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INIOUIHOCTH JHK U INTPOJUPEPATUBHAA
AKTUBHOCTH KIIETOK CAPKOMDI IOMHI'A,
UX MIPOTHOCTHUYECKAS 3HAYHUMOCTD

HHH rnunuueckotd onkoio2uu

B coobiieHusAX MOCIETHUX JIET OTMEUCHA B3aHMOCBI3b
copepxkanus JHK (IUIOMIHOCTL) B OIIYXONEBBIX KIETKax
¥ KIMHHYECKOI'O TEUCHMs 370KAYCCTBCHHBIX HOBOOOPa30-
pauuil. VIMeIoTcst JJAHHBIC O TOM, 4TO OIYXOIH € aHeyl-
nouaHbM comepxkanveM JHK uMeroT XyMmmui Iporxos
1O CPAaBHEHUWIO C JIUILIOMJHBIMH, OJHAKO IPOSABISAIOT BBI-
COKYIO YyBCTBUTEIBHOCTH K XMMHOIYIEBOMY BO3/IEHCTBHIO
[1, 2]. Usyuenue mmoupuoctd JHK npu HoBoo6pa3oBaHUAX
KOCTel MoKa3auao, uTo JIsl JOOPOKAYEeCTBEHHBIX OITyXOnel
(suxoHapoMa, OcTeoXoHapoma, ¢ubpoma H Jp.) Xapax-
TepHo muruoumHoe conaepxanue JTHK, a mna smoxagect-
BEHHBIX OINYXOIEH (ocTeocapkoMma, XOHApPOcapKkoMa H Ap.)
B OGOIBLIIMHCTBE CIIYYACB — AHEYIUIOMJHOE COMEPIKAIINC
JHK [8, 11].

JIo HACTOSINEIO BpEMEHH THCTOrcHe3 capkoMbl IOunra
ocraercd HeBLIACHEHHHIM. TeM He MeHee HaKOIMJIOCh JO-
CTATOYHO YOEMUTENBbHBIX JTAHHBIX, MO3BOJISIOIINX OTHECTH
JTAHHYIO OTMYXOJIb K IpYIIIEe KPYIJIOMEIKOKIETOYHEIX cap-
KOM, KOHKDETHee — K HeMpO3KTOACpPMAIBHBIM HOBOOOpA-
soBaHusM [3, 5—7]. OnHako IpogOIDKAETCS MOUCK B 00-
aCcTH  BRISBJICHUS  JU(pepeHIIHAIbHO-THATHOCTHICCKHX
KPHTEPUCB HO30JOTHIECKUX (POPM HEHPOIKTOACPMANLHBIX
onyxoneil — capkombl FOunra, PNET u onyxonu Ackuna.
B sroM xoHnrtexcre m3yuenue comepxanust JJHK B omy-
XONEBLIX KIIETKaX capkoMbl HOWHra MOXeT OBITH BechMa
TIOJIE3HO sl OTIpEeICHU XapaKTepa U CTEeNeHH €€ 3110-
KAUCCTBEHHOCTH, TIPOTHO3a 3a00JIEBAaHUSA U BO3MOMKHOTO
BEIOOpA AJCKBATHBIX METOMOB TCPAIlHH.

B nacrosiec BpeMst COBEPIICHCTBOBAHUE METOAUK TO-
roToBkH TkaHed ¥ JHK-1poTouHOR ITUTOQIIIOOpOMETPHH
NO3BOJISIET MCHONBL30BATh 1I¢ TOJNLKO CBE&XHH Heduxcupo-
BaHHDIA MaTepuas, HO U MaTepHall MapadUHOBEIX BIIOKOB.
Heo6x0oauMo OTMETHTS, YTO IIPH 3TOM JIy4IIHE PE3YIbTaThl
nonyuarT npu ¢uxcanuu B dopmanune [9]. Jannas me-
TOAMKA TIO3BOJISIET PETPOCIECKTHBHO OLICHHTL IIPOTHO3 3a-
GoJeBaHMsl CIIYCTSI MHOTO JIET.

H37105KeHHOo€E BBIIIE TIOCIYXUIO TOBOIOM (TSI M3yUCHHA
TAKAX (PYHIAMEHTAIBHBIX OHONOTHYECKHX XapAKTEPUCTUK
3JI0KAYECTBEHHBIX KIETOK, Kak rmouaHocts JHK u mpo-
nudiepaTHBHAsS aKTUBHOCTH NpH capkome IOwmHra.

Marepuann u Merount. B neprog ¢ 1987 no 1996 r. y 31 6onshoro
(8 xcHWMH ¥ 23 myxunn) capkomoi IOunra B Bospacre oT 15 go 34
ner (cpemuuii Bospact 19,9 £ 1,1 rofa) MccncAOBaHb! OMyXONCBbic 06-
pasLibl, MOIYYCHHBIC' MYTEM TPCHAHO- M ONCPALMOHIOI GHONCHH U 13
napadMHOBBIX GJIOKOB.

Onyxonu JIOKAJTU30BaAIHCh B KOCTAX BEPXHHX M HIKHIX KOHCUHOCTCH
(y 26, 83,9%), taza (y 3, 9,7%) u B pcbpax (y 2, 6,4%). Jduaraos so
BecX cllyuyasx 6yl MOpgoNAOrHYcCkd BeprGULHPOBAH (LMTONOMMHCCKH
M THCTONOTHYCCKH).

Coaepxanne JJHK B sapax omyXoNCBBIX IJICTOK MCCIACAOBAIM B
MATCpHalc, 0 KOTOPOMY B JaTbHCHIICM MPOBOAMIM LIMTOIOTHUCCKYIO
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As discovered over the last years DNA content
(ploidy) in tumor cells is related to cancer course. There
is much evidence of the fact that tumors with aneuploid
DNA content have poorer prognosis as compared to
diploid ones while being highly responsive to chemora-
diotherapy [1,2]. Study of DNA ploidy in bone neoplasms
showed that benign tumors (enchondroma, osteochon-
droma, fibroma etc.) were mainly diploid while most
malignant tumors (osteosarcoma, chondrosarcoma etc.)
were characterized by aneuploid DNA content [8,11].

Histogenesis of Ewings sarcoma remains unclear.
However, there is convincing evidence of the tumor
belonging to round small-cell sarcomas, or more spe-
cifically to neuroectodermal neoplasms [3-5]. Research
for diagnosis criteria to differentiate neuroectodermal
tumor types (Ewings sarcoma, PNET, Askins tumor)
is in progress. Study of DNA content in Ewings sarcoma
is therefore of much importance to determine disease
type and malignancy, prognosis and adequate treatment.

Modern methods of tissue specimen preparation for
DNA flow cytometry allow both non-fixed material and
paraffin blocks to be used in the study. Of note that
better results are obtained with formalin-fixed specimens
[9]. This methodology permits retrospective evaluation
of disease prognosis several years later.

The above-mentioned considerations were a rationale
for study of cancer cell fundamental biological char-
acteristics such as DNA ploidy and proliferative activity
in Ewings sarcoma.

Materials and Methods. Tumor spccimens [rom 31 patients (8
females, 23 malcs) with Ewings sarcoma aged 15 to 34 ycars (mcan
19.3+1.1 years) were studicd during 1987-1996. The specimens were
obtained by punch and open biopsy or {rom parallin blocks.

Tumor sites were upper and lower limb bones (26, 83.9%), pelvic
bones (3, 9.7%) and ribs (2, 6.4%). Diagnosis was verilied histologically
(by cytology and histology) in all the cases.

DNA content in tumor cell nuclei was studied in specimens
which were [urther used for cytological verification of diagnosis. Ewings
sarcoma mainly consisted of monomorphous cells located scparately
or as clusters and roscltes. The nuclei occupied almost the whole
cell, were round and not always had nucleoli. Beaker structures werc
seen in some specimens (fig.1). Cytologic control is of much importance
for corrcet interpretation of DNA histograms. Ploidy analysis was
performed in specimens with a morce than 30% tumor cell content.

Cell suspension for flow cytometry was prepared both [rom fresh
material (15 cascs) and [rom parallin blocks (16). To make the sus-
pension a picee of tissue was placed in saline solution and minced.
Alter centrifugation 0.1-0.2 ml tris-buller pH 7.4 was added, the
suspension was thoroughly pipetted, filtered through nylon grid (70
mem), and cthanol 960 was added by drops up to a concentration
700. The cclls were fixed for 24 hours at a temperaturc —15 to —20°C.

Before study of spceimens [rom parallin blocks quantification
of tumor cellularity, cvaluation of nccrosis and stromal elements were
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pepudukanmio auartosa. Capkoma IOuHra 6bi1a TpeACTABICHA LOBONBHO
MOHOMOPGHBIMH KJICTKAMH, PACTIOIOKCHHBIMU PA3PO3HCHHO, CKOIUICHU-
MH M B BHMJEC DO3CTOK. Sliipa 3aHMMAIOT MOYTH BCIO KICTKY, OKDPYrIoi
(GopMeI 1 HE Beeraa UMCIOT SAPBIIKA. B OTACTEHBIX CTyHasX BETPCHAIOTCS
cocyast (puc. 1). Cneayer MORYEpPKHYTh BAKHOCTH UMTONOTHUCCKOTO KOH-
Tpons 1 npasuiabHO TpaktoBku JJTHK-rucrorpamm, Jlns ananusa nno-
uaHocrn JIHK Bui6upanyce npenapatsl, ¢ B Maskax-oTICHATKAX OITy-
XOJICBBIC KJIETKM COCTaBmsIM Gonbluc 30%.

Kierounyio cycneHsuio mist npoToyHOH LUMTO(GIIOOPOMCTPHH H3ro-
TABIMBANIM KaK M3 CBEXero Marcpuanga (15 clydacs), Tak u U3 Tapa-
bunoppix 6n0oxoB (16). g NpUroTOBNEHUs CYCIICH3MM KICTOK Kyco4ek
TKAHH, MPCAHAZHAYMEHHON JIS MCCICAOBAHHS, TOMCILAIM B H30TOHHUCCKHUI
PACTBOP XJIOPHAA HATPUS K U3McbYany 6putsoil. Iocnce sToro cycncHsnio
ucHTpUdyruposam, k ocajky soGapnsnu 0,1—0,2 mn Tpue-Gydepa pH
7,4, TIWIATENLHO NUIETHPOBAIH, (GUABTPOBANM UCPC3 HCHIOHOBYIO CCTKY
(70 mMxm) ¥ goGaBnanm mo KamwisM 96° 3TaHON A0 KOHLEHTpauuu 70°.
Kierku dukcnpopanu B teucnne 24 u ma xonoxae (—15—20 °C).

Ilpy ucnonb3oBaHuM Mmatepuana U3 NapadUHOBBIX BIOKOB mped-
BAPHTEIBHO B THCTOIOTMUYCCKOM MTPCMAPATS KOJIMUCCTBCHHO (B MPOLICHTAX)
OLEHWBANIY KJICTOYHOCTH OTYXONH, HAMHYHC HCKPO3ad M CTPOMAJIBHbIX
ONICMCHTOB. 3aTCM HAa MHUKPOTOMC M3roTaBnmpand no 3 cpesa no 50
MKM ¢ Kaxoro Gitoxa. Cpesbl AcnapagUHUPOBATH B 3 MOPLHAX KCHIOTA.
34TeM OCYMIECTBIIUIM PCTHAPATALMIO B CITUPTAX HHUCXOAALUCH KOHLICHT-
pany. ITocne peruapaTaumy TKAHCBBIC (PPAIMEHTBI AC3ATPErMPOBANH ¢
nomomsio 0,5% pacrsopa nenmcuna (axrusaocts 2500 EJU/mr) npu pH
1,5 u temmepatype 37—38°C B TcucHuc 45 muu. [ocne ueHTpudyrn-
poBaHuA ocafok pecycrnicHauposanu B 0,5 mn Tpuc-Gydepa pH 7,4 n
oxpammsank 1,0 mi pactsopa nponuanyma fomuna (50 Mr/m, «Sigmay,
CIIA) ¢ 500 ca/mn puGonykicassl A («Sigmav», CLLIA).

O6pasupl  MCCNCAOBANIM HA  JIASCPHOM HPOTOYHOM  AHATHM3ATOPC
FACScan («Becton Dickinson», CHIA). B xaxaoMm ofpasic aHalusd-
posanu He meHee 25 000 xncrok. C noMolsio BETpocHHOH B Tipubop
OBM nNOnyucHHBIC NAHHBIC 3AIIUCHIBAIM Ha JIMCKCTHI M AHATH3MPOBAIH
¢ nomoupio mporpammbl Multicycle («Phocenix flow systems», CLLA),

B nonyyenHoit rHCTOrpaMMC NpOLCHT KICTOUHBIX SACP ¢ PAITHUHBIM
copcpkanrem JHK Boravcnsim mo oTHowleHwio K obuieMy wucity Hc-
crcfoBalHblx knetok. Kooddummenr sapuamm (CV) we npesbiwman 10%.
B KkauccTBe AMIIOMHOTO CTAHAAPTA MCTIONB3OBATH THMGBOLUTBl UCIO-
BCKA, 2 B KAa4YCCTBC BHYTPCHHCTO CTAHAAPTA — DPUTPOLUTHI KYP.

JUIsl XapaKTepUCTHKY CTENICHH aHCYIUTOMAMH NPUMEHAH nHacke (V-
JAHK), KOTOpBIA BBIYHCIAIN KaK COOTHOLICHHC HHTCHCHBHOCTH dbaoo-
PCCUCHUMH TNMHKA AHCYIUIOW/HBIX KICTOK K MUKy aumiouanbix, M-JHK
JMMIIOHHBIX KICTOK (2¢) coornererBoBat 1,0. AHCYMIOHAHBIC CApPKOMbI
FOunra umenn U-JAHK 6Gomec 1,0 v npoacrasmsumy Pa3HOPOIOHYIO MO
cogepxkanvio JIHK rpynny onyxoncii (puc. 2).

PesyabTarel m obeyxienue. Ilonydennnle maHHBIC jte-
MOHCTPHPYIOT BBICOKYIO CTENEHB 3IOKAUECTBEHHOCTH cap-
koMbl IOuHTra, 0 9eM CBUACTENLCTBYIOT BBICOKAS YACTOTA
BBIABJICHUS AHEYILIOWIHLIX KJIOHOB KiIeToK. Tak, omyxo-
nessie TKaHu 25 (80,6%) GONBHBIX MMENU aHeYILUIOHIHOE
corepxanue JHK, Tomeko y 6 (19,4%) GonbHRIX B oIly-
XOJICBBIX KIIETKAX BEIABICHO IUINIOHIHOE COJEpIKAHHE
HHK (cm. tabnumy). Cpemnt aHeymIoHmHBIX OITyXoJcit
H-JHK Bapsuposan ot 1,2 1o 2,91. B zaBucumoctu oT
N-THK omyxonu pacnpemeisuiuch CleAylomuM o6pa3oM:
muiuronanele (19,3%), aneyrougusie ¢ MU-JIHK = 1,1—1,8
(29%),  rerpammommmsie — U-JHK = 1,9—2,1  (9,7%).
B 6,5% cnydaeB BBISABICHB! TMIIEpAHEYITOMIHBIC —
N-THK > 2,1 n B 35,5% — MHOTOKIIOHOBEIEC aHEYILTOM/I-
HBIE OIIYXOJIH, XapaKTCpHU3OBABLIMECS HAJHYHEM B HOBO-
06pa3’oBaHUAX HECKOJIBKHX KIOHOB AHEYILIOWIHBIX KICTOK
¢ pasmuaHbiMH noxazatenaMu U-JITHK (cm. puc. 2).

AHanns MHekca Hponaupepaniu (KONMYECTBO OITYXO-
JEBBIX KICTOK, Haxojdmmuxca B S + G2 + M-gasax xie-
TOYHOTO IUKJIA) CBUJCTENHCTBYET O TOM, 4TO JUIS aHe-
VIDIOMAHBIX ~ omyXoledl  (cM. Tabuumy)  xapakTepia
CTATHCTHYECKH JIOCTOBEPHO Ooilee BBICOKast Mponupepa-
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Puc. 1. Uutonornyeckas kaptuHa onyxonu tOunra
Fig. 1. Ewings sarcoma cytology

performed in the histological preparations. Three sections 50 mem
cach were made [rom every block o be further deparalflined in
3 xylene portions. The scctions were then rehydrated in alcohols
with descending concentrations. Alter the rchydration the tissuc [rag-
ments were desaggregated using 0.5% pepsin solution (potency 2,500
U/mg) at pH 1.5 and a temperaturc 37-38°C for 45 min. After cen-
trifugation the precipitate was resuspended in 0.5 ml tris-bufler pH
7.4 and stained with 1.0 ml propodium iodide (50 mg/ml, Sigma,
USA) with 500 U/ml ribonuclcasc A (Sigma, USA).

The specimens were studied by a laser flow FACScan analyzer
(Becton Dickinson, USA). At Icast 25,000 cclls were analyzed in
cach specimen. Analysis of the [indings was performed using the
Multicycle program (Phocnix Flow Systems, USA).

Percentage of cell nuclei with different DNA content was caleulated
with respeet to the total of cells studied. Cocfficient of variation
(CV) was not higher than 10%. Human lymphocytes were used as
diploid standard and chicken erythrocytes as internal standard.

Ancuploidy was cvaluated by I-DNA index which was calculated
as the ratio of ancuploid to diploid ccll peak fluorescence intensities.
Diploid cell (2c) I-DNA was 1.0. Ancuploid Ewings sarcomas had
an I-DNA index morc than 1.0 and demonstrated DNA content
heterogencity (fig.2).

Results and Discussion. Our findings demonstrated
high malignancy of Ewings sarcoma as evidenced by
high rate of aneuploid cell clones. DNA aneuploidy
was discovered in 25 (80.6%) of the patients versus 6
(19.4%) cases with diploid DNA content (see the table).
In the aneuploid tumors I-DNA was varying from 1.2
to 2.91. The tumors showed the following distribution
with respect to I-DNA: diploid (19.3%), aneuploid with
I-DNA 1.1-1.8 (29%), tetraploid with I-DNA 1.9-2.1
(9.7%). 6.5% of the cases presented with hyperaneuploid
tumors with I-DNA more than 2.1 and another 35.5%
had multiclonal aneuploid neoplasms, i.e. tumors dem-
onstrating several clones of aneuploid cells with different
I-DNA values (see fig.2).

Analysis of proliferation index (the number of tumor
cells in S + G2+M phases) showed the aneuploid tumors
to have higher proliferative potential as compared to
the diploid neoplasms (21.7+2.7 vs 13.1+4.0, respectively,
p <0.05). Aneuploid tumors with high proliferative ac-
tivity were encountered in 14 (45.2%) cases against only
1 case (3.2%) among diploid tumors.
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THBHAsl aKTHUBHOCTH II0 CPaBHCHWIO C JUIUIOMIHBIMH HO-
Boob6pazopanuamu (21,7 2,7 u 13,1 £ 4,0 coOTBETCTBEHHO;
p <0,05). AHeynnoumHbIE OMYXOJU C BBICOKOH ITponmde-
PATHBHOM aKTUBHOCTHIO BCTpeYaauch B 14 (45,2%) cnyuasx,
TOrJ]a KaK cpely JUILIOMIHBIX OITyXOJieil 3TOT MoKa3aTelb
saduxcupoBan Tonbko B 1 (3,2%) cmyuae.

Hannyue MUITIONIHOTO MUKA HA THCTOTpaMMax aHe-
YIUIOUITHBIX OIYXOJIeH CBUACTENLCTBYET O IIPUCYTCTBUU pas3-
JIMIHBIX KJIIOHOB KJIETOK. DTOT (haKkT TOAUYECPKHMBAET TeTe-
POTCHHOCTh ONIYXOIM M HEOOXOMUMOCTh HCCIENOBaHUS
merogoM  JAHK-tporounoit 1mUTO(IIOOPOMETPHH  Kak
MOXHO GOIBIIETO THCHa KIETOK OIyXOJIH U3 pa3HbIX ydacT-
KOB, YTOOBI M30EXKATH BO3MOYKHBIX ONIHNOOK.

B 3aBUCHMMOCTU OT cTeleHH MpoiaudepaTUBHON aKTHB-
HOCTU OMYXOJIEBBIC 0Opas3Ilbl pa3jclieHbl Ha ABE TPYNILL

1. Capkoma HOuHra ¢ BBICOKOI MpoiudepaTUBHOM ak-
THUBHOCTBIO, T. €. Goiypuie 15% oOIyXoneBbIX KIETOK, Ha-
xoyuxess B S- u G2 + M-¢aszax KIECTOYHOTO TIMKIA.

2. Capkoma HOwuHra ¢ HU3KOU NpoiudepaTHBHOU ak-
THUBHOCTBIO, T. €. MeHbIIe 15% KIIETOK, HaxoJIuXcs B
S- u G2-gazax KIETOTHOTO IHKIIA.

Takass geramusanus, Ha Hall B3I, WUMECT IIPUHIIH-
MUAJbHOC 3HAYCHUE, ITOCKONBKY IO CTENeHH mpoiudepa-
TUBHOHM aKTUBHOCTH MOXHO CYMTh 06 aKTUBHOCTH JIENICHUS
KJIETOK, YTO Ba’KHO ISl OLCHKH KIMHHYECKOTO IIOBEICHHS
KOHKpPETHOHN omyxonu. Tak, NpH AUILNIOUIHBIX OIYXOJAX
Tonbko B 1 (3,2%) ciayuae BbIABIIEHAa BhICOKas Ipoiude-
paTHBHAS aKTUBHOCTL, B TO BPEMsI KaK IIPH aHEYIUIOUTHON
capkome FOunra oHa Habmionanack B 14 (45,2%) cmyuasx
(p <0,05).

AHaJN3 KIEeTOYHOTO I[UKJIA OTYXOJICH MOKA3BIBACT, UTO
10 MEpC YBEIMYCHUSI CTEIEHH 37I0KAYCCTBCHHOCTH B OIY-
XOJICBOH TOMYJISIIIUY HAOIIOAACTCsT YBEIIMUEHUE YHCIA KIle-
TOK B S-ha3e KICTOYHOTO HHUKJIA., DTa 3aBHCUMOCTH CO-
OTBETCTBYET  JAHHBIM, MTOIYYEHHEBIM B Halem
HCCIeqoBaHuH. TaK, BBIABICHO CTATUCTUYIECKH JJOCTOBEPHOE
(cM. Tabnuiy) YBENUUEHWUE YHCIA KICTOK, HAXOMSIIIXCS
B S-haze B aHEYIDTIOWIHBIX IO CPABHEHUIO C JTHILTOWIHBIMH
onyxonamu IOunra (10,6 £ 1,2 u 5,8 £ 1,9 cooTBeTCTBEHHO;
p <0,05).

B KIMHMYECKOW NHpaKTHKe jrodas OHonoruyeckas xa-
PaKTePHUCTUKA KJICTOK OIYXOJIM MOAy4aeT IPOTHOCTHYEC-
KYI0 OLEHKY. B psifie COMWIHBIX OIyXofel noka3aTeau [mio-

Tabnuya

29% 19%

10%

35%

Puc. 2. PacnpepeneHue onyxoried B 3aBMCUMOCTU OT UHAEKCA
AHK.

1 — avnnowgHas, 2 — aHeynnougHasa, 3 — teTpannovaHas, 4 — ru-
nepaHeynnonaHas, 5 — MHOrOKNOHOBas ONyXOlib.

Fig. 2. Distribution of tumors with respect to DNA index.
1, diploid tumor; 2, aneuploid tumor; 3, tetraploid tumor; 4, hy-
peraneuploid tumor; 5, multiclonal tumor.

The presence of a diploid peak in aneuploid tumor
histograms suggests the existence of several cell clones.
This finding is evidence of tumor heterogeneity and
suggests that DNA flow cytometry should be performed
for as many tumor cells as possible from different tumor
segments to avoid erroneous diagnosis.

The tumor samples were divided into two groups
with respect to proliferative activity as follows.

1. Ewings sarcomas with high proliferative activity,
i.c. having more than 15% of tumor cells in S and
G2+M phases;

2. Ewings sarcomas with low proliferative activity,
i.e. having less than 15% of tumor cells in S and G2+M
phases.

This classification is of principal importance since
degree of cell proliferation is a valuable characteristic
for analysis of clinical behavior of an individual tumor.
There was only one case (3.2%) with high proliferative
activity among the diploid tumors versus 14 (45.2%)
for the aneuploid Ewings sarcomas (p < 0.05).

The number of cells in S phase is known to increase
with rise in tumor population malignancy. Our findings

Table

MnonaHocts AHK u nponudepaTMBHash aKTUBHOCTL OMYXOMEBLIX KIETOK capkombl OuHra

Cell DNA ploidy and proliferative activity in Ewings sarcoma

®a3a KneToyHoro uukna
MnoupHocTb AHK-onyxonn Yucno 6onbHbIX 4 MH”‘ngzn ;io'um?gpaumm
GO +G1 S G2+ M
AHeynnouaHas onyxonb 25 795+£25 106 £1,2 10,8+ 1,6 21,7+28
Aneuploid tumors
AvnnongHasa onyxonb 6 852+4,2 58+19 74+£21 13,1+4,0
Diploid tumors
p > 0,05 < 0,05 > 0,05 < 0,05
GO + G1 S G2+M f ion i
Tumor DNA ploidy No. of patients Proggritﬁn)rlgdex
Cell cycle phases
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Puc. 3. BoixuBaeMocTb 60MnbHbIX capKomoi KOuHra 8 3aBUCUMOCTH
oT nnoupHoctn [AHK onyxoneBbIX KNeTok.

3aecb N Ha puc. 4—5: no ocu abCuUMCE — NPOROIKUTENBHOCTE Ha-
6niofeHus, Mec; NO OCU OPAWHAT — BbDKMUBAEMOCTb GONLHBIX, %:
A — punnongHan, B — aHeynnougHas.

Fig. 3. Survival of patients with Ewings sarcoma with respect
to tumor cell DNA ploidy.

Here and in figs.4-5 numbers on the x axis show months of follow-up;
numbers on the y axis show percentage of patients survival. A,
diploid tumor; B, aneuploid tumor.

HUTHOCTH M NpOoNH(epaTHBHON AKTHBHOCTH DAcCMATpUBa-
IOTCI B KaveCTBE OJHOIO U3 BAKHBIX IPOrHOCTHYECKUX
daxTopos [10]. C 3THX MO3MUMIA MBI ONEGHMBAIN HX 3HA-
YUMOCTbD.

Kax mn3BecTHO, OZHHM U3 CYIIECTBCHHBIX KPHTEpHCB
IIpOrHo3a Ipu capkome HOWHra sIBIAIOTCA CXEMBI KOMOH-
HHPOBAHHON TepallMH. B maHHOM uccrienoBaHuu OOJBHBIE
TIONYYajIH CIENH(UUECKYIO TEPAIHIO IO CXeMaM IIPOTOKOJIA
IT [4], To ecTh OHH NIPEACTABISIIN ONMHAKOBYIO II0 CXEME
JIeYCHHsI IPYINY IAIMCHTOB. BoNbHEIC HAGIIOTAIHCL OT
9 mo 98 mec.

ITpu aHamm3e Ha ocHOBe (pAKTHUECKHX JAHHBIX OT/a-
JEHHEIX PE3YNbTATOB JIEUeHHS (pHC. 3) MUILIOMIHBIX OIly-
Xolel 3- 1 5-NeTHsI BBUKHBAEMOCTEL OKA3aj1ach HA YPOBHE
83,3%£6,7 u 62,3+1,7%, Torma kax Ipu aHEyIUIOMAHBIX
OIYXOIIAX 3TH IIOKA3aTelld cCOOTBeTCTBOBANMM 54,9 + 153 n
54,9 £15,3%. IMomyueHHble TaHHBIE CBHIETENLCTBYIOT O
TEHICHOUM K XYJUIEMY IIPOTHO3Y 3a00JIeBaHUsl IpH Ha-
JIMYMY aHEYIUIOWJHBIX KJIOHOB KJICTOK II0 CPABHEHHIO C
JIMTLIOVTHBIMH.

Ilpn anHanuse 6e3METACTATHYECKON BBLIKHBAEMOCTH
(BB) Beell rpynnsl GONBHBIX B 3aBUCHMOCTH OT CTEHEHH
ponupepaTHBHON aKTUBHOCTH BBIABICHO, UTO 4epe3 1,5—
2 roja MMeNach CTaTHCTHYECKH JIOCTOBEpPHAs Pa3HULA 110
9TOMY MOKA3aTEII0 MEXK/LY OIYXOJISIMU € BEICOKOI H HH3KOMH
nponudepaTuBHOit akTUBHOCTEIO (70,3 + 12,4 1 85,5 + 9,5%
cooTBeTcTBeHHO; p < 0,05). Kak Bumno na puc. 4, xors
u cobmogaeTca MoAoOHAs TeHACHIMS B 3- U 5-T€THHX Cpo-
kax nabmoomenus (58,2+ 12,4 u 67,2+ 12,0% coorsercr-
BEHHO), OJTHAKO JIAHHBIC Pa3IMUMsl HE HOCAT CTATUCTHUCCKU
JOCToBepHOTro xapakTtepa (p > 0,05). ITogobuas xapTu-
Ha HabmoJaeTcd W IPH aHATU3E OTHAICHHBIX PE3YiIb-
TaTOB CpeAM aHeYIUIOHAHBIX capkoM IOuHra (puc. 3).
Tak, TpH aHeYIUIOMIHBIX OINYXOISAX € BBICOKOH Ipo-
TU(EepaTHBHON AKTUBHOCTBIO 3-IETHAA BBIKHBAEMOCTD
cooTBercTBOBana 52,5+ 15,4%, a ¢ Huskoii npomude-
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Puc. 4. BbikvBaemocTb BornbHbIX capkomoil lOuHra B 3aBu-
cuMocTn oT nponudbepaTMBHOi akTUBHOCTU ([A) onyxoneBbix
Kknetok (obwas rpynna G60NbHbIX).

3pecb n Ha puc. 5. a—Huskaa TA, b — Bbicokas [MA.

Fig. 4. Survival of patients with Ewings sarcoma with respect
to tumor cell proliferative activity (PA) (common group).
Here and in fig.5: a, low PA; b, high PA.

are in agreement with this observation. There was a
statistically significant increase in S-phase cells in the
aneuploid as compared to the diploid Ewings sarcomas
(10.6+1.2 vs 5.8+1.9, respectively; p < 0.05).

Any biological characteristic is of a certain prognostic
value for clinicians. Ploidy and proliferative activity of
some solid tumors are thought most important prognostic
factors [10]. We also evaluated their significance from
this standpoint.

Schedules of combined therapy are an important
criterion of prognosis for Ewings sarcoma. In our study
the patients received specific therapy by protocol II
[4], i.e. belonged to a common group with respect to
treatment received. The patients were followed-up for
9 to 98 months.

Analysis of follow-up results (fig.3) showed that
the patients with diploid tumors demonstrated 3- and
S-year survivals 83.3+6.7% and 62.3+1.7%, for the ane-
uploid cases the respective rates were 54.9+15.3% and
54.9+15.3%. These findings are evidence of poorer disease

100 3
100
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80 a
70 N 61,7 61,7 61,7 61,7
— F .

50 52,5 52,5 52,5 52,5
40

0 12 24 36 48 60

Puc. 5. BokvBaeMoCTs 60OMLHBIX NPU aHeYNNOWAHOM capKome
lOuHra.

Fig. 5. Survival of patients with aneuploid Ewing’s sarcoma
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paTHBHOM aKTHBHOCTBIO € AHAJIONMUHBIM COJAEpXKaHHUCM
JHK — 61,7 £14,2% (p > 0,05).

PC3yJIbTaTI)I IMPOBCACHHOIO HCCICIOBaHUA ITOMICPKH-

BAIOT HEOOXOAUMOCTD M3Y4YeHUsI TPOTU(GEpaTUBHON aKTHB-
HOCTH TMOMYJISIUH OTMYXOJEBBIX KICTOK M MX IUIOHTHOCTH
JUISL IPOTHO3UPOBAHUS TeUeHUs 3a00JICBaHUs, a TAKKe Ui
BBIABIICHUS HOBBIX OHONOTMYECKHX NApaMETpPOB B OLICHKE
CTEeNEeHH 3JI0Ka4YeCTBEHHOCTH omyxonu FOuHra u cootser-
CTBYIOT TEHHEHUMAM M 3aBUCUMOCTSM, BBISBICHHBIM IIPH
JPYITUX OHKOJIOrn4eckux 3aboneBanusx. K HacTosmeMy
BpPEMEHH UMEIOTCS BITOJIHE O6OCHOBAHHBIE TaHHBIC, IIO3BO-
JISIoIMe OTHecTH Iokasarens mowanoctd JTHK B kate-
TOPHIO HE3aBUCHUMOI'O IporHocTuueckoro (axropa. s
COJIMJIHBIX 3JIOKAYECTBEHHBIX HOBOOOpA30BaHUH AMYHHUKA
¥ MOJIOYHO JKeJIe35! HAa OONBITOM KIMHUYECKOM MaTepHaie
MOKA3aHa B3aUMOCBS3b AHCYIUIOWINM KIIETOK OMYXONH H
mwioxoro nporuosa [1, 2, 5. Ilo manusim Herzberg A. u
coapT. [10], JHK-aHeymionaus HMeeT TECHYIO CBsI3b €O
CTeneHbio 3MokauecTBeHHOCTH («Tumor grade») u pacnpo-
CTPAHEHHOCTBIO OMNyxoJiv. Tak, OmyXomu MSTKHUX TKaHeH
¢ Grade III vame anmyroroumuer (mo 83%), B TO BpeMs
kak 1pn Grade I u Il aneymmougus KIETOK OIYXOIH Ha-
Giomaercs TolbKo B 33% cnyuaes. [IponudeparuBHas ak-
TUBHOCTH (MHeKC Npomudeparun — WII) Ttakxe csizaHa
¢ mroumHocTeio U Grade omyxoilu: OHAa YBEIMYMBAETCA
npu aneymtonaun (UIT > 20% B 73% omyxoneit), yeM nipu
HopmankHoM pacnpeneieHuu JHK (nuruiounssle omnyxo-
nu), korma HWII > 20% nabmopaics toasko B 30% omy-
XOJIei.

Yro Kacaercss KOCTHBIX CapKOM, TO IOKa MMCIOTCA JIMIIIb

CIMHUYIHBIE COOOIEeHUs. 3acTyKUBAaIOT BHUMAaHUS JJaHHBIE
0 TOM, YTO BLIKHBAEMOCTh OGOJIBHBIX capkoMoil IOunra
IIpH HAJHYMK JUIDIOMAHOM ONyXOJM JOCTOBEPHO BBIIIIE,
yeM IpH aHeymouanoi. B nepsom cityyae 58% OOIBHBIX
MpOXWIH 5 jeT u Goliee, BO BTOPOM — Bce OOJIBHBIE B
BBUIICYKA3AHHBIC CPOKH UMENTH OT/TaJICHHBIC MeTacTa3bl UIIN
ymepnu [8].

B s3akmioueHue X0TeNnoch OBI IIOMUCPKHYTH IICPCIICKTHB-

HOCTDL M3YUCHUS TNIONJTHOCTH I[HK B OITYXOJICBBIX KJIETKax
CAPKOMBI IOnnra JUIst OHCHKH CTCIICHHN 3JIOKAYCCTBCHHOCTH
1 TCUYCHUS DAaHHOTIO HOBOO6paBOBaHI/I§I.
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prognosis in cases with aneuploid cell clones as compared
to those with diploid ones.

Analysis of disease-frec survival of all the patients
with respect to proliferative activity discovered a sta-
tistically significant difference between cases with high
and low proliferative activity at 1.5-2 years (70.3+12.4%
vs 85.5+9.5%, respectively; p < 0.05). Fig.4 shows
the difference in the 3- and 5-year survivals which is
however not statistically significant (58.2+12.4% vs
67.2+12.0%, respectively; p < 0,05). A similar situation is
observed as concerns aneuploid Ewings sarcomas (fig.5). The
3-year survival of cases with aneuploid tumors and high cell
proliferation activity was 52.5+15.4% versus 61.7+14.2% for
those with low cell proliferation activity (p < 0.05).

Our findings prove necessary evaluation of tumor
cell proliferation activity and ploidy to make disease
prognosis as well as to find new biological parameters
for assessment of Ewings sarcoma malignancy; they are
also in agreement with tendencies and regularities dis-
covered for other malignancies. There is much reason
to consider DNA ploidy an independent factor of prog-
nosis. There is also much clinical evidence to dem-
onstrate that tumor cell aneuploidy correlates with
poor prognosis in solid ovarian and breast tumors
[1,2,5]. According to [10] DNA aneuploidy is closely
related to tumor grade and advance. Grade III soft-
tissue tumors are often aneuploid (up to 83%), while
the portion of cell aneuploidy among grade I and
IT neoplasms is 33% only. Proliferative activity (pro-
liferation index, PI) is also related to tumor ploidy
and grade: it increases in aneuploid cells (PI>20%
in 73% of tumors) as compared to diploid cells
(PI>20% in 30% of tumors).

As concerns bone sarcomas there are but scarce
reports. Of interest are findings of [8] demonstrating
that survival of patients with diploid Ewings sarcoma
was significantly higher as compared to aneuploid ones:
58% of the first category patients survived 5 years and
more while all cases of the second category died or
had distant metastases within this period.

In conclusion we should like to emphasize that analy-
sis of DNA ploidy in Ewings sarcoma cells is a promising
method to evaluate Ewings sarcoma malignancy and
course.
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