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Cancer stem cells: a paradigm shift in understanding cancerogenesis

The discovery of a minor cell population in tumors with features of tissue stem cells, which are called cancer stem
cells (CSCs), has led to a new paradigm of cancerogenesis. According to this notion, many cancers (if not all) arise
from CSCs, which renew themselves by asymmetric division (hierarchical model of cancerogenesis). A hierarchical
model is distinct from a stochastic model, as the former is based on tumors arising not just from any tumor cell,
but rather only from CSCs. The CSC concept bears answers to the most fundamental question of oncology, namely,
how cancer cells relapse and metastasize after aggressive treatments including surgery and chemo- and radiotherapy.
Therefore, understanding the biology of CSCs will open new avenues for cancer risk assessment, early detection, and
prognostication as well as for developing new strategies for cancer prevention and therapies.
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Karepuai icik 6aranajbl kacylmajapbl: KaHCeporeH3abl TYCiHyIeri kaHa mapagurma

Karepni icik 6aranansl xacymanapsl (KIB)XK) nen aranateie ynanslk OaraHajbl )KacyIIadapIslH KacHeTTepiHe ue a3
CaHJIBI iCIK KacynIaJapbIHBIH TaObLTYbl KaHCEPOTe€H3/iH jKaHa apaIurMachlHa ajbll Keni. by TyxeipeiM OoiibIHIIA,
OaceiM kemmimik Karepni icikrep KIBX HBIH acuMmMeTpusuiel OeliHyi HOTIKECiHAE Makiaa 6onansl (KaHCEpOTeH3IiH
carplbl Mozeni). CaThIIbl MOZIEN Ke3[AeHCOK MOIENICH e3reme, eiTkeHi anapiHFel Mozen iciktiH KIBXK tan Tapa-
ybiH Heri3 ereni. KIBXK koHceNmMsck OHKOJIOTUSHBIH €H (yHIaMEHTANIbl CypaKTapblHa jkayan Oepe ayajbl, SFHU,
KaJlaiIa KaTepii iCiK yacymanapAblH 6cyi arpecCHBTI eMACYIepAeH (XUPYPIrUsIIbIK, XUMUS-PAIHOTEpANIsIaH) KeHiH
Iie KaliTanaHaqsl skoHe Metactasnanagsl. Connpikrad KIBXK Guonoruscein TyciHy iCikTiH KaTepmiiirid Oaranayfa, ay-
PYABI epTe aHBIKTAyFa, )KOHE IIPOTHOCTHKAra COHBIMEH Karap KaTepii iCIKTiH ajlJbIH ally CTPATerHsuIapblH JaMbITYFa
KOHE eMJICYFe KaHa JKOJI alllajibl.

Tyitin co30ep: katepni icik Oaranansl xxacyma (KIBX), enurennannan mecenkumanra esrepy (EMO), icikTiH marsiH
OpTackl, eMre Te3IMALTIK, HaTypaJiibl KWIIep JKacymanap

A. Kamn, H. A6nomnna, B.A. A6pamosa, H.H. benses
PakoBble CTBOJIOBBIE KJIETKH: CMEHA MAPaIurMbl B IOHUMAHUH KAHIIEPOreHe3a

OTKpBITHE MUHOPHON KJIETOYHOIl MOMYJISLMH B OMYXOJIM CO CBOMCTBAMH TKAHEBBIX CTBOJOBBIX KJIETOK, Ha3BaHHOM
pakoBsiMH cTBONOBEIMU KieTkamu (PCK), mpuBeno k HOBoO# mapaaurMe kaHuneporesesa. CoriacHO 3TOMyY IpeCTaBie-
HUIO, MHOTHE BUJBI paka (eciu He Bce) Bo3HUKaroT u3 PCK, koTopble caMOOOHOBIISAIOTCS MTyTEM aCHMMETPUYHOTO Jie-
JeHus (Mepapxuueckas MoJenb KaHleporeHesa). Fepapxuueckas MOAENb OTIMYAETCS OT CTOXaCTHYECKOH, HOCKOJIBKY
nepBasi OCHOBaHA Ha BOSHUKHOBEHHH OITyXOJIM HE U3 JII000i omyxoneBoi kieTkH, a Toibko n3 PCK. Konnenmus PCK
JIaeT OTBETHI Ha OOJIBIIMHCTBO (DYHJAMEHTAIBHBIX BOIPOCOB OHKOJIOTMH, HATIPUMED, KAK OITYXOJIH PELUAUBUDPYIOT U
METaCTa3upyIOT HOCIE SHEPIHYHOTO JICUCHHS, BKIIIOYask XMPYPrHUI0O U XUMUO- U pasinoTepanuio. [103ToMy noHnmManue
6uonorun PCK oTKpoeT HOBbIE IIEPCIICKTHBbI OLICHKH PUCKA, PAHHEH IMarHOCTHKU U POTHO3a OITyXOJIEBOH mporpec-
CHH, a TaKOKe pa3pabOTKH HOBBIX CTPAaTErtil NPEAOTBPAILCHHS U TEPalluU paKa.

Knrouesvie cnoga: paxosbie cTBonoBbie kieTku (PCK), snutennanbHo-Me3eHXuManbHbli nepexon (OMII), omyxone-
BOE MHUKPOOKpY>KeHuUe, HaTypajbHble KuniepHble (HK) xnerku.
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During the past decade, a growing body of evi-
dence has showed that tumors are not homogeneous
mass of proliferating cells with equal genetic mu-
tations as previously thought, but are organized in
a hierarchy of heterogeneous cell populations with
different phenotypic and functional properties [1].
As numerous reports demonstrated a distinct sub-
population of cancer cells, called CSCs (or tumor
initiating cells), within tumor mass are responsible
for maintaining the sustained tumor growth and
relapse (or metastasis) after therapy. Therefore,
in order to understand the clonogenic core of the
cancer comprehensively, a number of groups have
made great efforts in identification, isolation and
characterization of CSCs from various hematologic
and solid tumors on the basis of the shared pheno-
typic and functional properties with normal tissue
SCs, namely, expression of surface antigens of cor-
responding normal SCs, ability of self-renewal and
differentiation, resistance to conventional therapeu-
tic strategies such as chemo- and radiotherapies,
migration capacity and quiescence for a prolonged
period of time [2]. Experimental evidences support-
ing the existence of CSC in various cancers have
led to a paradigm shift in our understanding of can-
cer biology [3]. Moreover, the CSC model seemed
to hold answers to some poorly understood clinical
phenomena such as resistance to anticancer thera-
pies, recurrence after such aggressive treatments
and metastatic dissemination to distant organ sites
resulting in most cancer patients’ mortality [4].

Isolation and identification of CSCs

In 1997, Dick and colleagues have isolated
CSCs from AML patient on the basis of combina-
torial surface markers, CD34°CD38-, which also
distinguish hematopoietic stem cells (HSCs) from
their derivatives, and have proved the tumor reca-
pitulating potential by transplanting into severe
combined immunodeficient (SCID) mice [5]. Sev-
eral years later, Clarke and colleagues applied the
concept and experimental approaches to a solid
breast tumor identified and isolated breast CSCs. In
their xenograft assay, as few as 100 CD44"CD24
cells can give rise to tumors that recapitulated the
morphologic and immunophenotypic features of
the original tumor, whereas tens of thousands of
CD44-CD24* cells could not form a tumor [6]. Sub-
sequently, other researchers followed the similar
approaches isolated and characterized CSCs from
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various types of human leukemias such as B-cell
lymphoblastic leukemia, T-cell lymphoblastic leu-
kemia [7] and solid tumors including prostate can-
cer, colon cancer, head and neck cancer, melanoma,
lung cancer, liver cancer, brain cancer, ovarian can-
cer and mesenchymal carcinomas [8].

Currently, there are three main approaches
widely used to identify, isolate and also gauge CSC
potential from various cancer cell lines and patient-
derived samples. Namely, cell sorting on the basis
of cell surface markers using fluorescence activated
cell sorting (FACS) and magnetic-activated cell
sorting (MACS) methods; side population (SP) as-
say, in which CSCs efflux Hoechst 33342 dye by
means of ATP-binding cassette (ABC) transporters,
while differentiated cells do not; sphere forming as-
say, in which cancer cells with self-renewal capaci-
ties could form spheres and survive for a prolonged
period of time in non-adherent serum-free culture
conditions. Xenotransplantation assay, in which the
sorted cancer cells were transplanted into immuno-
deficient mice, make it possible to gauge the clono-
genic ability of the cells [8].

Origins of CSCs

Due to heterogeneity of CSCs in terms of func-
tional and molecular aspects in the same tumor type
[9, 10], the exact origin of CSCs has been remained
the matter of debate. However, currently three ori-
gins of cells have been accepted as sources of CSCs:
1) bone marrow-derived cells (BMDCs), 2) resident
adult tissue stem and/or progenitor cells, 3) differ-
entiated cancer cell-derived CSCs through patho-
logically relevant epithelial to mesenchymal transi-
tion (EMT) program [11, 12]. Although, for a long
time, local tissue stem cells have been viewed as the
best candidate for CSCs, however, Wang’s group
has showed BMDCs may possibly serve as sources
of CSCs at least in mouse models of Helicobacter-
induced gastric cancer [ 13]. Apparently, this finding
is still in its immaturity and needs further examina-
tion and validation.

As CSCs from various tumor types share the
same surface antigens with corresponding normal
stem cells, and also some reports suggests that the
tissue stem and progenitor cells are more suscep-
tible to oncogenic transformation than more differ-
entiated cells, it was therefore hypothesized that tu-
mors most possibly originate from these local tissue
stem/progenitor cells [14]. For instance, Collins et
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al. isolated tumorigenic prostate CSCs on the ba-
sis of high surface expression of integrin o,f, and
CD133, which were used to isolate normal prostate
epithelial SCs by the same group previously [15].
Brain CSCs were exclusively isolated from the cell
fraction expressing the neural SC surface markers
CD133 and nestin [16].

Although CSCs exhibit the SC traits of self-
renewal and differentiation, they may do not neces-
sarily originate from the transformation of normal
tissue SCs. As recent studies have shown that the
acquisition of CSC properties interlinked with the
EMT program [17, 18]. EMT is a key embryonic
developmental program that is also activated dur-
ing wound healing and tissue repair, but, unfortu-
nately hijacked by cancer cells in order to acquire
the mesenchymal phenotypes as well as the abili-
ties of mobility, invasiveness, anti-apoptosis and
dissemination during tumor progression [19]. The
association between CSC and EMT has made the
CSC investigations even more complicated, mainly
because, according to the cancer associated EMT
model, CSC can be formed de novo from non-CSCs
via receiving contextual signals from tumor associ-
ated microenvironment. If this is the case, simply
targeting and eliminating preexisting CSCs is not
sufficient to completely eradicate malignant disease
from patients [20].

Resistance of CSCs to therapy

As mentioned above the ability of resistance to
therapeutic interventions is largely due to the shared
or acquired properties of normal SCs. Normally
SCs have high DNA repair capabilities and express
anti-apoptotic molecules [21]. For instance, glioma
CSCs preferentially activate DNA-damage check-
point resulting in faster DNA damage repair abil-
ity and escape ionizing radiation induced apoptosis.
Breast CSCs also showed resistance to radiotherapy
owing to overexpression of free radical-scavenging
machinery in these cells. When pharmacologically
inhibited the ROS scavengers the clonogenic po-
tential of breast CSCs decreased and increased their
sensitivity to radiotherapy [21]. One of the impor-
tant resistance mechanisms of CSCs is attributed to
their quiescence, because most current anti-cancer
drugs tend to be more toxic to rapidly proliferating
cells and after therapy is ceased, the tumorigenic
CSCs resume growth, which clinically manifests
itself as a relapse [22].

Targeting CSCs

Current cancer therapies often fail to eliminate
advanced tumors. One reason for this failure is that
most current cancer drugs destroy fast proliferating
cells within bulk of tumor. Second reason comes
from the intrinsic properties of CSCs shared with
normal SCs, that is, more resistance to chemother-
apeutic agents and radiation compare to mature/
differentiated cell types from the same tissue. The
second reason seems more challenging, because the
key signaling pathways such as Hedgehog, Notch,
PTEN, BMI-1, WNT, and p53 are involved in em-
bryogenesis, morphogenesis and normal SC func-
tion during homeostasis [22, 23]. Targeting these
physiologically essential signaling molecules can
cause severe systemic side effects to cancer pa-
tients. Therefore, it will be important to develop
CSC-selective therapies. An example of noncyto-
toxic strategy to deplete CSC activity came from
an AML study, in which combination therapy with
proteosome inhibitor MG-132 and the anthracycline
idarubicin can lead leukemia SCs to apoptosis but
not normal HSCs [24].

Prospective solution of CSC challenge may be
expected from immunological approach. Studies
from A.Jewett et al. [25] have shown that natural
killer (NK) cells are capable of lysing CSCs, but
within different tumor types these cells experience
a condition known as “split anergy’’, whereby the
NK cells lose the ability to kill CSCs and being to
produce cytokines. As a result, uncontrolled tumor
growth arises and tumor stroma accumulates aner-
gic NK cells. Repeated allogeneic NK cell trans-
plantation at the site of the tumor for elimination of
CSC is proposed.

We hypothesized [26] that anergic tumor infil-
trating NK (TINK) cells transmit their property to
naive NK cells by “infecting” them with a state of
“split anergy” in a similar manner as T convention-
al cells are transformed into T regulatory cells dur-
ing the process of “infectious tolerance”. Anergic
TINK cells egress from the tumor stroma via the
lymphatic system, where they reach regional lymph
nodes and transmit their properties to naive NK
cells, which in turn become anergic toward CSCs
and lose immunosurveillance functions. Thereby
development of the ways for anergic NK cell resto-
ration into cytolytic activity status is a very urgent
task.
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As mentioned above, the importance of the mi- not only CSC-specific molecular mechanisms, but
croenvironmental signals which induce and promote also CSC-inducible autocrine, paracrine and systemic
CSCs, drives us to view CSCs as dynamic and flex- signals that mediate vicious communications among
ible population rather than fixed one and to explore cancer cells and activated stromal components.
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Co3nanue kabrMHeTa THA0CTHUECKON CTOIIBI C ISIIBI0 TPOPHUIAKTHKY U TUCIAHCEPHU3ALINH TTAIUCHTOB ...

YIK 616.4-084

C.b. KaceimoBa*, C.b. Axmetosa, T.C. Cepranues, K.T. IllakeeB

Kaparannuuckuii rocynapcTBeHHbI MEIULIMHCKUN yHUBEpCUTET, I. Kaparanna, Kazaxcran
e-mail: kassymova_saule@mail.ru

Co3nanne kaduHeTa 1HA0ETHYECKOH CTONBI € eJIbI0 NPOPUIAKTHKHA U
AUCTIAHCEPU3AlMH MALMEHTOB ¢ CHHAPOMOM JHA0eTHYECKOH CTOIbI

[1enb10 JAaHHOTO UCCIISA0BAHUS IBUJIOCH U3YUYCHUE COLMATbHO-THTHEHIYECKHUX XapaKTePUCTHK 3a00JIeBaEMOCTH 1 UH-
BaJIMIHOCTHU BCJIEACTBHUE Ma0ETHYECKOM CTOIBI M yCTAHOBICHHUE CTETICHH OTPAaHUYCHHS PA3INYHBIX BU/IOB KU3HEEs-
TEJIBHOCTH BCIIEACTBUE ANa0CTHUECKOM CTOMBL. B Xoze ucciienoBanust ObL1M c)OPMHUPOBAHBI 2 TPYIIIBL: HCCIEayeMast
(27 genoBek) u KoHTponbHas (30 YeTOBEK), U3YUHIN THHAMHUKY 3a00JI€BAEMOCTH U COIMATIBHO — THTHEHUYECKUE Xa-
PaKTEepHCTHKH AradeTHdecKoii cTorsl B . Kaparanae 3a nepuox 2008-2013 rr; ycTaHOBHIN TPUYUHEI (HOPMHUPOBAHUS
MHBAJIMHOCTH O AXa0CTHUECKOI CTOIE, CTEIIEHN OTPAHMYCHUS Pa3IMYHbBIX BUIOB KM3HEACSATEIBHOCTH IIPU CHHPO-
Me 1HabeTHYECKOH CTOIIBI.

Knrouesvie cnosa: ciHpoM 1nabeTHYECKOH CTOMB, TPOGHIAKTHKA, THCIIAHCEPH3aLHs, KaOMHET T1abeTHUECKOM CTOIBI.

C.b. Kaceimoga, C.b. Axmerosa, T.C. Cepramues, K.T. llakeen
JuaderTik Ta0aH CUAPOMBIH AJIIbIH ATy JKOHE THCMAHCEPH3ANMAIAY MAKCATHIHAA
HayKacTapra 1uaderTik TadaH 60IMeciH Kypy

JlnmabetTik TabaH CHHIPOMBIMEH aybIpaThlH HayKacTapAbIH JKACTHIK Kypambl 61-70 jxacTaH >KOFapbl €KEHIH KOPCETIN
oTHIp, sIFHN 44,7%, an 71 >xactaH xoFapsl HayKacTap 25,9% Kypaiapel. AypyablH TYpiH Taigay *Kyprizy OapbIChIHAA,
IadeTTiK TabaH CHAPOMBIMEH aybIpaThiH HayKaCcTapAbIH KOMIILUTIT oifel anamaap, olenaepaiH KacThIK KypaMbl 61-
70 xac. lnabeTTik TabaH CHHAPOMBIMEH ayphIPaThIH HayKAaCTapFa jKacapallblK KOHE JJISYMETTIK Tajiay JKYpTrisreHae
HayKacTapAbIH »achl 61-70 6ackiM GOJIBIIT OTHIP KOHE OJIAP/BIH OapIIbIFbI JKYMBICCHI3, HAYKACTAPABIH aypy Y3aKThIFbI
6-10 xbut. J[{naberTik TabaH CHHAPOMBI Ke3iHeri HaykacTapaa Il nenreid — 66,6% xarmaiina xesnecei.

Tyitin ce30ep: JlnabeTTik TabaH CHHIPOMBIL, AJIABIH ATy, IUCIaHCepU3aIHsIaY, THA0CTTIK TabaH Oemmeci.

S.B. Kassymova, C.b. Akhmetova, T.S. Sergaliev, K.T. Shakeev
The creation of the diabetic foot cabinet for preventive measures and health assessment
of patient with diabetic foot syndrome

Analysis of diabetic foot patients suffering from diabetic foot showed that in age structure predominate patients aged
61-70 years or 44,7% and 71 and over amounts 25,9%. Thus, majority of people suffering from diabetic foot were
women and analysis of the form of disease at women found that prevails age 61-70. Analysis of the demographic and
social situation of patients with diabetic foot showed that prevalence of patients ranging in age from 61 to 70 years with
predominance of the number of unemployed. Disease durations analysis of diabetes mellitus patients showed that most
of the people have diabetes mellitus for 6-10 years. In diabetic foot structure predominate second stage — in 66,6% of
case.

Keywords: diabetic foot syndrome, prevention, clinical examination, diabetic foot cabinet.

Pa3ButHe raHrpeHbl CTOIBI Y OOJBHBIX caxap-
HBIM JIUa0CTOM SIBJISICTCS OCHOBHOMW NMPUYUHOU aM-
MyTanuy KoHedHocTH Oonee yeM y 50% OONbHBIX,
[OCJICONepaIlMOHHAs  JIETaJbHOCTh  COCTABIISCT
13-20%. B teuenue 3 net nocne amnyTtanuu 35%
0OJBHBIX TTOTHOAIOT.

B cucreme okazaHUs MOMOIIH 3TON KaTeropuu
OOJBHBIX 0COOCHHO CTPATAcT aMOYIIaTOPHOE 3BEHO.

OtcyTcTBHE KaOMHETOB AMAOETUYCCKOU CTOIBI, C
MeINaTpUYECKOl MOIrOTOBKOM Bpadel U MeIUIMH-
CKUX cecTep. Jlucnancepusaiys manueHToB U Mpo-
($uakTHKa CHHIpOMa IHa0eTUUYECKON CTOIBI OKa-
3BIBAETCS HEJOCTATOUYHO YPPEKTUBHOH, a 3a4aCTYIO
BOOOIIE HE TIPOBOIUTCHL.

Lenpio TaHHOTO MCCIENOBAHMS SIBUJIOCH H3y4e-
HUE COLMATbHO-TUTHEHNYECKUX XapaKTEPHUCTUK
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3200JIeBAEMOCTH, WHBAUJIHOCTH M YCTaHOBJICHUC
CTETICHU OTPAaHWUICHUS PA3TNIHBIX BHIOB )KU3HEIC-
SITEJIbHOCTHU BCJICJICTBHE CUHAPOMA JHa0STHUECKON
CTOIIBI.

3aauu ucciie0BaHus:

W3yunts auHaMUKy 3a00JI€Ba€MOCTH WU COIIH-
ATBHO-TUTHCHUYECKUE XapaKTCPUCTUKH  rade-
Thyeckoit ctomel B . Kaparanae 3a nmepuon 2008-
2013rr.

YCTaHOBUTH MPUYMHBI (HOPMUPOBAHUS HHBA-
JIUTHOCTH TI0 JHa0ETHUECKON CTOTIe, CTeTIEHHU OTpa-
HUYEHUS Pa3IMUHBIX BUJOB JKU3HEICITCIbHOCTU
[P HAJIMYUU CHHIPOMA TUA0ETHYECKOM CTOIIBI.

MatrepuaJjibl 1 METOIbI

MarepuanioMm s U3ydeHHUsS COLUATBHO-TUTH-
SHUYCCKUX XapaKTEPUCTHK CHHIpOMa arabeThde-
CKOW CTOIBI ¥ MHBAJHMIHOCTH IO TPUYHHE Tuade-
THYECKOW CTOIBI MOCTYKUIH CHOpMUpPOBAHHEIC 2
IpyMIbL HecaenyeMast 27 4eloBeK U KOHTPOJIbHAS
30 4yenoBeK, cpemHUN BO3pAcT MHalMEeHTOB 45-76
JICT, B TPYMIbI BXOIAT KaK MYXXUYUHbBI, TAK U JKCH-
[IAHBI.

Pesyabratel u uX o0cy:xKIeHne

Anamu3 GopMbl 3a00€BaHUS BBISABHII, YTO
OOJIBIIMHCTBO JIMI[, CTPAJAOIIMX JUA0eTHYCCKON
ctonoii (JIC), cocTaBuiin JKEHIIMHBI OT BCETO YHC-
na Habmomgaemsix ¢ CIIC — 81,5% B xommaecTse 22
YelioBeKa. AHaJU3 BO3PACTHOTO COCTaBa OOJIbHBIX
CHC moxkazan, 4ro mpeoOmamaoT OOTbHBIC B BO3-

Jlureparypa

pacte crapuie 61-70 net yenosek wnu 44,7% u ot
71 u crapmee coctaBuiu 25,9%.

Takum 00pa3om, OONBIIUHCTBO JIUI] CTPaJalo-
mux CHC, cocTaBuiu >KEHUIUHBI, IPUYEM aHAIIN3
(hopmBbI 3a0011€BaHUS BBISIBUIL, UTO Y JKEHIIIMH, YaIle
B Bo3pacTHOM rpymnmne 61-70 jet. AHaau3 MojJoBO3-
PacTHOTO W COIMAIFHOTO TIOJIOKEHHSI OOJIBHBIX
JMa0eTUUECKOM CTOMOM TOKa3all, YToO MPeBaIHPyET
OonpHBIE B Bo3pacte oT 61 mo 70 jer ¢ mpeolia-
JTaHWEeM YHCiIa HepaOoTalommX. AHAIHU3 JUINTENb-
HOCTH 3a00JIeBaHUsT OOJBHBIX CaXapHBIM THA0CTOM
MTOKa3aJ, 9T0 OOJbIIas YacTh OBUTH CO CPOKOM JHa-
oera ot 6 ser jo 10 ner. B crpykrype AC mpeoO-
nagana Il cranus — B 66,6% cityuaes.

BriBoasl: AHanu3 3a06051€BaeMOCTH TMAIUEHTOB
C MarHO30M «Iua0eTHUecKas CTOIa» B YCIOBUSIX
crarmonapa «lopomnckoit OompaHUIBI Nel» m «O06-
JIACTHOTO MEIUIIMHCKOTO IIeHTpa» ropoxa Kapa-
TaH[bl IOKa3aj, YTO KyNMHPOBaHWE THOWHO-BOC-
MaJTUTENBHOTO MPOIecca yaaaoch AocTudb B 71%
CIIy4aeB, aMITyTalusl TOpaKeHHOW KOHEYHOCTH TI0-
TpeboBanace B 29%, neranpHblit ucxom 7% . s
yAYYIICHUs NPOPWIAKTUKA W JIHCIAHCEPU3AIUN
MAIUEHTOB C CHHIPOMOM JHA0ETUYECKOH CTOTIBI
PEKOMEHIYeTCsl OTKPBITh KaOMHET AHa0eTHUeCKON
cronbl npu IIMCII. MupoBasi npakTuka nokasa-
J1a, 9TO0 paboTa KaOMHETOB AUAOCTUYUCCKOU CTOIIBI
yAy4IlIaeT MOKa3aTelld B JIUATHOCTHKE CHHJApPOMA
OCTE0apTPOMNATHH Y JIUII U3 TPYIIIHI PUCKA, a TAK)KE
cHIXKaeT ypoBeHb 3abonesaemoctu CIC npu mpo-
BEJICHUH TTPOPUITAKTUIECKON pabOTHI.
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