH y B3pOCIIbIX NaueHToB ¢ bT.

6gbogdy

DOl d3m@HInbol gnoEod0 momsligdool jmby
dJob@Ooen 3530960 9dd0: @o@gBs@y@ols dodm-
bogngs @o mognsligdool ML g9bom gMobymo wom-
0393900L dgabTsgmgano Log@msdm@olom xagaol
(I-CET) ég3mdgbosiogdo

's. bomgoodsbo, ?3. ©g LabgHobo, 3. ganligogo,
3. 0obl0bo,%6. Lgmeolo, 3. 3o®0do,’3. Lmdgo,

o ®00mes, 3. gen bmano

135300l bodgpoiobm  (36@®0, 3gpos@@ools ©s
Goomememaool ©g3sMmFsdgbGo, ©mds, JoGoMo;
2380L0Lobols 3mb3odoo, dogdgms s dmbs@ms
530 BAMA0YE0 3006035, 89M5MS,0H 0@ 05; Y506
‘dodol 9boggdlodgdo, 3gLosd@ogmo ©g3s@Fo-
39630, Joomm, 933033 g; *ds35M0mLols 3ml3o@smo,
390058M00l  ©935MFHIgbE 0, 3gosd@oygemo  9b-
0 3O0bOEMY00ls dobymgomgds,boJmnbos, 3g0 3G m-
bo; “3odools bodgoozobm  96G@0, sansdsaols
3ml3o@ogo, 3gds@memaool ©g3s®@sdgb@o, wmds,
350°M0; “do@sbols Lodgwoiobem dgEbog@gdgdols
96039003 g3 0,399 menmyools jgerggomo 3963 @0,
‘FoA5b0,00560; 050565600 Lodgooobe 3O IX0,
390053 @00l ©g3oMASTgbR0, godosbs, 39bxsdo,
0bmgmo; L393mmogbg-hoshomls 3mldo@swo, 3gwos-
B®o0l ©9350B0d96@0, 3oBSbboM, 0Gogos

dodmbogngom LEsRosdo dmEgdygemos gmebols
0obodgodmgg dpamdstgmds bOEol dm®Imbols
©0g58030G0L (bdw) dglsbgd,{s@dmwygboenos wowo
noslgdool (m) dJmbg dmb@wog 3530963 9bd0
B3 ospbml@ogols s 33y@bsgmmdbols @ g5m-
d9bo30g00. Lbgoswalbgs 396@®ol dmbozgdgdom,

87



oo dJmbg 3530963 gdd0 b3 wo/ob 0bliyaobols
b ogbo bAwol BoJ@m@o 1-0l Lobdody 8-44%-00.
0dols gomgomolifobgdom, Mmd b@awols dm@dmbom
(B3) dgg@bognmds  ddogomo  goJBmdol gomgo-
@ol{obgdsls dmombmgl (d3y@bogomdbols 9539dH0
9ol g9bJ3ooby, IgBsdmmad  3s®adgd®gdby,
AboJmbm@osmag® }96]30gdbg, glog@mbmgds,
9003900 dJnlob@gdgdo, golio s I3ydbsgmdols
bbgs Lodbganggdo), bakodms bygl@o Lowosybml-
B0gm™ MO0 ghoydgools Vgdydoggds. LHs@osdo
dmgdygmos  mogosligdool ML gbomg®obyao
PoMmggggdol d9aLTegamgmo Logtmsdm@obm
x3980L (I-CET) Lowosabmli@ogm Ggzmdgbosiogdo
o035 9d@o  dobOomo 353096@go0lomgolb.
>M9396@ 900 d39@bogrmbol @olsbodbop ©s dols

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

Lo obss@dogyme monmggen 353096@msb dods@mmg-
dom 9bs ogml asbbogoygano. b3-ol wmbs ybos
04l obpogogomobgdygmo s Jobowspgdyemo
0dsy 35050, @md Jom{ gy 0bsls doJlodognydo
3220604900 989JH0 33aORoM0 grgagdol dobo-
doemobgdom. >0 gdgeos 3Mm3g]d o jgeg-
3900l Bo@omgds b3 d3@bognmdols 3m@gbzoymo
Lo®agdeobs s dogbgmdols (3390©0mo0 939]Bgd0l)
dmbo@mmobaolbomgol. gl dglodemgdgenls aobools
50bggfml @mbodmgdolis s d3@bognmdols g@dgan-
3500560 9839JB 900l 3Omabmbymo  Mgzmdgbos-
(30900, 25bLsggmagdomn - b3 mg@sdools bgaysg-
ggbols dglobgd yye-Lolbendodmgms Lol gdols
©s dgengdols Jpamds@gmdeby o ©ssgo oY
dobAeog 353096 gddo.

HIGH PREVALENCE OF CENTRAL HYPOTHYROIDISM
IN ADULT PATIENTS WITH B-THALASSEMIA MAJOR

De Sanctis V., 2 Soliman A., *Candini G., “Campisi S., SAnastasi S., *Yassin M.

!Pediatric and Adolescent Outpatient Clinic, Quisisana Hospital, Ferrara, Italy; *Department of Pediatrics,
Hamad Medical Center (HMC), Doha, Qatar; *Department of Medical Physics, St.Anna Hospital, Ferrara,
Italy; Unit for the Diagnosis and Treatment of Thalassaemia, Umberto I Hospital, Siracusa, Italy;
‘Department of Thalassaemia, Garibaldi Hospital, Catania, Italy,

*Department of Hematology, Hamad Medical Center (HMC), Doha, Qatar

Over the course of the past 2-3 decades, hypertransfusion
regimens and iron chelation therapy have significantly
increased the life expectancy and improved quality of life
of patients with thalassaemia major (TM) (22). On the other
hand, frequent blood transfusions leading to iron overload
and the chronic nature of the disease have contributed to a
whole new spectrum of complications in adolescents and
young adults suffering from TM [24].

In 1995, our Italian Working Group on Endocrine Com-
plications in TM reported delayed puberty in 47% of
females and 51% of males, arrested puberty in 12.6% of
females and 15.7% of males, secondary amenorrhea in
25% of adult females, diabetes mellitus in 16.8%, impaired
glucose tolerance in 13%, hypothyroidism in 15.9% and
hypoparathyroidism in 6.3% in a large cohort of thalassemic
patients [21]. These complication are mainly attributed to
iron overload and chronic liver diseases [4,6,9,21,26].

The commonest form of thyroid dysfunction seen in sub-
jects with TM is primary hypothyroidism due to abnor-
malities of the thyroid gland which leads to insufficient
production of the thyroid hormones [21,26]. Thyroid failure
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is expected to be more prevalent in older patients (as seen in
other endocrine deficits). However, in developing countries
it may occur at younger ages as reported by Rindang et al.
[25] and Malik et al. [19].

Central hypothyroidism (CH) seems to be an uncommon
clinical entity [7,10,16] although the anterior pituitary gland
is particularly sensitive to free radical oxidative stresses and
MRI shows that even a modest amount of iron deposition
within the anterior pituitary can interfere with its function
[4]. The diagnosis of CH in TM is not easy because most of
the symptoms are nonspecific and frequently are attributed
to anaemia or other associated complications [2,12,18].

Therefore, we explored the prevalence of CH in a large
group of TM subjects of different ages, followed in our
Centres or Outpatient Clinics.

Material and methods. 339 TM patients who were regu-
larly blood transfused to maintain a mean haemoglobin
level of 10 g/dl were screened between June 2011 and
September 2012,. Chelation therapy with desferrioxamine
(DFX) or deferiprome was given to all TM patients, from
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the prepubertal age or peripubertal age, in order to reduce
the entity of iron overload. The diagnosis of TM was based
on the usual haematological criteria, Hb electrophoresis and
the need for regular blood transfusions [21].

The following clinical and laboratory data were registered:
age, sex, age at first transfusion, age at start of regular
chelation therapy , duration of iron chelation therapy ,
compliance to treatment, serum ferritin level in the last year,
hepatitis C virus seropositivity (HCVab and HCV-RNA
positivity), free thyroxine (FT4) and thyrotropin (TSH) ,
anti-thyroglobulin and anti-microsomal antibodies, and the
presence of associated growth and endocrine complications
(height <3 percentile, hypogonadism, diabetes insulin-
dependent and hypoparathyroidism).

The following exclusion criteria were used:

1. Patients with a diagnosis of thalassaemia intermedia.
2. Patients with acute illness and/or euthyroid sick syn-
drome. The laboratory parameters of this syndrome includes
low serum levels of triiodothyronine (T3 /FT3 ) and a high
level of reverse T3, with normal or low levels of thyroxine
(T4/FT4) and normal or low levels of TSH [12].

3. Negative anti-thyroglobulin and anti-microsomal an-
tibodies.

4. The use of pharmacologic agents that may affect TSH or
interfere with thyroid function, metabolism and transport
[2,11,12,17].

Hormonal data (FT4 and TSH) were compared to those of
a group of normal 20 control subjects (31+4 years) and 20
TM patients ( mean age 2443 years ) with normal thyroid
function (FT4 and TSH in the normal range).

The diagnosis of CH, was based on the following findings:
a low free thyroxine level (FT4 below normal reference
range) with a low or “inappropriately normal” basal thy-
rotropin concentration (TSH) as verified at least in two
consecutive measures [1,2,11,12].

Serum ferritin level was arbitrarily categorized as good,
fair and poor if the levels were <1000 ng/ml, from 1000 to
2000 ng/ml and >2000 ng/ml, respectively (normal level
<150 ng/ml).

Ethical approval and informed consent, according to the
Declaration of Helsinki, were obtained from each patient
and healthy control who participated to the study.

Blood samples were drawn in the morning after an over-
night fasting and at least 2-3 weeks after the last blood
transfusion.

Samples for TSH and FT4 were assessed with an electro-
chemoluminescence (ECLIA) assay with a normal range of
0.8-1.8 ng/dL for the FT4 and 0.5-4.6 mIU/1 for the TSH. The
minimal detectable levels of FT4 and TSH were 0.2 ng/dL,
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and 0.1 mIU/L, respectively. The inter-assay and intra-assay
coefficients of variations of FT4 varied from 5.8% to 6.26%,
and from 2.6% to 2.9%, respectively, and those of TSH were
from 5.1% to 5.7%, and from 2.2% to 2.9%, respectively.

Characteristics of the studied patients are reported as mean
+ standard deviation (SD), median, number and range.
Statistical significance of the differences between variables
was assessed using the unpaired two-tailed Student’s t test
or Wilcoxon test using a software package program. A p
value < 0.05 was considered as significant. The analysis
of frequency distributions for age and sex were analyzed
using chi-square test while the multiple regression analysis
was conducted using the multiple linear fitting with least
squares method.

Results and discussion. Ofthe 339 cases of TM, 164 (48.3%)
were males and 180 (53%) females, with an age range of 1- 48
years (85.2% patients were older than 21 years).

Twenty five were prepubertal (<11 years;13 males), 9 were
in peri-pubertal age (between 11 and 16 years; 3 males) and
305 were pubertal (>16 years ; 164 males).

Central hypothyroidism was diagnosed in 26 (7.6%) of
patients. Their mean age was 29.9+8.4 years (median 29.1
years). The mean age of TM patients with CH was 30.8+5.8
in males and 28.8+10.9 years (p=NS ). The prevalence of
CH was 0 % in young patients below 11 years, 22% in
peri-pubertal patients and 7.8% in those above 16 years.
Twenty two patients (78.5%) were HCV antibody positive
and 11 patients (42.3%) HCV —RNA positive

Among the 26 TM patients with CH, 14 (53.8%) were males
and 12 (46.1%) were females, with no significant gender
difference in the frequency of CH (p=NS). However, the
3 youngest TM patients with CH were females (aged 14,
15 and 18 years, respectively).

Mean FT4 level in TM patients with CH was 0.74+0.08
ng/dL significantly lower when compared to euthyroid TM
patients 1.16+0.17 ng/dL and normal controls 1.19+0.17
ng/dL (p<0.01 and p<0.01, respectively).

No specific clinical signs or symptoms of hypothyroidism
were reported by the patients.

Serum ferritin levels were "good" in 11 (42%) TM patients
with CH and in 5 (25%) TM patient with normal thyroid
function, fair in 6 (23%) TM patients with CH and in 8
(40%) TM patient with normal thyroid function and poor in
8 (30.7%) TM patients with CH and in 7(35%) TM patient
with normal thyroid function.

Serum ferritin level did not differ significantly between TM
patients with CH (1790.7+1872.8 ng/ml) and the euthyroid
TM patients (2142.1+2075.2 ng/ml) (p=0.08).
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Multiple correlation analysis between FT4, TSH, serum
ferritin, serum alanine transferase (ALT) and age, was not
significant (F=0.9; p=NS).

Twelve TM patients (46%) with CH had an associated hypogo-
nadotrophic hypogonadism (7 males) , four ( 15.3 %) had short
stature (height < 3" centile; 1 male ) , two (12.5%) had insulin
dependent diabetes mellitus (1 male and 1 female) and one
patient (3.8%) had hypoparathyroidism (1 female).

Nine TM patients (34.6%) with CH were on treatment with
L-thyroxine (mean daily dose 40 mcg; range from 12,5 to
75 mcg/ daily).

Central hypothyroidism (CH) has been reported as an un-
common clinical entity in TM patients although the anterior
pituitary gland is particularly sensitive to free radicals of
oxidative stresses [4,7,13,31]. The presence of CH in TM
patients is reported infrequently in the literature, with a
prevalence between 2.3% to 8% [10,16].

Clinically, CH in TM is not easy to diagnose because
most of the symptoms ( fatigue, apathy, weight gain, dry
skin, cold intolerance) are non- specific and frequently
are attributed to anaemia or other associated complica-
tions [2,12,18]. The diagnosis of CH is usually made on a
biochemical basis (low FT4 associated to inappropriately
low or normal TSH) [1,2,12,18].

We performed a cross-sectional analysis using a large da-
tabase from the clinical records of our TM patients aiming
to look at the prevalence of CH in prepubertal (<11 years:
25 patients; 13 males) peri-pubertal ( between 11 and 16
years: 9 patients; 3 males), and pubertal TM subjects (> 16
years: 305 patients; 164 males).

CH was present in 26 (7.6%) of TM patients; 14 (53.8%)
were males and 12 (46.1%) were females. Their mean age
was 29.9 years. The prevalence of CH was 6 % in patients
aged below 21 years and 7.9 % in those above 21 years.

This prevalence of CH may be even higher if some of our
patients were growth hormone deficiency (GHD). GHD
can mask CH in a significant proportion of hypopituitary
patients [1]. In a multicenter study we found a severe GHD
in 44% of patients with TM [8].

In the general population, the CH prevalence is estimated
to be around 1 in 120,000 individuals, and roughly equal
in both genders and can arise from a number of patho-
genic mechanisms involving the hypothalamus or pituitary
[12,18]. Etiology includes all pathologic processes that
affect the hypothalamus or pituitary including tumours,
trauma, radiation, vascular diseases, infection, lymphocytic
hypophysitis, and idiopathic infiltrative diseases; such us
hemochromatosis [12,18,20]. Imaging of the brain and the
pituitary can help to diagnose the cause.
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The precise underlying mechanism of CH in TM patients at
present remains not well-known. The mean serum ferritin
level was not significantly different between our patients
with and without CH, however we cannot exclude iron
overload of the hypothalamic- pituitary (central) as an
important etiology of CH in our patients because certain
tissues, including the pituitary gland, are particularly sus-
ceptible to excess iron incorporation when non-transferrin-
bound iron (NTBI) is present. This effect is promoted
by L-type Ca2+ channels (LTCCs), the front-runners for
mediating NTBI transport in iron overload conditions,
which are moderately expressed in thyrotrophs [3,14,28]. In
addition ferritin is not a sensitive indicator of iron overload
in all the tissues.

Tato et al. [29] studied 14 euthyroid iron- overloaded TM
patients (8 females and 6 males, age 15-24 years) with
hypogonadotropic hypogonadism . Thyroid-stimulating
hormone (TSH), prolactin and free alpha-subunit (FAS)
were measured during thyrotropin-releasing hormone
(TRH) stimulation test. They observed poor response of
FAS to TRH test which they attributed to an involvement
of thyrotroph cells.

Chronic liver inflammation is a frequent complication
in patients with TM, since over 40% of them have posi-
tive anti-hepatitis C virus (HCV) antibodies and more
than 50% have chronic (persistent or active) hepatitis
[5,27]. Hepatitis C infection may be an additional factor
in causing hypothalamic-pituitary thyroid axis dysfunc-
tion. A central (hypothalamic-pituitary) dysfunction with
growth hormone deficiency, secondary to hepatitis C
infection, has been reported by Plockinger et al [23] in
81% patients with hepatitis C infection before therapy
with pegylated interferon-alpha plus either ribavirin or
levovirin [4,7,20].

Other alternative explanations for the central etiology of
hypothyroidism in addition to different individual sensitiv-
ity to iron damage [9], includes increased collagen deposi-
tion secondary to increased activity of the iron-dependent
protocollagen proline hydroxylase enzyme [15,30] and the
hypoxic effect of chronic anemia [6]. The latter cause was
excluded in our TM patients who were regularly transfused
with packed red blood cells.

In summary, the combination of transfusion and chelation
therapy has dramatically extended the life expectancy of
these patients, thus transforming TM from a rapidly fatal
childhood disease to a chronic life-time illness compatible
with longivity. On the other hand, frequent blood transfu-
sions and poor compliance to chelation therapy leads to
chronic iron overload that contributed to a whole new
spectrum of complications in adolescents and young adults.
Central hypothyroidism is not uncommon in young adult
TM patients. The diagnosis of CH in TM patients is not
clinically noticeable and a normal basal TSH level does
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not exclude the diagnosis of CH. Because this pattern is
also seen transiently during recovery from severe illness,
it the diagnosis should be confirmed on a repeat test when
the patient is well.

Clinicians should be alert for the diagnosis of CH through
accurate interpretation of thyroid function tests. Brain
imaging studies of the hypothalamic-pituitary region
could be of help in the investigations of these patients by
detecting pituitary iron infiltration (hypointense pattern or
heterogeneous intensity) with decreased pituitary volume
(Figs. 1, 2).

g

Fig. 1. Tl appearance of he pituitary gland in a thalassemic
patient. Diminished pituitary volume with marked hypoin-
tense pattern (Soliman A., personal observation)

-

T

Fig. 2. Tl appearance of the pituitary gland in a thalas-
semic patient. Diminished volume with heterogeneous
intensity (Soliman A., personal observation)

Our recommendation is that if the level of FT4 is
consistently low, then these patients should start
L-thyroxine treatment. Adrenal function shall be
investigated before initiating treatment and adrenal
insufficiency shall be treated with glucocorticoid
replacement before thyroxine therapy to avoid pre-
cipitating an adrenal crisis.

Data from the literature have shown that GH deficiency may
mask subclinical forms of CH that become biochemically
evident only after institution of GH replacement therapy
[17]. Replacement therapy for other pituitary hormone
deficiencies may require an adjustment of T4 replacement
dose. More specifically, females treated with estrogen
and males treated with GH may need a higher T4 dose in
order to maintain an euthyroid range [2]. All these factors
must be taken in consideration in the management of TM
patients with CH.

© GMN
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SUMMARY

HIGH PREVALENCE OF CENTRAL HYPO-
THYROIDISM IN ADULT PATIENTS WITH
B-THALASSEMIA MAJOR

'De Sanctis V., > Soliman A., *Candini G., ‘Campisi S.,
SAnastasi S., *Yassin M.

'"Pediatric and Adolescent Outpatient Clinic, Quisi-
sana Hospital, Ferrara, Italy; *Department of Pedi-
atrics, Hamad Medical Center (HMC), Doha, Qatar,
3Department of Medical Physics, St.Anna Hospital,
Ferrara, Italy; *Unit for the Diagnosis and Treatment of
Thalassaemia, Umberto I Hospital, Siracusa, Italy; >De-
partment of Thalassaemia,Garibaldi Hospital, Catania,
Italy, *Department of Hematology, Hamad Medical Center
(HMC), Doha, Qatar

The commonest form of thyroid dysfunction seen in
subjects with TM is primary hypothyroidism due to ab-
normalities of the thyroid gland. Central hypothyroidism
(CH) has been reported as an uncommon clinical entity
in TM patients although the anterior pituitary gland is
particularly sensitive to free radical oxidative stresses.
Diagnosis is usually made on a biochemical basis show-
ing low circulating concentrations of thyroid hormone
associated with an inappropriately low TSH levels. The
diagnosis is not clinically obvious and a basal normal
TSH level does not exclude the diagnosis of CH. There-
fore, it is important that clinicians accurately interpret
thyroid function tests. In TM patients, CH prevalence
differs at different ages is unknown and it is not easy to
diagnose because most of the symptoms of symptoms
of CH are non specific and are frequently attributed to
anaemia or other associated complications . We per-
formed a cross-sectional analysis on a large database
using the clinical records of our TM patients to explore
the prevalence of CH in prepubertal (<11 years: 25 pa-
tients; 13 males) peripubertal (between 11 and 16 years:
9 patients; 3 males), and pubertal TM subjects (>16
years: 305 patients; 164 males). Central hypothyroid-
ism was present in 26 (7,6%) TM patients. Their mean
age was 29.9+8.4 years, 14 (53.8%) were males and 12
(46.1%) were females. The prevalence of CH was 6%
in patients with a chronological age below 21 years and
7.9% in those above 21 years. Clinicians should be alert
for the diagnosis of CH through accurate interpretation
of thyroid function tests. We recommend L-thyroxine
therapy if the level of FT4 is consistently low provided
that the patient has normal cortisol levels.

Keywords: p-thalassemia major, central hypothyroidism,
prevalence.
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BbICOKASI YACTOTA IIEHTPAJIBHOI'O THIIO-
TUPEOUU3MA Y B3POCJBIX NAIIMEHTOB C
BOJIBIIOM p-TAJJACCEMHUEN

1TTe Canxruc B., 2Coauman A., ’Kangunu I,
“Kamnucu C., SAnacracuu C., *Sccun M.

!Ksucucanckuii 20cnumarns, amOyiamopHas KIUHUKA oe-
meti u noopocmkos, @eppapa, Umanus, *Xamaockuii meou-
YUHCKULL YyeHmp, Oenapmamenm neouampuul U paouoiocuu,
Hoxa, Kamap, *Tocnumane Ce. Anunei, denapmamenm
meduyunckou uzuxu, Peppapa, Umanus, *locnumans
Ymbepmo I, Llenmp ouacnocmuku u 1everHus maiaccemuu,
Cupaxysa, Umanus; *Tocnumane Iapubansou, denap-
mamenm manaccemuu, Kamanus, Umanua; *Xamaockuii
MEOUYUHCKULL YeHMP, 2eMamonocuieckuti 0enapmamenm,
Loxa, Kamap

HawubGonee wactas ¢popma THpeouIHON ANCHYHKIIUU Y
nun ¢ 6ompmoi tamaccemueit (BT) — mepBuuHBIA TH-
MIOTUPEONIU3M PA3BUBACTCS BCIEJICTBUE U3MEHEHNH B
IMUTOBUIHOM xeie3e. LleHTpabHbli THIOTUPEOUAN3M
(OT) BcTpewaeTcs Oonee peako, XOTs MepeHAN THIO(H3
0CO0EHHO UyBCTBHUTEINEH K CBOOOTHOPATUKAIBEHOMY OK-
cumatuBHOMY cTpeccy. naraos I{I" o6praHO cTaBUTCS Ha
OCHOBAHUH PE3yIbTAaTOB ONOXMMUYECKHUX HCCIEOBAHUN
(Hn3KO€ CoZep KaHNE TUPEOUIHOTO TOPMOHA B KPOBH IPH
HECOOTBETCTBEHHO HU3KOM ypoBHe TSH — tmpeoTpor-
HOTO TOPMOHa). JInarHo3 He cOBCEM sICEH KIMHHYESCKH,
6a3anpHBII HOpMaNbHBINH ypoBeHb TSH He mckiodaeT
nuarnosa LI CnemoBaTenpHO, BeCbMa BaKHO aKKypat-
HO MHTEPIPETHUPOBATh PE3YIbTATHl (PYHKIHOHAIBHBIX
TECTOB IUTOBUAHON Keme3bl. Y O0ompHEIX BT wacTora
LI paznuyHa B pa3iaudHbIX BO3pacTHBIX rpymnmnax. Ilo-
CTaHOBKA AMArH03a 3aTPyAHNUTENbHA, TAK KAK CHMITTOMBI
LI B OONBPIIMHCTBE CBOEM HECMENMU(DUIHBI U YaCTO
00yCIIOBJICHBI aHEMHEH U IPYTUMH aCCOLUUPOBAHHBIMHU
ocnoxHeHUsIMU. [IpoBelieH Kpocc-CEKIIMOHHBIN aHaIu3
OoJpIIoi 6a3bl MaHHBIX (KITMHUYECKNE 3aIMMCH O HAIITHX
6ompHBIX BT) ¢ menpio onpenenenus gactotsl LI B mpe-
myoepratHOM (<11 ;ert, 25 manuenTos, 13 MaJIBYUKOB),
nepumyoepratioMm (¢ 11 mo 16 mer: 9 manuenTtos, 3
foHOmIeH) u mybepratHoM (> 16 met, 305 manueHTOB,
164 myxunH) Bo3pacTHBIX nmepuomax. L[I" 6pur ycTa-
HOBJIeH y 26 (7,6%) 60onpHBIX BT, nx cpeannit Bozpact
coctaBuia 29,9484 net, 14 (53,8%) OBIIHM MYKCKOTO
mona, 12 (46,2%) — xenckoro. Yactora L' cocraBuna
6% y 6ompHBIX 110 21 Tona u 7,9% - y O0nbHBIX cTapiie
21 roma. KnuHUIUCTE HOKHBI OBITH HAarOTOBE B OT-
HomeHuu L' ¥ TIaTenbHO MHTEPIPETHPOBATH JAHHBIC
(DYHKIIMOHAIBHBIX MCCIEAOBAHUM INTOBUIHOMN KEIE3bl.
Ecmu ypoBeHb cBOOOAHOTO THPOKCHHA 4 TIOCTOSHHO HH-
30K, aBOTPBI PEKOMEHAYIOT JIeueHne L-THpOKCHHOM npu
YCIOBHH HOPMAJILHOTO YPOBHSI KOPTH301a.
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ATHENS UNIVERSITY THALASSEMIA EXPERTISE UNIT:
EVOLUTION, STRUCTURE, PERSPECTIVES AND PATIENTS’ EXPECTATIONS

Kattamis C., Sofocleous Chr., Ladis V., Kattamis A.

Thalassemia Unit, First Department of Pediatrics, Athens University,
“Aghia Sofia” Childrens’ Hospital, Athens, Greece

Thalassemia Expertise Centres (TECs), for the management
of thalassemia started operating in developed countries
with a high prevalence of thalassemia trait in the 70’s, soon
after the implementation of frequent transfusions treatment.
Previously the medical and nursing needs of management
were manageable, because of lack of any effective therapy
and the short survival of patients. Frequent transfusions
improved survival, increased considerably the cohort of
patients with thalassemia and aggravated the medical and
nursing burden of management. To meet the unbearable
burden of management, thalassemia expertise centers were
established, initially in Children’s Hospitals or in Pediatric
Departments of General hospitals in developed countries.
Latter, when the cohort of adult patients increased, Adult
TEC were organized jointly to Departments of Hematol-
ogy, Internal Medicine or Transfusion Medicine (Blood
Banks).

Evolution and Structure of Thalassemia Expertise Centres

Basic prerequisites for the organization of a TEC are: 1)
the precise epidemiological studies to define the magnitude
and the burden of thalassemia on health services and 2) the
evaluation of the scientific and social activities of the TEC
which the existing health system can support and handle.

The implementation of frequent transfusions in the treat-
ment of thalassemia was most effective in ameliorating the
clinical features of the disease and in improving survival
and quality of life [10]. In parallel medical and nursing bur-
den increased considerably because of frequent admissions
and time-consuming transfusion procedure. An example of
the extreme differentiation of medical and nursing burden
related to implementation of frequent transfusion treatment
is illustrated in Fig. 1. It represents the changing pattern of
the ratio of annual admissions of patients to the total admis-
sions in the University Department of Pediatrics in the period
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1964-1980. In 1964, (the year prior transfusion) there were
115 admissions of thalassemic patients corresponding to 2%
of total. Since then a rapid and steady increase of patients’
admissions was observed; in 1980 the total annual admissions
of patients rose to 4,760, representing 32% [3].
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Fig. 1. Annual admission of patients with thalassemia, in
relation to total admissions in the University Department
of Pediatrics during the period 1964-1980
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To confront the progressive increase of medical and
nursing demands, an independent unit, solely devoted
to the treatment of thalassemia, operating on a daily
outpatient basis was organized in 1975. For this period,
the organization, function , and multidiscipline nature
with interconnection to other specialties units of the
University Department of Pediatrics and the Children’s
hospital, could be considered as prototype of TEC, along
with few others operating, in the same period in Italy and
later in Cyprus. The Unit fulfilled most of the criteria
recently proposed by EUCERD for the designation of
Centres of Expertise for rare diseases [1].

The flow-chart of the structure of the Thalassemia Unit of
the University Department of Pediatrics in Aghia Sophia
Children Hospital (Fig. 2) consists of: 1) the Out-patient
Clinic, where patients are followed regularly for all health

problems, including psychological and social. The clinic
is also involved in genetic counseling and in program-
ming and monitoring treatment. 2) The Day-Treatment
Clinic involved in the clinical and laboratory evaluation
of patients, the administration and monitoring of transfu-
sions and chelation and the implementation of appropriate
treatment for the complications related to the disease or to
the treatment.

3) The special Laboratory and Research Unit, which runs
specific and advanced procedures used in diagnosis, fol-
low and monitoring of treatment. A major activity of the
Unit focuses on basic and clinical research on thalassemia,
hemoglobinopathies and other common and rare anemias.
The TEC collaborates closely with the hospital Blood
Bank, the Hospital General Laboratory and the General
and Sub-specialties Units of the University Department
of Pediatrics.
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Fig. 2. The initial flow chart of the organization and function of the Thalassemia Unit
of the First Department of Pediatrics of the University of Athens in “Aghia Sophia” Children's’ Hospital

Another main objective of the TEC joined to research is educa-
tion and training of heath professionals on thalassemia.

The original structure and activities of the Unit were gradu-
ally modified supplemented and upgraded following the
international evolution and advances in the management
and prevention of thalassemia. More precisely, in the 80’s
when a good proportion of patients reached adulthood, the
permanent medical staff was enriched with adult specialists
jointly with collaboration and adult specialties departments
of endocrinology, cardiology and others. Thus the Unit was
modified to a combined Pediatric and Adult TEC capable
to cover children, adolescents and adults.

© GMN

Other additional activities were and are: 1) the active par-
ticipation, in the implementation of national prevention
program which started in 1980 covering: genetic coun-
seling, screening for detection of couple at risk, prenatal
and preimplantation diagnosis using advanced molecular
techniques.

2) Implementation of cure treatment by bone marrow trans-
plantation which started in 1995 in collaboration with the
Bone Marrow Transplantation Unit of our Hospital.

3) Collaboration with the High Risk Pregnancy Unit of the
University Maternity Hospital.

4) Collaboration with MRI centre specialized in evaluation
of iron content of liver, heart and endocrine glands.
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The structure and activities of Thalassemia Unit cover the
proposed criteria of European Commission of Health for
reference centres for rare diseases [1]. In Greece, parallel to
the combined TEC, a number of purely Pediatric and Adult
Units operate, covering basically the treatment of patients fol-
lowing national and international recommendations, while the
prevention program is coordinated by the National Prevention
Center. In other developed countries with a high prevalence
of thalassemia, TEC have similar structure.

In developed countries where thalassemia is considered
a very rare anemia for the native population, thalassemia
patients are referred for diagnosis and management
either to Expertise Centres for rare anemias or to pedi-
atric or adult hematology departments or units. Special
units for the management of hemoglobinopathies has
been established in developed countries hosting large
immigrant communities with high prevalence of hemo-
globinopathies.

In European Union, a pilot program of Rare Disease
Reference network (RD ERNS) for congenital anemias
(ENERCA) is operating since 2002 [1]. Thalassemia and
hemoglobinopathies are covered by the network of rare
anemias as the prevalence of hemoglobinopathies, for the
whole European Union population, is considered low. At
this time the European Union of Experts for Rare diseases
(EUCERD) is working to define criteria for the designa-
tion of Centres of Expertise for rare diseases, that have to
operate on a multidiscipline basis. The structure of the TEC
described, fulfilled, from its initial form, the prerequisite
of the multidiscipline function [1].

Expectations of patients and their families
Older patients with longstanding follow and treatment in
Athens University TEC, are in general satisfied from the
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continued improvement of the efficacy of treatment that
results in significant amelioration of clinical symptoms,
and improvement of survival, quality of life and social
adaptation [4].

They do expect that in the near future, conventional treat-
ment will be more efficient and more easily applicable,
(especially chelation) and the risks for severe complications
from the endocrine glands and the heart will be further
minimized. They also expect that complete cure with bone
marrow transplantation will be extended to an increasing
proportion of patients, using HLA compatible non rela-
tive donors, or a compatible sibling in case of artificial
fertilization combined with appropriate preimplantation
genetic diagnosis.

Last but not least, they wish the studies on gene replace-
ment therapy to move more rapidly and successful clinical
trials start soon.

Perspectives for Thalassemia Expertise Centres

The evaluation of the efficacy of longitudinal implementa-
tion of national programs of prevention and treatment in
developed countries with high prevalence of thalassemia
trait, demonstrated the valuable contribution of TECs in the
management of thalassemia , the change in epidemiology
and the age distribution of the cohort of patients.

Published data from Italy, Greece and Cyprus showed
impressive and similar results on improvement of survival
and quality of life [2,6,8].

Most interesting observations of the longitudinal evaluation
of prevention and treatment programs is the change of the
prevalence of patients with thalassemia major as well as
the age distribution of thalassemia population.
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Fig. 3. Changes in annual input, total number and age distribution in patients with thalassemia treated in the Thalassemia
Unit of the University Department of Pediatrics at “Aghia Sophia” Childrens Hospital during the period 1965-2010
n=total number of patients (n): number of new patients during intervals
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Publication on a recent registry of hemoglobinopathies in
Greece [9] and another on the efficacy of the prevention
program [7] demonstrated:

1) A very low prevalence of thalassemia (3.2 patients
per 10,000 population) compared to the expected (7.7
patients per 10,000), if only conventional treatment was
implemented.

2) A dramatic change of the age distribution of patients with
thalassemia to older ages. In 2010 of the whole cohort of
3,241 patients only 3,8% were below the age of 10 years
while the mean age was 36 years. Characteristic are the lon-
gitudinal changes of age distribution of patients followed
in our unit from 1965-2010 (Fig. 3). The figure illustrates
how a short survival fatal disease of childhood turned to a
chronic disease of adolescence and adulthood, after conven-
tional treatment and how a predominant monogenic disease
of childhood after successful implementation of prevention
turned to a very rare disease of childhood [5].

These data combined with amelioration of the impact on
health services indicate that countries with successful
implementation thalassemia programs through TECs have
to reconsider the activities of these centres.

At least for Greece and following the continuous trend of
reduction of the number of patients, a subsequent reduction
of the number of TEC seems logical. Based on the changes
of the age distribution, a modification of the activities of
Pediatric TECs which follow children and adolescents is
indicated. For these ages the present prevalence of thalas-
semia major is extremely low and comparable to other
transfusion dependent rare congenital anemias. Exploiting
the wide experience of the medical and nursing staff in
transfusion and chelation treatment these centres could
accommodate all transfusion dependent rare anemias,
following the prototype of Centres of Expertise for rare
disease and particularly of rare anemias. It is also pro-
posed that Pediatric TEC upgrade their participation to
the prevention program to nullify the birth of neonates
with thalassemia.

It is hoped that the experience gained from the longitudinal
implementation of prevention and management programs
for thalassemia in developed countries combined with con-
tinued advances in biotechnology ,will facilitate developed
and under development countries to organize the most
efficient Thalassemia and hemoglobinopathies Expertise
Centres to control these diseases.
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SUMMARY

ATHENS UNIVERSITY THALASSEMIA EXPER-
TISE UNIT: EVOLUTION, STRUCTURE, PERSPEC-
TIVES AND PATIENTS’ EXPECTATIONS

Kattamis C., Sofocleous Chr., Ladis V.,
Kattamis A.

Thalassemia Unit, First Department of Pediatrics, Athens
University, “Aghia Sofia” Childrens’ Hospital, Athens,
Greece

Thalassemia Expertise Centres (TECs), were first organized
in developed countries with high thalassemia prevalence in
the 70’s to meet the increasing demands of the implemen-
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tation of frequent transfusions in the treatment of thalas-
semia, and to consequently adopt, the rapid advances in
the management of the disease.

Recent evaluation of longitudinal implementation of the
national programs for prevention and treatment, demon-
strated their efficacy for patients and public health. The
beneficial effects focused on clinical symptoms ameliora-
tion, reduction of incidence and severity of complications
and considerable improvement in survival, quality of life
and social adaptation.National programs leaded to the
modification of the most common genetic, fatal pediatric
disease with short survival, to a chronic long-lived disease
for adults and a very rare disease for children. In the few
developed countries new perspectives for pediatric TECs
need to be considered.

Keywords: thalassemia, Expertise centres, evolution,
structure and perspectives.

PE3IOME

HOEHTP 3KCIIEPTU3bI TAJIACCEMUU A®HH-
CKOI'O YHUBEPCHUTETA: 3BOJIIOLUSA, CTPYK-
TYPA U IIEPCIIEKTUBbBI

Karramuc L., Codoxeunc Xp., Jaguc B.,
Karramuc A.

Agunckuii ynusepcumem, Ilepewiii neduampuyeckuii de-
napmamenm, Llenmp manaccemuu, Jlabopamopus meou-
yunckou eenemuru, [Jemckuti cocnumans «Ais-Cogpusiy,
Agunwt [peyus

Lentpsl axcneprussl Tanaccemun (LIDT) BnepBbie ObuTH
OpraHu30BaHbl B pa3BUTHIX CTPaHaX C BBICOKOW 4aCTOTOM
tanacceMuu B 70-bie roabl XX Beka. C 11es1bt0 OTBETa Ha
BO3pOCHINE TOTPEOHOCTH BHEAPEHUSI YaCTHIX TIepeInBa-
HUH KPOBHU B JICUCHHE TAJIACCEMHUH U, CJIEOBATEIbHO,
ajanTanuy HOBEHWIIMX YCIEXOB MEHEIKMEHTa 3TOTO
3aboneBanus. HegaBHsisl OlleHKA JTOHTUTYIMHAIBHOM
HMIUIEMEHTAIlMM HallMOHAIbHBIX MPOTPaMM JJIS Ipe-
BEHIIMU W JICYCHUS, MOKa3alo UX 3PPEeKTHBHOCTH
JUUIsl TAIMEHTOB U 00ILIECTBEHHOTO 3[paBOOXPAHCHHUS.
BiarorBopHbIe 3P (HEKThI 3aKI0YATUCh B YMCHBIICHUU
WHTEHCUBHOCTH KJIUHUYECKUX IPOSIBICHHH, 4aCTOTHI
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U TSDKECTH OCJIOKHEHMH, B 3HAUUTEIBHOM YJydllle-
HUU BBDKMBAEMOCTH, KaueCTBA KU3HU U COLMAIBHOM
ajnantanuu. HanuoHanbHble IPOrpaMMbl NMPUBEIH K
MonuduKauyu Hauboiee YacThIX TEeHETHYCCKUX (a-
TaJIbHBIX NMEJUATPUUYCCKUX 3a00NeBaHUN ¢ KOPOTKOMH
MPOJOJDKUTEIbHOCTHIO )KU3HU B XPOHUYECKHE JT0JITO-
TeKyIue 3a00eBaHusl B3poCibiX. B Oyayiiem cienyet
06cynuTh HOBBIE mepcrnekTuBbl LIDT B HEeKOTOPHIX
Pa3BHUTBIX CTpaHaXx.
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HEALTH ISSUES IN ADOLESCENTS’ INTERNET USE - BENEFITS AND RISKS

Hardoff D.

Israel Center for Medical Simulation, Chaim Sheba Medical Center,
Tel Hashomer And Adolescent Medicine Services of the Clalit Health Services, Israel

The media represent one of the most powerful influences
on child and adolescent development and health [38]. The
Internet has turned during the past decade into a major
information resource in various domains of life and a
communication venue among adolescents who seek health
information via the net. Both “old” media (television,
movies, and magazines) and “new” media (the Internet
and social networking sites, video/computer games, cell
phones) can have an impact on virtually every health
concern that practitioners and parents have about young
people [37]. Adolescents are avid Internet users; data have
suggested that more than 90% of teens have access to the
Internet and most teens report daily use of the Internet
[27]. Adolescents far outnumber adults in their use of e-
communication technologies, such as instant messaging
and social network sites [42]. The increasing availability
of computers in homes, as well as wireless Internet access,
means that adolescents today can go online anywhere, at
any time [36]. It has been estimated that 55% of Internet-
using adolescents use online social networking Web sites
[24] and 28% get health information via online sources
[21]. Digital media have become an important source of
information, and sometimes misinformation, about health
problems [14]. The media are not the leading cause of any
major health problem, but they do contribute significantly
to a variety of adolescent health problems: aggressive be-
havior, sexual activity, drug use, obesity, sleep disorders,
eating disorders, depression, suicide and self harm [7, 30,
36]. Unmonitored Internet use may place adolescents at a
significant risk, such as cyberbullying, unwanted exposure
to pornography, and potential revealing personal informa-
tion to sexual predators [32].

This paper focuses on 3 major health issues in adolescents’
Internet use: Body image and eating behaviors; sexual-
ity and reproductive health behaviors; and self harm and
suicidal behavior. Finally, this paper demonstrates Internet
venues where reliable health information is provided to
young people by health professionals highlighting also
some difficulties in the provision of such information.

Body image and eating disorders

The media are saturated with images promoting thinness,
and links between disordered eating behaviors and ex-
posure to thin-ideal images have been identified in both
cross-sectional and longitudinal research [25,41]. Indeed,
studies have concluded that thin-ideal internalization can
trigger eating disorder symptoms [40], thus highlighting
the vulnerability individuals high in thin-ideal internaliza-
tion might have to media exposure [2]. Although there
© GMN

are insufficient data to state that the media cause eating
disorders, media exposure can certainly be considered as a
significant risk factor [16,20,25], and may even contribute
to the development of eating disorders [36]. Google search
of pro-eating disorder Web sites revealed about 7,280,000
results within 0.30 seconds. On the Internet there are now
over 100 pro-eating disorders websites that not only encour-
age disordered eating but offer specific advice on purging,
restricting caloric intake, and exercising excessively (e.g.
pro-Ana and pro-Mia) [9]. These websites are popular
among youth who wish to be thinner, because they offer
spaces, where one can find support as well as express one’s
feelings and thoughts around the disturbing eating lifestyle.
Participants describe blogging as a cathartic experience
and perceive the social support they receive from other
members of the pro-Ana community as a benefit. The main
motive for joining the online community is to be provided
with both advice regarding weight loss and support and
many pro-anorexic websites members equate thinness with
happiness and are satisfied with their membership [33].
Pro-Ana and pro-Mia are social and harmful movement on
the Web. They may have undesired and negative effects in
adolescents because they contribute to the encouragement
of disruptive eating behaviors or to the maintenance and
aggravation of already existing eating disordered behavior.
They also present graphic materials and photographs to
encourage, support, and motivate site users to continue
their efforts with anorexia and bulimia [9,13,46].

Sexuality and reproductive health

The Internet has become a widely used resource for sexual
health information, especially among adolescents. The
appeal lies in the ease and anonymity with which online
seekers can obtain advice and reassurance, particularly
regarding sensitive sexuality topics [22,23]. Media play an
important role in providing sexual information to adoles-
cents [8,12] and in shaping their beliefs about how males
and females behave in romantic relationships [11]. Indeed,
the increased use of the Internet by teens has dramatically
increased exposure to x-rated materials, with more than
50% of teens indicating incidental exposure to sexual
materials [44].

Longitudinal correlation studies that allow cause-and-effect
conclusions to be drawn show an impact of sexual content
in the media on adolescents’ sexual behavior [36].

A Google search for “teen-pornography” revealed about
38,200,000 results within 0.28 seconds. Nationwide US
studies found that by age 18,93% of males and 62% of
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females reported seeing pornography [34], and that nearly
half of the Internet users had been exposed to on-line por-
nography in the previous year [43]. A longitudinal study
of more than 1500 10 to 15 year olds found a nearly six
fold increase in the odds of self-reported sexually aggres-
sive behavior with exposure to violent x-rated material
over time [31].

Although all of this sounds alarming and concerning, both
“old” and “new” media can be a powerful source of posi-
tive sexual information as well. New technology is also
exploding with possibilities, such as text-messaging safe
sex information and information of testing for sexually
transmitted infections as well as using computer video
games to increase knowledge and attitudes favoring avoid-
ing teen pregnancy. Online media education about social
networking sites has been shown to reduce displays of risky
sexual behaviors [36].

Suicide and self-harm

One of the major concerns in the current debates around
suicide as applied to the media in general and the Internet
in particular, is related to the role that the computer-
generated systems, services and devices play in suicide
stimulation. The potential influence of the Internet on its
suicide-sensitive users was especially relevant as regards
the influence exerted upon young people. Studies have
linked media coverage and portrayals of suicide with an
increase in actual suicides, a type of “suicide contagion”
that affects teens far more than adults [36]. Cybersuicide
is a term used in reference to suicide on the Internet, and
it is associated with websites that lure vulnerable members
of society and empower them with various methods and
approaches to deliberate self-harm [7]. The Internet as a
means of communication may encourage suicidal behavior
by depicting ways by which suicide may be committed.
Moreover, some internet websites may discourage people
from seeking help, condone suicide, and forbid entry to
anyone offering to discourage users from committing
suicide. However, the internet may be a resource to help
a potentially suicidal person get help, and can be used to
identify those at risk for suicide, communicate with them,
and potentially prevent suicide. If used appropriately, the
internet is a powerful communication tool that can be used
to benefit suicidal patients [1]. Interviews with suicide
and self-harm websites users revealed that participants
perceived these sites as sources of empathy and understand-
ing, and as a way of coping with social and psychological
distress, thus giving users access to important, socially
valued identities, such as being understood, belonging to
a community and coping with their problems [3].

The behaviors of non-suicidal self-injury (NSSI) and de-
liberate self-harm (DSH) are prevalent among adolescents,
and an increase of NSSI and DSH rates in recent years has
been postulated [28]. Many youth who self-injure go online
to connect with others who self-injure and view others’
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NSSI experiences and share their own through text and
videos platforms. These exposures can introduce young
people to risks, such as NSSI reinforcement, through the
sharing of stories and strategies, as well as risks for trig-
gering of NSSI urges and hiding them from parents and
friends. Some pro self harm sites also offer information
that promotes eating disorders. Sites with pro self injury
and pro self harm agendas target vulnerable people, but
their reach extends far beyond the self injurers themselves.
When a person suffers irreparable physical or mental dam-
age as a result of following the advice on these sites, the
harm extends outward in a concentric fashion affecting
parents, siblings, extended family, friends, and even strang-
ers. Therefore, intervention in this area should encourage
substitution of healthier online activities for the activities
that may currently foster harm [26].

Major publicity now surrounds suicides precipitated by
Internet bullying and harassment [4,6,15,45]. Cyberbully-
ing has been shown to possess different ramifications from
traditional school-yard bullying [39]. This modern mode of
bullying performed using electronic forms of contact (e.g.,
SMS, MMS, Facebook, YouTube), has been considered as
being worse than traditional bullying in its consequences
for the victims. This difference was mainly attributed to
the increased potential for a large audience, the anonym-
ity of the bullying perpetrators, the lower levels of direct
feedback, and the lower levels of supervision [35].

Internet venues for reliable health information provided
to young people

Despite the evidence of potential harm, there is also evi-
dence that media can be beneficial for youth [19]. New
media technologies give youth the opportunity to create
their own expressions of individuality, whether through
social networks like Facebook or file-sharing sites like
YouTube [10]. New media also allow adolescents to experi-
ence community communication in a time of life when they
often feel unmoored, by increasing empathy and acceptance
of diversity through modeling of pro-social behaviors.
For example the site “It Gets Better Project”, which was
created after a series of suicides by youth who had been
bullied over their sexuality, gives lesbian, gay, bisexual,
and transgender (LGBT) youth the space to tell their stories
and to hear the encouragement of LGBT adults who have
successfully navigated the turbulent teen years [36]. The
site “Recover Your Life” helps people who suffer from self
harm, as well as people with other issues such as eating
disorders, mental health problems, and abuse. However,
the benefits of socializing on-line are not equal for every
child or adolescent, and the positive Internet effect holds
only when adolescents also talk directly with their friends
and family [5].

In order to address the vast amount of uncontrolled and
sometimes dangerous health information messages on the
Internet, specific health websites have been developed,
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where reliable health professionals respond on line to
health related questions raised anonymously by adolescents
[18,29]. The advantage of these websites is that the on-line
communication is between the young person and the health
professional, and is free of any non-professional interven-
tion. Other health websites that function as “forums” allow
non-professionals to respond to the discussed issues, and
thus enabling larger online audiences the chance to receive
reliable health information.

An Israeli survey of a representative sample of contacts to a
teen-health-forum (“The body during adolescence”) run by
6 adolescent medicine pediatricians was performed in 2009.
Among 412 adolescents’ contacts (51% females), 44% of
the questions were related to sexuality issues and 17% were
related to self image and body composition. [17]. This In-
ternet health forum enables adolescents and parents to ask
questions and raise doubts and anxieties regarding various
health issues without the fear of being exposed and of ex-
pressing their concerns face-to-face with a healthcare pro-
vider. Sensitive issues regarding sexuality and self-image
that frequently are not raised during clinical encounters are
expressed and receive professional responses in the forum.
Notwithstanding the significance of a rapid professional
contribution, physicians responding to contacts in Internet
venues need to recognize the barriers related to their com-
munication with persons whom they have not met and for
whom follow up is impossible. When a youngster expresses
acute distress, the responding health professional may feel
helpless in suggesting medical or psychosocial advice, not
knowing the patient and without the possibility to directly
examine the patient. Delivering bad news in an Internet
health forum is also problematic and may be detrimental
to the young person on line. Telemedicine requires adher-
ence to ethical issues including refraining from criticism
of other physicians, who may have been involved in the
health care of the individual on line. These barriers may
be the reason for the high referral rate to clinical medical
consultation in the teen-health-forum survey that reached
40% [17]. Health professionals who see adolescents at their
clinics need to understand that spending some time with
their adolescent patients discussing media use, may be as
important as discussing school difficulty, aggressiveness,
disordered eating, or poor sleep patterns [37].

In summary, the Internet of the 21 century is affordable,
convenient and anonymous and may provide unique po-
tential health education. However, health professionals
need to recognize the hazards of adolescents Internet use,
and to address potential Internet abuse when encountering
adolescents in clinical settings.
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SUMMARY

HEALTH ISSUES IN ADOLESCENTS’ INTERNET
USE - BENEFITS AND RISKS

Hardoff D.
Israel Center for Medical Simulation, Chaim Sheba
Medical Center, Tel Hashomer And Adolescent Medicine

Services of the Clalit Health Services, Israel

The Internet has turned during the past decade into a
major information resource in various domains of life
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and a communication venue among adolescents who seek
health information via the net. The increasing availability
of computers in homes, as well as wireless Internet access,
means that adolescents today can go online anywhere, at
any time. The media are not the leading cause of any major
health problem, but they do contribute significantly to a
variety of adolescent health problems, including aggressive
behavior, sexual activity, drug use, obesity, sleep disorders,
eating disorders, depression, suicide and self harm. This
paper focuses on 3 major health issues in adolescents’
Internet use: Body image and eating behaviors; sexual-
ity and reproductive health behaviors; and self harm and
suicidal behavior. This paper also demonstrates Internet
venues where reliable health information is provided to
young people by health professionals. Health professionals
need to recognize the hazards of adolescents Internet use,
and to address potential Internet abuse when encountering
adolescents in clinical settings.

Keywords: adolescents, health, internet, benefits, risks.
PE3IOME

BOITPOCHI 3/IPABOOXPAHEHMSI TPU UCITOJIb-
30BAHMY UHTEPHETA TOJAPOCTKAMM — BBI-
TOJA U PUCK

Xapaod .

Hspaunvcerxuit yenwmp meduyurncko cumynsayuu, Meou-
yunckuil yeump Xauma [lleba, Ten Xawomep, Meduyun-
ckoe obcnyocusanue noopocmkos Cryscovl MEOUYUHCKUX
yeaye «Knanumy

B nocnienHio0 ekaay HHTEPHET MPEBPATHIICS B [IaBHBIN
UH(OPMAIIMOHHBIN PeCypC B Pa3IMYHBIX 00IACTSAX )KUZHH
Y KOMMYHHKAIIMOHHOE CPEIICTBO [l TOIPOCTKOB, HIITYIIHX
HH(DOPMALMIO 0 300POBLE B ceTH. PacTymas noctynHocTs
KOMIIBIOTEPOB JIOMa, a TAKXKe JOCTyIHa K OECIPOBOIHOMY
UHTEPHETY O3HAYaIOT, YTO CETOJHS MOAPOCTKH MOTYT
BOWTH B CETh BCIOAY U B Jt00oe Bpemsa. CpeacTsa Mac-
coBOH MH(OPMAIMK HE SBISIOTCS BEIyIEH MPUUNHOM
OCHOBHBIX MEIMIMHCKHUX TPOOJIEM, TEM HE MEHEE, OHH
BHOCSIT 3HAYUTEIbHBIA BKIIaJ B Pa3BUTHE Pa3IMYHBIX
npo0IIeM, KacaloIUXCs 3710POBbs OAPOCTKOB, BKIIIOYAs
arpecCcUBHOE MOBEACHUE, CEKCYallbHYI0 aKTHBHOCTb,
NpUMEHEHUE HAPKOTUKOB, OKMPEHHE, HApYIICHUE CHA
U [IUTAHUS, IETPECCUI0, CyUIIH]I, CAMOTIOBpexIeHue. B
cTarbe (OKyCHpyeTCsl BHUMaHUE Ha 3 OCHOBHBIX ME/IH-
HUHCKUX Tpo0IeMax, BOZHUKAIOLINX MPH UCTIOIb30Ba-
HUM MOJIPOCTKAMU MHTEpHETa: 00pa3 Teia U MUIIEeBOC
NOBEJICHNE, CEKCYallbHOE U JEHCTBYIOIEEe Ha PENpo-
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JIyKTUBHOE 3/I0pPOBbE MOBECHNE; CAaMOIIOBPEIKaloIIee
U CyHIJaNbHOE MOBeIeHNEe. B cTaThe Takxke yka3aHbI
UHTEPHET PEeCypChl, B KOTOPHIX COOTBETCTBYIOIIAS
nHpOpMaIKs 0 340POBbE MPEAOCTABISETCS MOJIOJIBIM
JToAsM npodeccuoHasaMu 3paBooxpaHenus. [Ipo-
(heccroHalbl 3paBOOXPAHEHUS TOJKHBI PACIIO3HABATD
OTIACHOCTH HCIIOJIb30BAHUSI MHTEPHETA NOAPOCTKAMH U
YYHUTBIBATh UX B KIIMHUYCCKOHN ACATCIHHOCTH.
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