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PE3YJIBTATbI BHYTPUBEHHOI'O OBJIYUEHUSA
KPOBU KPACHBIMHU JIABEPAMH

B KOMILUIEKCHOM TEPAITAA
TPABMATHYECKOM BOJIE3HU INEYEHU

Kb123 ®I'BY «®HKI ®XM ®MFBA Poccuny», 1. OnuniioBo, Poccust

Rozanova M.V., Rozanov V.E. (Odintzovo, RUSSIA)
INTRAVENOUS BLOOD IRRADIATION

WITH RED LASER LIGHT IN THE TREATMENT
OF TRAUMATIC LIVER LESIONS

Obocnosanue u yens. HeynoBIeTBOpUTEIBHBIE PE3yIIBTATHI JIe-
4yeHus1 TpaBMaTrueckoii 6osesnu neuenu (THIT) 3actaBnsror nckarh
HOBBIE METOIbI TEPAITHH, [I0ITOMY IEJIbI0 PAOOTHI SIBUJIACH OLICHKA
3¢ (GEeKTUBHOCTH BHYTPUBEHHOTO OOIyYEHHsSI KPOBU KPACHBIMH
nazepamu (BJIOK) B xomruiekcuom neuennu THIL.

Mamepuanvt u memoout. [Ton Harmm HAOTFOICHIEM HAXOHIICS
51 moctpanaBmmii ¢ Tsokenoit couerannoi Tpasmoit (TCT) (31,9 +
1,6 6amna mo ISS), y xoropsix passuiack TBII, nposiBuBmascs
LUTOIUTHYCCKUM CHUHIpOMOM. CpeqHHI BO3pacT MAaIMeHTOB —
31,8 £ 1,8 roma. B 3aBHCHMMOCTH OT TaKTUKH JICYCHHS OOJIbHBIE
OBbLIM PaHJOMM3HMPOBAHBI Ha JBE IPYIIIbI, COMOCTABUMBIE I10
BCEM KJIMHHYECKHM M OMOXMMHYECKHM KputepusM. B I rpymme
(20 gesn.) MPOBOOMIN TPAAUIHOHHYIO IS TAKUX ITOCTPATABIINX
tepanuto. Bo Il rpymme (31 4ein.) Ha pOHE KOMIUIEKCHOTO JICYCHHST
ocymectsisuin BJIOK, npu koTopoM 0iHOpa30Bblii BOJOKOHHBIH
CBETOBOJI, HAXOJSIIMHCS BHYTPH MyHKIMOHHON WITIBI, BBOAHMIN B
JIOKTeBYI0 BeHy. JlnuHa BomHbI n3inydeHus 0,63 MKM, MOIIHOCTh
namydenust 1 MBT, Bpemst oomyuaenns 40-60 mun. Ha xypc nede-
HUSL 7—12 eXeTHEeBHBIX MPOIEAYp B 3aBHCHMOCTH OT TSDKECTH
TBII. OcymecTBisny AMCKPUMUHAHTHBIN aHaU3 1o F-xputepuio
®uiepa v KOppeIIIIMOHHBIN aHaIH3 110 t-kpuTeprio CThIoAEHTa.
Paznuaust canTany J0CTOBEPHBIMU MPH YPOBHE 3HAUMMOCTH P <
0,05 (BeposiTHOCTB OIIMOKH MeHee 5%).

Pezynomamer. Ilpn MHOTOAaKTOPHOM JIOTUCTUYECKOM per-
peccuonHoM aHanmu3e aktuBHOCTEH JIATs (rxy = +0,84 + 0,006;
p <0,001), I'd,; (rxy = +0,81 = 0,03; p < 0,01), Tn /Il (rxy =
+0,82 £ 0,009; p < 0,001), y-I'T® (rxy =+0,82 £ 0,01; p <0,01),
THCTH/A3bI, yPOKUHA3BI, CEPHH/IETHAPATA3BL, TPEOHHHIETHAPATA3BI
(cootrBercTBeHHO rxy =+0,94 +0,02; p<0,01;rxy =+0,91+0,01;
p <0,01; rxy =+0,77 £ 0,02; p < 0,05 u rxy = +0,78 £ 0,01; p <
0,05) OpLTa HE3aBUCHMBIM IIPOTHOCTHYECKUM ITOKA3aTENEM TsHKEeC-
TH nuronuTryeckoro cunapoma THII. [IpoBeneHne B KOMIUIEKCHON
teparmu BJIOK npuBoamiio x 6ojee paHHEMY M 3HAYHTEILHOMY
YIydIIEHHUIO TTOKa3aTenell MUTOIN3a, YTO CIOCOOCTBOBATIO CHU-
xeHuto neransHocTu ¢ 30,0% B 1-it rpynme go 19,4% — Bo 2-i
(p<0,01).

3axnrouenue. BJIOK obmamaeT BICOKOTOCTOBEPHBIM 3 dek-
TUBHBIM KOPPHUTHPYIOLIMM BO3AEHCTBUEM HA LIUTOJIM3, UTO CIIO-
CcOOCTBYET YIyYIICHUIO pe3ysibTaToB JedeHus: ThIT.

Shimon Rochkind, MD, PhD

LASER PHOTOBIOMODULATION TREATMENT
IN PERIPHERAL NERVE RECOVERY
AND MUSCLE PRESERVATION
Division of Peripheral Nerve Reconstruction, Department
of Neurosurgery, Tel Aviv Sourasky Medical Center,
Tel Aviv University, Israel

Background. Post-traumatic peripheral nerve repair and preven-
tion of muscle atrophy is a major challenge in restorative medicine.
Peripheral nerve injuries represent a major cause of morbidity and
disability worldwide. In addition to the national economic burden,
peripheral nerve injuries impose substantial costs on society in
terms of long-term disability, reduced quality of life, and pain.
Considerable interest exists in the potential therapeutic value of
laser phototherapy for restoring or temporarily preventing dener-
vated muscle atrophy as well as enhancing regeneration of severely
injured peripheral nerve.

Material and Methods. Laser phototherapy was applied for
treatment of rat denervated muscle, as well as on rat sciatic nerve
model after crush injury, direct or side-to-end anastomosis and
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neurotube reconstruction. Nerve cells’ growth and axonal sprouting
were investigated on embryonic rat brain cultures. The animal out-
come allowed clinical study on patients suffering from incomplete
peripheral nerve injuries.

Results. In denervated muscle, animal study suggests that func-
tion of denervated muscles can be partially preserved by tempora-
ry prevention of denervation—induced biochemical changes. The
function of denervated muscles can be restored, not completely
but to a very substantial degree, by laser treatment, initiated at the
earliest possible stage post-injury. In peripheral nerve injury, laser
phototherapy has a protective and immediate effect, it maintains
functional activity of the injured nerve, decreases scar tissue for-
mation at the injury site, decreases degeneration in corresponding
motor neurons of the spinal cord and significantly increases axonal
growth and myelinization. In cell cultures, laser irradiation acce-
lerates migration, nerve cell growth and fiber sprouting. In a pilot,
clinical, double-blind, placebo-controlled randomized study in
patients with incomplete long-term peripheral nerve injury, 780-
nm laser irradiation can progressively improve peripheral nerve
function, which leads to significant functional recovery.

Conclusions. Our extended experience in animal and clinical
studies show the promoting action of laser therapy on peripheral
nerve recovery and survival of denervated muscle, which makes
it possible to introduce the laser treatment to field of neuroscience
and neurorehabilitation.

Shimon Rochkind

JA3EPHASA ®OTOBUOMOAYJISILIUSA

JJIA BOCCTAHOBJIEHUSA NIEPU®EPUYECKUX
HEPBOB U COXPAHEHUSI MBbIHIL]

Division of Peripheral Nerve Reconstruction, Department

of Neurosurgery, Tel Aviv Sourasky Medical Center,

Tel Aviv University, Israel

Obocrosanue. [locTTpaBMaTHYECKOE BOCCTAHOBICHHE HEPBA
1 npoUIaKTHKA aTPOGHU MBI — 3TO Cepbe3Has mpobiema B
BOCCTaHOBUTENBHOM MeaunuHe. [ToBpexaenue nepupepuieckux
HEPBOB SIBISICTCS OIHOW M3 OCHOBHBIX MPUYHH 3a00JeBacMOC-
TH U MHBAJIMIHOCTU BO BCceM Mupe. Kpome HOMOTHUTEIHHOTO
HAI[MOHAJILHOTO 3KOHOMHUYECKOTO OPEMEHH MOBPEKIACHUS MEPH-
(epuuecKUX HEPBOB HAKIIAJBIBAIOT CYIICCTBEHHBIC U3IEPIKKU
Ha 00IIECTBO C TOYKU 3PEHHUS JOJTOCPOYHON HWHBAIHIHOCTH,
CHW)KCHUS KadecTBa KM3HH H Ooyin. CyllecTBEHHBI MHTEPEC
MIPE/ICTABIISICT COOOI MOTEHIMATbHAS TepareBTHYeCKast 2P HeKTHB-
HOCTB JIa3epHOH (pOTOTEpanri B BOCCTAHOBICHUH WIIH BPEMEHHOM
MPEJOTBPAICHUN JICHEPBAIIMOHHON aTpO(UU MBIIIIBI, & TaKKe
B YCWJICHHHU PEreHepaluu rnepudeprudeckux HEPBOB IMOCIE UX
CEPBEZHOTO MOBPEKACHUSI.

Mamepuanst u memoowt. JazepHyto GpoToTepanuo NpUMeHsIIN
JUISL JIEYEHUsI IEHEPBUPOBAHHONW MBIIINBI Yy KPBIC, @ TAKKE I
JIeYeHUs1 pa3ApoOIEHHOTO CelaNuIIHOro HepBa Kpsic. [Ipu sTom
HCIIOB30BAIN MPSMOIT aHACTOMO3, aHACTOMO3 «OOK B KOHEI» U
PEKOHCTPYKIIHIO C TIOMOIIBI0 HEHpoTpyOKu. PocT HEpBHBIX Kite-
TOK M aKCOHAJIBHBIX MTPOPACTAHUH HCCIEI0BAIN Ha SMOPHOHHBIX
KYJBTYpax Mo3ra KpbIChl. [lorydeHHbIe pe3ylbTaThl SKCIIEPUMEHTOB
HA KUBOTHBIX MTO3BOJIMJIA MPUMEHHUTH Pa3pabOTaHHBIE METOIBI B
KJIIMHUKE Y MAlMEHTOB, CTPAJAIOIMX HEMOIHON TPaBMOM mepu-
(hepuUecKuX HEPBOB.

Pesynomamur. B nenepBUpOBaHHON MBILIIE, KaK TO3BOJISIIOT
MIPEANOIOKUTH IPOBEICHHBIC HCCIIEA0BAHUS, (QYHKIHS JSHEPBU-
POBaHHOI MBIIIIBI MOKET OBITH COXpaHEHA MyTEM BPEMEHHOTO
MPEeIOTBPALICHHS OMOXMMHYECKHX IPOIIECCOB, BHI3BIBAOIIUX
neHepBaryio. OyHKIMS 1eHEPBUPOBAHHON MBIIIIIBI MOXKET OBITH
BOCCTAHOBJIEHA — HE IOJIHOCTHIO, HO B JIOCTAaTOYHOW CTEIEeHU —
C MOMOIIBIO JIA3ePHOTO JIEYEHHs, HAYaTOro Ha CaMOM paHHEM,
KaK TOJIBKO BO3MOYKHO, IEPUOJIE TIOCIIE TPaBMBbL. B moBpexaeHHOM
HepBe JazepHas (GoToTepanus UMEeT 3alllUTHOE U He3aMeJTH-
TEJIFHOE JICHCTBUE; OHA TAKKE MOIICPKUBACT (PYHKIIMOHATBHYIO
AaKTHBHOCTh B TIOBPEXICHHOM HEpBe, CHIDKaeT (OpPMHUpPOBaHHE
pyOIIOBOIT TKAHU B MECTE TPABMBbI, CHI)KACT JIETEHEePALUI0 COOT-
BETCTBYIOILUX JBUTaTEJIbHBIX HEHPOHOB B CIIMHHOM MO3T€, a TAKXKe
CYLIECTBEHHO MOBBILIAET POCT AKCOHOB M MUEIMHU3ALINIO. B Kyib-
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Type KJIETOK 00Iy4eHHe JIa3epHbIM CBETOM YCUIMBACT MUTPALIUIO,
POCT HEPBHBIX KJIETOK M IPOpPACTaHUE BOJIOKOH. B MUIOTHOM,
KJIMHUYECKOM, IBOWHOM CIIETIOM, TIIa[e00-KOHTPOINPYEMOM, PaH-
JIOMHU3UPOBAHHOM HCCIISIOBAHHUH OBLIO IIOKAa3aHO, YTO 00JIydeHHe
JIa3epPHBIM CBETOM C JUIMHOH BOJHEI 780 HM GONBHBIX C HEIOJIHOM,
3acTapesioi TpaBMoi epuQepruIecKkoro HepBa MOXKET IPOTPECCUB-
HO yIyqiaTh QYHKINIO Tepru(epraecKkoro HepBa, 4To BEAET K ero
3HAYUTEIHHOMY (PyHKIIMOHAIBHOMY BOCCTAHOBIICHHIO.

3axnouenue. Hamr OONbpIION KIMHUYECKHNA U HKCIIEPUMCH-
TaJbHBIA ONBIT MOKA3bIBACT, YTO Ja3epHas Tepamus obOnanaeT
CTUMYJIHPYIOIIMM JeHCTBHEM Ha BOCCTAHOBIICHHE HepHpeprde-
CKUX HEPBOB M Ha BBDKHMBAHUE JCHEPBHPOBAHHOW MBIIIIIEI, YTO
II03BOJISIET BBOAUTH JIA3E€PHYIO TEparnuio B 00JacTh HEHPOHAyKH U
HeWpopeadINTALHH.

CanoxxaunkoB M.10., CanoxunkoBa A.A., Canoxnukosa C.10.,
Codponosa E.B.

COJEPKAHUE KATEXOJIAMUHOB
B JIMM®OIUTAX KPOBH 3IOPOBBIX JIFOIEN
W NALIMEHTOB CO CTEHOKAPIMEN
HAINPSDKEHUS M UX JUHAMUKA

O] BJUSIHUEM JIAZEPHOM
PE®JEKCOTEPATINA

OI'bOY BO «UyBanickuii rocyiapCTBEHHBIH YHHBEPCUTET
um. UL.H. VabsHoBay», . Yebokcapsl, Poccust

Sapozhnikov M. Yu., Sapozhnikova A.A., Sapozhnikova S.Yu.,
Sofronova E.V. (Cheboksary, RUSSIA)

THE CONTENT OF CATECHOLAMINES IN BLOOD
LYMPHOCYTES OF HEALTHY INDIVIDUALS

AND PATIENTS WITH EXERTIONAL ANGINA PECTORIS
AND THEIR DYNAMICS UNDER LASER ACUPUNCTURE

Obocnosanue. B Hacrosmee BpeMs y4acTHE B MATOTEHE3e
uiremuueckoit 6onesnu cepana (MbC) Takux OMOIOrHYSCKH aK-
THUBHBIX BEIECTB, KaK KATEXOJIAMHHBI, HE BBI3HIBACT COMHEHUIL.
IIpu UBC B ycnoBusix OTHOCHTEIBHOW WM aOCONMIOTHOW KOPO-
HApHOM HEIOCTAaTOYHOCTH MOBBIIICHHBIH TOHYC CHMITATHYECKOI
HEPBHOH CHCTEMBI M THIIepPKaTeX0JIaMUHEMHS 3HAYUTEIILHO ITOBEI-
MIAI0T TTOTPEOHOCTH MHOKAap/a B KUCIOPOIE 3a CUET YBEITHUCHUS
CHJIBI COKpAIIEHHs] MHOKap/ia, YaCTOTHI CEPACUHBIX COKPAIICHHH,
YAApHOTO U MHHYTHOTO OOBEMOB KPOBHU, YBCJIMUCHHS MOCTHA-
TPY3KH Ha MHOKap/,.

Lenv uccredosanus: N3yUUTh CONEPIKaHUE KaTEXOJIAaMUHOB B
muMdonuTax nepudeprudeckoil KpoBr OOIBHBIX CTEHOKApAHEi 1
UX JTUHAMHUKY TI0]] BIUSHAEM JIa3ePHON pedIeKkcoTepanum.

Mamepuanet u memoowi. I3ydanu conepkaHue KaTexolaMu-
HOB B JUMQonuTax nepudepndeckoid kpoBu 32 310pOBBIX JIHIL,
COCTaBUBIIUX KOHTposbHYIO rpymiry (KI), a Taxoke 124 60mpHBIX
CTEHOKap/nel HarpsDKeHNs, CHOPMHUPOBABIIMX OCHOBHYIO IPYIIITY
(OI), Ha hone mpoBOANMOI UM JTa3epHOI pedrekcoTepanuu. Jla-
3epHYIO pedIeKCoTepanuio MPOBOJMIN MO TOYKAM AKYITyHKTYPBI
«MEpHIMAHOBY Cep/lla M epruKap/a ¢ MOMOILbI0 ycTaHOBKH YJID-
01 (numaa Bone! 0,63 MKM). Jlo3upoBaHUE J1a3epHOTO H3TyUCHUS
OCYILECTBISUIM TIO ajantupoBanHoi meroauke A.D. [laBnosa c
coanT. (1985). ConepxaHue KaTexoJaMUHOB ONPEESISIIM THC-
toxumuaecknM MeronoM B. Falck et al. (1962) B moguduxarnynm
E.M. Kpoxunoii u I1.H. Anekcannposa.

Pesynomamul. icxogHoe cofiepikaHie KaTeXx0JaMUHOB B JIMM-
¢ormrax 6ompHBIX Ol TOCTOBEPHO MPEBBIIAIO €r0 YPOBEHb B
mmM¢orrax i KI (p <0,001). B mponecce nazepHoii pediexco-
Tepanuu 00bHBIX Ol 3aperncTpupoBaHO MOCTEIIEHHOE CHIKEHHE
aTOro MoKaszaress ¢ 62,5 +4,3 10 39,5+ 5,5y. e. (p <0,001), uro
COMOCTABUMO C IOKA3aTeNIsIMU 340pOBBIX JHuIl. [Ipu cpaBHEeHNN
YPOBHEH KaTeXOJIaMHHOB B JMM(QOIMTAX JIMIl 00EUX TPYII BbI-
SIBJIGHO IOCTEIIEHHOE MCUC3HOBCHHE CTATHCTHYECKH 3HAYMMON
Pa3HUIBI MEXTY TPYIIAMH.

3aknouenue. ConepaHue KaTeXoJaMHUHOB B JTHM(pOLUTAX
OOJBHBIX CTEHOKAP/MEeH HAIPSHKEHUSI JOCTOBEPHO BBIIIE IIOKa3aTe-
et 30poBsIx . JIazepHas pedrexcoTepanust HCTIONb30BAHHBIM
METO/IOM CHIDKAeT COJep)KaHUe KaTeXOJaMHUHOB B JTMM(OIUTAX
OOJILHBIX CTEHOKap/Heil 0 moka3arenel 310pOBbIX JIHII.
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CanoxuaukoB M.I10., Canoxuaukoba A.A., Canoxxaukosa C.1O.,
Codponosa E.B.

COAEP)KAHUE I'ENNAPUHA B JIMM®OLUTAX
KPOBHU 3/I0POBBIX JIIOJAEA U MALIIMEHTOB
CO CTEHOKAPIUEN HAIPSIKEHUS

N UX JUHAMMWKA 1IOA BJAUAHUEM
JA3EPHOM PE®JIEKCOTEPAIIMU

OI'BOY BO «YyBanickuii rocyjapcTBEHHbII YHUBEPCUTET
nm. V.H. YnesiHoBay, . Yebokcapsl, Poccnst

Sapozhnikov M. Yu., Sapozhnikova A.A., Sapozhnikova S.Yu.,
Sofronova E.V. (Cheboksary, RUSSIA)

THE CONTENT OF HEPARIN IN BLOOD LYMPHOCYTES
OF HEALTHY INDIVIDUALS AND PATIENTS

WITH EXERTIONAL ANGINA PECTORIS

AND THEIR DYNAMICS UNDER LASER

ACUPUNCTURE

Obocnosanue. Teapun — MyKononucaxapu, 00J1aJarommi
BECHbMa HIMPOKMM CHEKTPOM (pr3HoIoOrndeckoit aktupHocTH. Ham-
OoJiee M3BECTHBIM SIBIISICTCS €r0 aHTHKOATYISTHTHOE JICHCTBHE.
He menee BaxkHO# (QyHKIMEH renapuHa sBISETCS CIIOCOOHOCTH
CBSI3BIBATh HEKOTOPBIE OMOJIOTMYECKH aKTUBHBIE BEIIECTBA, HA-
npuMep TUCTaMHH, KaTtexojlaMuHbl U Jp. [lapacummnarnyecknit
OT/Ie]I BETeTaTUBHOM HEPBHOW CHCTEMBI CIIOCOOCTBYET €T0 CHH-
Te3y U MOCTYIJICHUIO B KPOBb, a CHMIIATOAAPEHANOBAsI CHCTEMA
TOPMO3UT 3TOT npouecc. IIpun xpoHnueckux Gopmax HIIEMH-
YecKOH OoJie3HM cepjla HaOIonaoTcs Ae(UINT relapuHa u
CHIKEHHBIN (pUOPHHONN3, BEPOATHO, CBSI3aHHBIE C HAPYIICHUSIMHI
OEJIKOBOTO U JIMITHHOTO OOMEHOB, CBOMCTBEHHBIMH OOJIBHBIM
aTepPOCKIICPO30M.

Llenv uccneoosanus: N3yInTh COAEPKAHNE TeMapyHa B JIUM-
¢ormrax nepudepuueckoll KpOBH OOJIBHBIX CTEHOKApANUEH M MX
JTMHAMUKY TI0J] BIVSIHUEM JIa3epHOU pediekcoTeparnum.

Mamepuaner u memoos:. VI3yqanu copep:kaHue TernapuHa B
auMdonuTax neprupepuaeckoil KpoBu 32 310pOBBIX JIUII, COCTA-
BUBIIHX KOHTpoJbHYIO Tpymny (KI'), a Taxoke 124 607IbHBIX CTEHO-
KapAuei HarpshkeHus1, chopMUpPOBaBIINX OCHOBHYIO rpymy (OI),
Ha ()oHE TPOBOAUMOI1 MM JTa3epHOi pedriekcoTepamnuu. JlazepHyto
pedrrexcoreparnyio IPOBOAMIM 110 TOYKAM aKyITyHKTYPBI «MEpH-
JIMaHOBY» Cepjla W MepuKapjaa ¢ MOMOIbo ycTaHoBkH YJID-01
(nnuHa BonHbl 0,63 MxM). Jlo3upoBaHUE JIa3epHOTO H3JIyUCHUS
OCYUIECTBIISUIM 110 afanTupoBaHHON meTtonuke A.D. [laBnosa ¢
coanT. (1985). Coneprkanue remnapuHa ONPENENIsIA THCTOXUMHU-
yeckuM metoaoM o L. Enerback (1977).

Pesynvmamer. VicxomHoe cogepkaHue renapiHa B JIMMpOIUTaX
OompHBIX OI' OBUIO TOCTOBEPHO HUKE €TO YPOBHS B JTUMQOIH-
tax i KI' (31,7 + 2,0 u 46,5 = 4,4 y. €., COOTBETCTBEHHO, P <
0,001). B mpouecce nmasepHoi pediekcorepanun 60mbHBIX OI'
3apeTUCTPUPOBAHO MOCTENEHHOE YBEINYEHNUE ITOTO MOKA3aTENs
¢31,7+2,0 no 54,1 £2,7y.e. (p <0,001), uro naxe HECKOILKO
HPEBHIIIAI0 YPOBEHb IOKa3aresnel 310poBbIX L. [Ipu cpaBHeHHN
yYpOBHEH remapuHa B IMM(ONNTAX JHI] 00EUX TPYII BBIIBICHO
MOCTENEHHOE MCUS3HOBEHHE CTaTHCTUUECKH 3HAYMMOMN Pa3HUIIBI
MEXK]Ly TPYIIIaMH.

3axarouenue. Coneprxkanue renapruaa B ITUMPOLUTAX OOTBHBIX
CTEHOKap/IHei HalpsHKEHHs JOCTOBEPHO HIDKE MOKa3arenel 3710-
poBbIX 1L JIazepHast pediiekcoTepanyst HCIOIb30BaHHBIM METO-
JIOM yBEJUYHUBACT COZIEPKaHUE TermapruHa B TUM(pOITax O0IbHBIX
CTEHOKap/IHeH N0 moKasareliel 3/10pOBBIX JIHII.





