neHa. KpoBoTeyenue u3 nepupepuueckoro orpeska cocyna
6bu10 ymepenHbiM. IIpoussenena Tyras Tammonana Mapie-
BbIM TaMIIOHOM MOJIOCTH MOJ OCHOBaHWEM wyepena. I'ucro-
JIOTUYECKOE HCCIIeAOBaHKe: XeMoekToMa. B nocneonepanu-
OHHOM NIEPHOE LIEHTPAJILHOH HEBPOJIOINYECKOH CHMITTOMa-
THKH HE OTMEYEHO. SBIIeHNs napanyya KayfaibHOM TPyMbI
4EPENHO-MO3rOBLIX HEPBOB FOMONATEPANILHON CTOPOHBI yT-
nybunuce. IloxTsruBanne TaMnoHa Hayamo Ha 7-if JeHb.
ITonHocTbio Tammnon ynanen x 11 mapra 1991 r. Camouys-
CTBHE B NOCIEONEPAUHOHHOM MEPHOJIE OCTABATIOCH YOBIIE-
TBOPUTENIBHOE, [IIOTAHHE HE HAPYLIEHO, TOJIOC HE M3MEeHMIICS.
MeimkaMeHTO3HOTO BO3NEHCTBAS HA CBEPTHIBAIOLIYIO CHC-
TEMY KPOBH He npoBoauiocsk. [Tokasatenu koarynorpaMMsl
OCTABaJIMCh B NpPEAEIAX HOPMEI,

Taxum obpasom, anuTenbHOE chaBieHue BHYTpeHHeH
COHHO¥ apTepHH OMyXOJIbIO  yMeHbLUEHUE ee Kanubpa 6ra-
TONPUATCTBOBANO 6J1arONONyYHOMY MCXOIY ONEPalUH MpH
TaKOM I'PO3HOM OCIOXKHEHHH. BoNibHOM NOBTOPHO 0OcMoOTpeH
B despane 1992 r. [Ipu3HaKkoB pelUIMBA M METACTA30B He
06HapyxeHo. IIpU3HAKOB MOpPaXEHHA LEHTPaIbHOM HepB-
HOH CHCTeMBI HeT. CUMNITOMATHKA PA3BEPHYTOTO KayHallb-
HOr'0 napanuya crpaBa COXPaHAETCH, OJHAKO [NIOTAHHE KOM-
neHcuposaHo. B despane 1992 r. nposenen xypc BoccTano-
BUTEJIbHOM JIOTOTEPAIIHH, B PE3YIIbTATE KOTOPOTO HANAAUIOCH
oHauuMOHHOE AbIXaHHe W CTAN Gojee 3BYYHBIM TOJIOC.
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CPABHUTEJIBHOE UCCJIEJOBAHUE
AKTMBHOCTH IIPOTEHHA3

B 3TJOKAYECTBEHHbLIX HOBOOBPA30OBAHUSIX
" B HE IIOPAXKEHHOI OITYXOJILIO
CIIM3UCTOHU OBOJIOYKE KEJTYIKA

HHH xaunuvecxolt onkonozuu

MIHTEpEC K W3Y4EHHIO MPOTEONUTHYECKHX (EPMEHTOB
OOBACHAETCA WX BBICOKOW OMONOrMYecKoi aKTUBHOCTBLIO,
YYaCTHEM B 3aALUMTHBIX PeaKUMAX OpPTaHU3Ma, Npoleccax
pocTa u AeneHns KIEToK [1, 6]. 3HauyuTeNbHOE YNCITO HCCTie-
AOBaHUiH MMOCBAWEHO H3YYEHUIO MPOTEUHA3 B TKAHAX 3J10-
KaYeCTBEHHBIX omyxonel. 3a mociegHue HECKOJbKO JeT
OBUIH XOCTHTHYTBI ONpEAEIEHHBIE YCIEXH B M3YYEHHH Me-
XaHU3MOB METACTa3MPOBAHUSA 37I0KAYECTBEHHBIX OMyXOJIeil.
B yactHocTH, Gbia m0Ka3aHA CBA3b HECKONBKHX IpyIn npo-
TEOMUTHYECKHX (EPMEHTOB C MPOLIECCAMH HHBA3HK M MeTa-
CTa3MPOBAHUA METAHOMBI, PaKa MOJNIOYHOI XeJle3bl, SHYHH-
KOB M LICHKM MATKH, KOJOPEKTAJIbHOH KapLHUHOMBI, paka
MOHKEy AOUHOM xKenesbl [2, 5, 8, 15). Tpu 3ToM 60MbIHH-
CTBO aBTOPOB OGHAPYXHUJIH BBICOKYIO aKTHBHOCThH MPOTEO-
JINTHYECKHMX EPMEHTOB B 3710KaYECTBEHHBIX HOBOOGPA30Ba-
HUAX BBIILENEPEYNCIICHHBIX OPTaHOB 110 CPABHEHHUIO C HE MOo-
PaXEHHOH OIyXOJIEBLIM MPOLIECCOM TKAHBIO.

Oco6oe BHUMaHHMe HecnenoBaTenel puBieKaeT u3yue-
HHE WMCTEMHOBBIX MPOTEMHA3 — KaTencuHoB B 1 L, a Takxke
acnapTUIbHOH NMpoTenHa3sl — Karenicuda D, cexpeTupye-
MBIX KIIETKAMHU 3710KaYeCTBEHHbIX HOBOOGPA30BaHHil H nMpu-
HUMAIOLIUX yYaCTHE B MEXaHM3MAX JNECTPYKUNHU SKCTpaLeN-
JIOJIAPHOI'0 MAaTPHKCa OKPYKAIOWHX OMyXOJb KJIETOK, TeM

CaMbIM OONIeryas ONyxoJeBYI0 HHBA3MIO U METACTa3HPOBA-
Hue [9, 11].

38

nerves aggravated. Tampone pulling out started on day
7. The tampone was completely removed on March 11th,
1991. The patient’s postoperative condition remained sat-
isfactory, swallowing was not disturbed, the voice did not
change. No medicamentation was performed for the blood
coagulating system. Coagulogram parameters were witin
the normal limits.

Thus, the long-term compression of the internal ca-
rotid artery by the tumor and the narrowing of its calibre
contributed to the favorable resolution of this very severe
complication. The patient underwent second examination
in February 1992. There was no evidence of disease re-
currence or metastases. There was no evidence of affection
of the central nervous system either. The symptoms of
the caudal right-side paralysis were still observed. In Feb-
ruary 1992 the patient had a course of rehabilitative lo-
gotherapy resulting in noramlization of the phonational
respiration and the patient’s voice became more sonorous.
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A COMPARATIVE STUDY OF PROTEINASE
ACTIVITY IN MALIGNANT NEOPLASMS AND
GASTRIC MUCOSA NOT AFFECTED BY THE
TUMOR
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The interest to proteolytic enzymes is determined by
their high biological activity, participation in protective
reactions of the body, processes of cellular growth and
division [1, 6]. There are many investigations of proteinase
activity in tissue of malignant neoplasms. Over the recent
years there has been a certain progress in study of mecha-
nisms of malignant tumor metastasis. In particular, some
groups of proteolytic enzymes have been shown to con-
tribute to invasion and metastasis of melanoma, breast,
ovarian and cervical cancers [2, 5, 8, 15]. Most investoga-
tors point out to high activity of proteolytic enzymes in
the malignant neoplasms mentioned above as compared
with tissue not affected by the neoplastic disease.

Special attention of investogators is drawn by cysteine
proteinases, such as cathepsins Band L, and by an aspartile
proteinase, cathepsine D, secreted by cells of malignant
neoplasms, which participate in mechanisms of destruction
of extracellular matrix of cells surrounding the tumor, thus
facilitating tumor invasion and metastasis [9,11].

There is no direct evidence of contribution of pro-
teinases secreted by malignant tumors to metastasis so far.
However, several investigations [10,1 3,14] have discovered
increased activity of proteolytic enzymes in tumors with
considerable metastatic and invasive potentials.




IIpsaMbix A0Ka3aTenbCTB y4acTHs NPOTEHHA3, CEKPETH-
PYEMBIX 3JI0KAYECTBEHHbIMU OMYyXOJAMH, B MpoLEeccax Me-
TacTa3upOBaHMA B HACTOdALIee BpeMsa He nonydeHo. OaHako
UCCIIEAOBaHUs, MPOBEAEHHbIE paaom aBTopos [10, 13, 14],
OOHAPYXXUIIH MOBBIIIEHHE AKTHBHOCTH MPOTEOIUTHYECKUX
¢epMeHTOB B omyxonsax, oOMagaBLUIMX 3HAYMUTENbHOMH cro-
COOHOCTBIO K METaCTa3HPOBAHUIO ¥ MHBAa3UBHOMY POCTY.

Tak, M. Watanabe u coaBrT. [16], u3yuaBiiue ak THBHOCTb
LHMCTEHHOBBIX MPOTEHHA3 MPH paKe XelnyAKa, OTMETHIH No-
JIOKUTEIBHYIO 3aBUCHMOCTb MEXAY aKTUBHOCTBIO KATENCH-
Ha B B onyxonu U ee UHBa3UBHOH CMOCOGHOCTDLIO.

IIpu aHanu3e HOCTYNHOIT HAM IUTEPATYPHI He ObLITO Hait-
JIeHO COODIEHUH M0 U3YYEHUIO0 aKTUBHOCTH acnapTHUIIbHBIX
NpOTEHNHA3 B 3JI0KAUECTBEHHbIX HOBOOOPA30BAHMUIX XXEMyAKa.

Ilenp HacTOSIETO MCCICHOBAHWUA — U3YYEHHE AKTHB-
HocTH KarencuHoB B, L u D B nepBUYHBIX OMyXONsX KeNyaKa
C YUYETOM OCHOBHBIX KIMHUKO-MODP(ONOrHYEcKHX XapaKTe-
PHCTHK OMYXOJIH.

Marepuansi u meroabi. HMccnenoBanel obpasup! onyxoned U He mo-
PAXEHHOH OMYXOILIO CIIM3HUCTOM 000704YKe Xellyaka y 42 nalMeHToB (22
MYKYUHBI H 20 XEHIIMH) ¢ pacnpoCTPaHEHHOCThIO MPOolecca, COOTBETCT-
pytouieit T0—4 NO—2 M0—1 craguu 3abonesanus. Bospact 60onbHbIX, OT
39 no 78 ner.

ITocnme XMpypruueckoro yJaaneHHs OMyXOJIM W3 Npenaparta BblICIBUM
(pparMeHT OMyXO/H, HE MOPAXKEHHYIO OMYXOJBIO CIIM3UCTYIO 0DOJIOUKY CO-
OTBETCTBYIOLLErO aHATOMHYECKOT'O OT/ENA XKeyIKa H IMMpaTHIECKHH y3e1.
Kimnuyeckunit aparHo3 y Beex GOJIbHBIX MOATBEPKIEH JaHHBIMH THCTOJIO-
THYECKOr0 UCCIeJOBAHMSA OMYyXOJIH.

U3 nomyyeHHbIX 06pa3loB TkaHeil TOTOBHIM TOMOreHaThI Mo oflie-
npHHATOR Meroapke [3).

OnpezesieHre akTHBHOCTH KaTerncuHa D npoBoauim cnekTpodoToMeT-
pudeckuM MetofoM A. Barret u coasr. [4] ¢ Mcnonmb3oBaHHEM B KauecTBe
cyberpara remoryiobuHa («Sigma», CLLA).

Onpegenelne akTHBHOCTH KaTenciHa B nposoanmy cniekrpodiyopu-
MeTpHueckuM MeToloM [2]. CyGerpat — N-6ensonn-DL-apruHun-HadTh-
namup («Serva», ['epmanus).

OnpeaeneHne akTABHOCTH katerncuHa L npoBoauimu cnekTpodutyopH-
Mmerpryeckum MetogoM H. Kirshke u coasT. 7). Cy6erpat — CBZ-phearg-
7-amido-4-methylcoumarin («Sigma», CLLIA).

PesyanTathl u 06cyxkaenne. YpOBHH aKTUBHOCTH KaTen-
crHoB B 1 D B onyxonsax konebanuch B LIMPOKUX MpeEAENax:
ot 34,4 no 581,8 nMons/MuH Ha | Mr Gejka 1A KaTencHHa
B, 6,08—360,7 uMmons/MuH Ha 1 Mr Oenka IUIA KaTelCHHA
D. AxruBHoctb KaTericuHa L B onmyxosx 6biia Takke HeoaHo-
poatoit — ot 9,8 mo 181,8 nMons/mMuH Ha 1 Mr Genka.

CpenHue mokazaTend akTHBHOCTH kKaTencuHa D B omy-
Xonax Owbimn B 1,5 pasa Bbillle aKTHBHOCTH (HEpPMEHTA B HE
MOPpaXXEHHON ONYXOJEBLIM MPOLIECCOM CIIM3NCTON KenyaKa.
AXTHUBHOCTb KaTerncuHa B B onyxoJisx B 2,7 pa3a npesbiliasia
aKTHBHOCTb (hepMeHTa B 00pa3liax HEmopaKeHHON CIU3M-
cToi o6omouku xenynka. J[ns katencuna L maHHOe cooT-
HoureHre cocraBuito 1,9 pasa. [IpencraBneHHble pa3nuyns
B aKTUBHOCTH BblII€YKa3aHHbIX ()EPMEHTOB B ONYXOJIM M HH-
TAKTHOH CIIM3MCTOMH 000JI0UKE CTATUCTHUECKU JOCTOBEPHBI
»<0,01 onsa xarencuHoB B u L, p <0,02 gna xarencuna D).

Y 69% o0cienoBaHHbIX GONbHBIX ObUIN BbIABIEHBI Me-
TacTasbl B peroHapHbix muMdatuyeckux y3nax. [Ipu ouenke
AKTUBHOCTH MPOTEHHA3 B IMM(ATUYECKHX y371aX OTMEUEHBI
clefyrouue 0coOeHHOCTH: aKTUBHOCTh KaTterncuHa D B mo-
PaXEeHHbIX MeTacTa3aMu JuMpaTruyeckux y3nax Obina B 2
pasa Bbliie, yeM B TMM(}ATHYECKHUX y3JIaX, He MOPaXKEHHbIX
ONyXoJIeBbIM MpoueccoM. JlaHHble pa3nuuusA ObUIH CTaTHC-
THYeckd 3HauMMbIMK (p<0,02). AKTUBHOCTb KaTENcHMHOB B
¥ L B numdaTieckux y3aax ¢ TUCTOJOTHYECKH MOATBEPK-
JICHHBIM METACTATHUECKUM MOpakeHHeM Oblia HECKONbKO
HIXXe AKTUBHOCTHU (EPMEHTOB B UHTAKTHBIX TUM(PATHUSCKHX
y3nax (tabn. 1).

39

For example, M.Watanabe et al. [16] studied cysteine
proteinase activity in gastric cancer and established a posi-
tive correlation of cathepsin B activity in the tumor and
its invasive potential.

We have failed to find reports on activity of aspartile
p{)?teinases in gastric malignancies in the literature avail-
able.

The purpose of this investigation was to study activity
of cathepsins B, L and D in primary gastric tumors with
respect to basic clinical and biological characteristics of
the tumor.

Materials and Methods. The investigation was performed on speci-
mens of tumors and intact mucosa taken from 42 patients (22 males
and 20 females) with stage TO—4N0—2MO0O—1 disease. The patients’
age was ranging from 39 to 78 years.

After surgical removal of the lesion a tumor fragment, a piece
of mucosa from the corresponding anatomical site of the stomach not
affected by the tumor and a lymph node were isolated from the specimens.
The clinical diagnosis in all the cases was confirmed histologically.

The specimens were further processed to obtain homogenates ac-
cording to common techniques [3].

Cathepsin D activity was evaluated by spectrophotometry according
to the technique of A.Barret et al. [4] using hemoglobin (Sigma, USA)
as substrate.

Cathepsin B activity was evaluated by spectrofluorimetry accoring
to the technique of H.Kirshke et al. [7] using CBZ-phearg-7-amido-4-
methylcoumarin (Sigma, USA) as substrate.

Results and Discussion. Activity of cathepsins B and
D was ranging greatly from 34.4 to 581.8 pmol/min per
mg protein (cathepsin B) and from 6.08 to 360.7 nmol/min
per mg protein (cathepsin D). Cathepsin L activity was
also varying from 9.8 to 181.8 pmol/min per mg protein.

Mean values of cathepsin D acitivity in the tumors
were 1.5-fold higher than those in gastric mucosa not af-
fected by the tumor. Cathepsin B activity in the tumors
was 2.7-fold greater than the enzyme activity in the intact
mucosal specimens. The respective ratio for cathepsine L was
1.9. The differences in the activities of the enzymes in the tumor
and in the intact mucosa were statistically significant (p<0.01
for cathepsins B and L, p<0.02 for cathepsin D).

Regional lymph node metastases were detected in 69%
of the patients under study. The study of proteinase activity
in lymph nodes discovered the following: cathepsin D ac-
tivity in metastatic lymph nodes was twice as great as that
in intact lymph nodes, the difference being statistically sig-
nificant (p<0.02). Cathepsines B and L activities in lymph
nodes with histologically confirmed metastasis were some-
what lower than those in intact lymph nodes (table 1).

There were mainly two morphological tumor types,
i.e. adenoma and carcinoma simplex mucocellulare, found
by histology. Analysis of cysteine proteinses in different
histological tumor types showed higher enzyme activity
levels in some of the adenocarcinomas as compared to
the carcinoma simplex mucocellulare, while mean values
of the enzyme activities in the two tumors types under
study were practically the same 228.8+45.3 and 183.3+37.3
pmol/min per mg protein for cathepsin B, and 69.5+6.7
and 53.0+8.4 pmol/min per mg protein for cathepsin L.
Cathepsin D activity also showed a tendency to increase
in the carcinomas simplex mucocellulare (175.1£31.5
nmol/min per mg protein) as compared to mean values
of cathepsin D activity in the adenocarcinomas
(158.7+13.9 nmol/min per mg protein). However, these
differences were not statistically significant.

Taking into account structural and functional pecu-
liarities of epithelial cells in different sections of the stom-




ITpu THCTONOTHYECKOM HCCIIENOBAHUM 3710KAYECTBEHHbIX
HOBOOOPpa30BaHHii XeNyJKka B OCHOBHOM BbIABJIEHBI BA MOD-
¢onornueckre BapHaHTa OMyXolueil — aJeHOKAPLUMHOMA H
KapuuHoMa simplex mucocellulare. ITpu aHanuse akTHBHOCTH
UHMCTEMHOBBIX NPOTEHHA3 B Pa3IMYHbIX THCTOJOrHYECKHX Ba-
pHaHTaXx OMyxoJreld OTMeueHbI 6011ee BLICOKHE YPOBHU hepMeH-
TATHBHOM AKTUBHOCTH B HEKOTODBIX ANEHOKAPLIMHOMAX [0
CPABHEHHIO ¢ TaKOBLIMHM NOKA3aTeIAMH B KapLuHOMe simplex
mucocellulare, ogHako cpentue ypOBHH aKTHBHOCTH H3yueH-
HbIX (PEPMEHTOB HE PA3NHYAIHKCh B ABYX THCTONOTHYECKUX Ba-
pHaHTax omyxonedl v paBHsmuch 228,84453 u 183,3+373
nMonb/MUH Ha | Mr Oenka fyis katencuda B; 69,5+6,7 u 53,084
nMonb/MKH Ha | Mr Genka as karencuba L. ITokasaTenu ak-
THBHOCTH KaTerncuHa D Taioxe HMeNH TeHAEHIMIO K MOBbIliie-
HHIO B KapLuHoMme simplex mucocellulare (175,1431,5
HMOIL/MHMH Ha | Mr Geilxa) B CpaBHEHHM CO CPEIHHMM TMOKa-
3aTelsiMH AaKTMBHOCTH KkaTercuHa D B ajmeHokapLHHOMax
(158,7%13,9 nmonb/MuH Ha | Mr 6enka). OHAKO 3TH pa3mHyus
ObUIH CTATUCTUYECKH HENOCTOBEPHBLIMH.

OcobeHHOCTH CTpOeHHS M Peryjaauud GyHKLHH 3MHUTe-
JIMAJIBHBIX KJIETOK B PA3/IMYHbIX AHATOMMYECKHX OT/EJIaxX XKe-
nyAka obyCIOBUIM H3yuyeHHe aKTHBHOCTH MPOTEOIHTHYEC-
KHX (epMEHTOB C yu4eTOM JIOKAIM3aUMH OMYXOIM B HCCIIE-
JlyeMOM OpraHe.

Hamu o6HapyKeHo, YTO cpetHHe MOKa3aTeNN AKTHBHOC-
TH KarencuHa D B obpa3iax HHTaKTHOM CIM3UCTON 06010Y-
KH MPOKCHMAJILHOTO U aHTPAILHOTO OT/AENIOB XeMyaKa Gbutu
JOCTOBEPHO BbILIE, YEM B CIIM3UCTOl oboouke Tena (p<0,05).
Pasnmnumsa B akTuBHOCTH KatencuHoB B u L B HenopaxenHoi
CIIM3UCTON 0DONIOYKE PA3NHYHBIX AHATOMHMYECKHX OTIENIOB
KeNyaKa OKa3aduCh CTATHCTHYECKH HE3HAYMMBIMH (TaliL. 2).

Bo Bcex aHaTOMHMUECKHX OTIENaX XKeIyaKa CpeqHue mo-
KazaTen¥ (epMEeHTATHBHOH aKTMBHOCTH B ONyXonM 6buiH
BBILlIE, YEM B HE MOPAXEHHOH ONMYyXOJIEBBIM NMPOLECCOM CIIH-
3ucToif 060110uKe (cM. Tab1. 2). IpH 3TOM HanboIEE BLICOKUE
3HaYeHHUs aKTMBHOCTH kaTencuHa D ob6HapyxeHsl B onyxo-
nax Tena xemynka (179,2+27,2 umons/MuH Ha | Mr Genka),
a Hanbojiee HM3KHE — B OMYyXOJAX AHTPAIBLHOIO OTHENa
(141,9+19,2 umonb/muH Ha | Mr 6enka). B 1o e Bpems camast
BbICOKasA aKTHMBHOCTh kaTercuHa B oTMeueHa B omyxomsx
aHTPaNbHOrO OTAENA Xenyaka (263,1123,5 nmons/MuH Ha |
Mr Genka) u Hanboxee HU3KAsE — B OMYXOJAX MPOKCHMAJIb-
Horo otaena (103,6+29,2 nmons/MuH Ha | Mr 6enxa).

AHanM3 noJy4yeHHbIX HAMH JAaHHBIX MO M3YYEHUIO aK-
THUBHOCTH MCCIIEAYEMbIX TIPOTEOJIMTHYECKUX (PEPMEHTOB B
ONYXOJIAX XKETYAKA C YUETOM CTaauu 3aboeBaHHs O3BOIHI
BBISABUTE Cllefyloliue ocobeHHocTH. CpeaHue nokaszaTenau
aKTHBHOCTH KaTencuHoB B u L B rpynne 6onbubix ¢ [—II
craguei 3ab01eBaHUA OKa3aKMCh BbILIE CPEAHMX TOKa3aTe-
Nei aKTUBHOCTH (epMEeHTOB B rpynmne 6ombHbIx ¢ [ITI—IV
craaumeit (240,0£28,6 u 186,0+35,5 nMonb/MuH Ha 1 Mr Genxa
g KarerncuHa B, 67,4+7.2 u 58,6+7,7 nMons/MuH Ha | Mr
Genka s kaTencuHa L). AktuBHOCTb KaTencuna D B ony-
xo1nsix GombHbix ¢ I—II u III—IV crajueii paka xenyaxa
Obuta OfMHAKOBOW M paBHanach 164,3+16,3 u 163,4+21,6
HMOJIb/MHH Ha | Mr 6efxa COOTBETCTBEHHO.

B HacTosmeM uccienoBanun otMedeHa 60l1ee HU3Kas ak-
THBHOCTb KaTerncMHoB B u L B omyxonsx, mpopacrasiumx
CEPO3HBIA CIIOH CTEHKH 3KEIyAKAa W 3a €ro Mpeeibl
(240,6+34,7 u 71,6+6,0 nmonb/MuH Ha | Mr 6enxa cooTBer-
CTBEHHO). B onyxossx, mpopacTaBiinx He ray6xe MblLiey-
HOI'0 CJI01, AKTUBHOCTb KaTencuHoB B u L Gblna Heckoabko
Huxe (176,5£30,3 u 53,746,5 nMonas/MUH Ha | MT Genxa co-
OTBETCTBEHHO). AKTUBHOCTb KaTerncuHa D B onyxomsx, xa-
PaKTEPHU30BABLIMXCA BBIPAXEHHOM MHBa3MpyIOLIEi crocob-
HOCTbIO, He ornuyanace (162,9+19,1 HMons/MuH Ha | Mr
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Tablel

AKTHBHOCTL IPOTEOJIMTH4ECKHX (PEPMEHTOB B PerHOHAPHBIX JHMpATH-
4eCKHX Y3IaX y GOJILHBIX PaKkoMm xejyaka

Activity of proteolytic enzymes in regional lymph nodes in gastric cancer
patients

Tabnuua 1

JIumdaTrueckue yamsi
DepmeHT
MOpaXXeHHble | He MOpPaXKEHHbIE
MeTacTa3aMH MeTacTa3aMH
Karencun D, HMonb/Mun
Ha | Mr 6enka 491 1* 49 1
Cathepsin D, nmol/min per 142.6£21,1 31,359,
mg protein
Karencuu B, nMons/Muu
Halwrbema 82,6+13,9 88,1£21,2
Cathepsin B, pmol/min per mg
protein
Karencux L, nMons/Mun
Ha | ur Gemka ) 39,5410, 42,1454
Cathepsin L, pmol/min per mg
protein
metastatic intact
Enzyme
Lymph nodes

*J10CTOBEPHO OTHOCHTENIBHO HE NIOPAKEHHBIX OMyXOJIEBLIM MIpoLiec-
coM mMdaTHyeckHx y3nos, p < 0,02.

* Difference in relation to intact lymph nodes is statistically signifi-
cant, p < 0.02.

ach we studied activity of the proteolytic enzymes with
regard to tumor site.

We discovered that mean values of cathepsin D ac-
tivity in intact mucosa of the proximal and antral gastric
sections were significantly higher than in the mucosa of
the stomack body (p<0.05). Differences in the activity of
cathepsins B and L in intact mucosas from different ana-
tomical sites of the stomach were not statistically signifi-
cant (table 2).

In all anatomical regions of the stomach mean values
of enzymatic activity in the tumor were higher as compared
to intact mucosas (see table 2). Cathepsin D activity was
the highest in tumors from the gastral body (179.2+27.2
nmol/min per mg protein), and the lowest in antral tumors
(141.9+19.2 nmol/min per mg protein). Cathepsin B ac-
tivity was the highest in tumors from the antral section
of the stomach (263.1+23.5 pmol/min per mg protein) and
the lowest in tumors of the proximal section (103.6+29.2
pmol/min per mg protein).

Analysis of the proteolytic enzyme activity in gastric
tumors with regard to disease stage showed the following.
Mean values of cathepsin B and L activity in stage I—II
disease were higher than similar parameters in stage III—IV
disease (240.0£28.6 vs 186.0+35.5 pmol/min per mg protein
for cathepsin B, and 67.4+7.2 vs 58.6+7.7 pmol/min per mg
protein for cathepsin L). Cathepsin D activity in stage I—II
and III—IV gastric cancer was similar 164.3+16.3 vs
163.4+21.6 nmol/min per mg protein, respectively.

Our investigation discovered lower activity of
cathepsins B and L in tumors growing through the stomach
wall serosa and further (240.6+34.7 vs 71.616.0 pmol/min
per mg protein, respectively). In tumors invading no deeper
than the muscular layer the activity of cathepsins B and
L was somewhat lower (176.5+30.3 vs 53.7+6.5 pmol/min




Oenxa) OT aKTHBHOCTH (epMeHTa B ONYXOIAX, He mpopac-
TaBUIMX B Cepo3Hyr oboyouky xemyaka (152,5£123
HMOJIb/MUH Ha | Mr Genka).

IIpeobnanarowee YUCIIO 0OCTEAOBAHHBIX HAMU OOJILHBIX
(59,5%) umenu HuskoandhepeHUNpOBaHHbIE OMyXonH, 37% —
yMepeHHo anddepeHuupoBanHbie. I1pu uccneoBaHny akTUB-
HocTH KatencuHoB B, L u D B onyxonax sxenyaka pa3siuyHOR
cTeneHd nUuddepeHIMPOBKH ObIIH MOJIyYEHb! CIEAYIOLHE
JaHHble. AKTUBHOCTh KatencuHoB B u L B ymepeHHO oud-
depeHunposanubix onyxomsx (205,0£55.8 u  65,4%5,7
NMOJIL/MUH Ha | Mr Genka COOTBETCTBEHHO) He MpeBblllana
AKTUBHOCTH H3YYeHHBLIX (EPMEHTOB B HU3KOAMPPepeHIH-
poBaHHbIX onyxoisax (201,6£34,2 u 60,1175 nMonb/MUH Ha
1 Mr Genka cooTBeTcTBeHHO). CpeaHue NoKa3aTelay aKTHB-
HOCTH KaTencuHa D okaszamuce Oonee BBICOKMMHU B HU3KO-
mudepeHuupoannsix onyxomax (171,9+223 HMmonb/MuH
Ha | Mr Oenxa), yem B yMepeHHO AupdepeHUNPOBAHHBIX
(147 ,8+13,4 umonb/mMuH Ha 1 Mr Oenka). OHaKo JaHHBIE pa3-
JINYMS CTATHCTUYECKH HEIOCTOBEPHBI.

IIpu uccneqOBaHUM AKTHBHOCTH TMPOTEOTHUTHYECKUX
($epMEHTOB B OMyXOJIAIX C PA3IUUYHON CTENEHBIO KIIETOYHOTO
1 CTPYKTYPHOTO aTHITI3Ma OTMEYEHO YBETHYEHHE AKTMBHOC-
Td katencuHa D B onyxonsx ¢ III creneHbro cTpyKTYpHOTO
atunusma (SAT ITI—170,7+21,4 uMonb/mMuH Ha | Mr Oeinka,
SAT I—I1—142,9+18,7 umons/mun Ha | Mr Oenka). Ilo-
BblllieHWe aKTUBHOCTH KaTercHHOB B 1 L oOHapyxeHo B ony-
XoJsx, xapaktepusoBasmuxcst I—II creneHsro cTpykTypHO-
ro atunusma (310,2+43,0 u 126,5£15,7 nMonb/MuH Ha | Mr
Genka g katencuHa B, 70,618,4 u 56,5+7,4 nMonb/MuH Ha
| Mr Genxa s katencuHa L). Paznuung B akTHBHOCTH Ka-
TenciHoB B n L ¢ yu4eToM cTeneHH CTPYKTYPHOTO M Kile-
TOYHOTO ATHIM3Ma OMyXOJIH OKa3aIUCh CTATUCTUYECKU JO-
croBepHbiMi (p<0,02). B onmyxonsax ¢ [—II crenensio xie-
TOYHOTO aTHMH3Ma 3HAYEHHS aKTHMBHOCTHU KaTercHHOB B n
L cocrasmiu 212,3+44,1 n 64,3+15,7 nMosnb/MuH Ha | mr
fenka cootseTcTBeHHO. B onyxonsx ¢ III crenensio kneroy-
HOTO aTUNH3Ma TOKA3aTENd aKTMBHOCTH KaTeNcHHOB B u
L obinm mmxe (137,0£17,1 u 57,847,0 nMonb/MuH Ha | mr
6elka coOTBETCTBEHHO). He 0TMEUeHO 3aBHCUMOCTH MEXY
AKTMBHOCTbIO KaTencuHa D W CTeneHblo KIETOYHOTO aTH-
nU3Ma OIMyXOJH.

U3yueHne akTHBHOCTH LMCTEMHOBBIX MPOTEHHA3 — Ka-
TenicuHoB B, L 1 acmapTHIbHOM IPOTENHA3LL, T. €. KATENCHHA
D — y 60bHBIX PAKOM XKENYAKA NO3BOJMJIIO CAENATh BLIBOX
O TOBbIIIEHHH AKTHBHOCTH BCEX HCCIEAOBAHHBIX MPOTEOINH-
THUYECKUX (BEPMEHTOB B 3IOKAUECTBEHHBIX OTYXOJIAX KEMyaKa
10 CPABHEHHIO C YPOBHEM WX aKTHBHOCTH B o0pa3suax He
MOpaXkKeHHOM OMYXOJIEBbIM TPOLECCOM CITM3UCTOM 000I0UKH
COOTBETCTBYIOLIEr0 aHATOMHYECKOTO OTAENA KeTyaKa.

ITo manHBIM pasHbIx aBTOpOB [11, 14, 15], MeTacTasbl B
PETHOHAPHBIX MTMM(ATHYECKHX Y3]IaX PU PAKe MOOYHOH XKe-
JI€3bl XAPAKTEPU3OBAIHUCH BHICOKUMH YPOBHSMH aKTHBHOCTH
katericuHa D. B HacTosimem MccIeqOBaHHUU TaKOKe OTMEYECHO
CTATHCTUYECKH JOCTOBEPHOE YBEIMUEHHE aKTUBHOCTH KaTell-
cuHa D B nopaxeHHbIX MeTacTa3aMU JTMM(ATHYECKUX y3lax.
M. Watanabe 1 coasT. [16] 0oTMETHIIM OBBIILIEHHE OKA3ATENIEH
AKTUBHOCTH KATENCHHA B B perMoHapHbIX JHUM{aTHUECKHX
y31axX, MOpaXeHHbIX MeTacTa3aMy NpH pake xenyaka. ObHa-
PYXeHHBIH aBTOpaMu (HakT He MOJYYMUI MOATBEPKACHUSA MPH
[POBEICHIH HACTOSLIETO HCCIEAOBAHMS — CPEIHHE [TOKa3aTe-
JIM aKTUBHOCTH KarencuHOB B u L B numdatuyeckux ysnax
¢ MeracTaszamMH M 0e3 MeTacTa3oB He Pa3IMyalliCh.

V npeobiaafarowmero Yucaa 60IbHbIX PAKOM XKEIyIKa HaMH
obHapyXeHa MOJOXHUTeTbHAs 3aBUCHMOCTb MEXIY IOBblLlie-
HMEM aKTMBHOCTH KaTerncuHa D v TakuMy HeOIaronp1aTHeIMU
KIMHHKO-MOP(POIOrHYECKUMH MPH3HAKaMH 3a00JIeBaHus, KaK
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Tabnuua 2 Table2

AKTHBHOCTH IIPOTEOUTHYECKHX (pepPMEHTOB B PAKOBOH OITyXOJIH XKeTy-
Ka ¢ Y4eTOM ee JIOKATH3aIMH B AHATOMHYECKOM OTXeJie MOpaXKeHHOro
oprana

Activity of proteolytic enzymes in gastric cancer with respect to tumor
anatomical site in the stomach

AHaTOMHYECKMI OTAEI DepMeHT
KemyaKa
katencus D | karencun B | xarencun L
AHTpalbHbIiL
Antral:
onyxosbk / tumor 141,9419,2 | 263,1£23,5* | 60,6+10,5*
cIM3HcTas 06onouka 121,9420,4 | 81,24129 33,5+5,6
mucosa
Temno:
Body:
omyxosb / tumor 179,2427,2* | 189,2+27,5* | 60,5£10,0*
cTu3ucTas obosouka 85,318,0 73,9+14,3 26,7+6,4
mucosa
TTpoxcuMasbHBIN:
Proximal:
onyxons / tumor 161,0£30,2 | 103,6+29,2 55,8471
crmusucras obostouka 133,6£26,5 | 46,9129 359+7,4
mucosa
Anatomical cathepsin D | cathepsin B | cathepsin L
region of the
stomach
Enzyme

*J|0CTOBEPHO OTHOCHTELHO He NOpaXKeHHOH OMyXONEBBIM ITpoLiec-
COM CIIM3HCTOM Xemyka, p<0,05.

* Difference in relation to intact mucosa is statistically significant,
p<0.05.

per mg protein, respectively). Cathepsin D activity in tu-
mors with markable invasion potential (162.9+19.1
nmol/min per mg protein) showed no difference with the
activity in tumors not invading gastral serosa (152.5+12.3
nmol/min per mg protein).

Most of the patients under study (59.5%) had poorly
differentiated tumors, 37% — moderately differentiated
tumors. Analysis of activity of cathepsins B, D and L in
gastric tumors with respect to degree of tumor differen-
tialtion revealed the following. Activity of cathepsins B
and L in moderately differentiated tumors (205.0+55.8 and
65.4+5.7 pmol/min per mg protein, respectively) did not
exceed the enzymes’ activity in poorly differentiated tu-
mors (201.6+34.2 and 60.1+7.5 pmol/min per mg protein,
respectively). Mean values of cathepsin D activity were
higher in poorly differentiated tumors (171.9+22.3
nmol/min per mg protein) than in moderately differenti-
ated ones (147.8+13.4 nmol/min per mg protein). However,
the differences were not statistically significant.

Analysis of proteolytic enzymes in tumors with dif-
ferent degrees of cellular and structural atypism showed
increased activity of cathepsin D in tumors with grade
III structural atypism (SAT III — 170.7+21.4 nmol/min
per mg protein, SAT [-II — 142.9+18.7 nmol/min per
mg protein). Activity of cathepsins B and L was increased
in tumors of grade I—II structural atypism (310.2+43.0 and




yBENUYEHHE TIYyOUHBI UHBA3HH ¥ WHOUIBTPALIMM CTEHKH XKe-
JMy[Ka, CHIDKEHWE cTerneHu ANQdEepeHLHPOBKH OMMyXOJH.

Jannble, npenctaBieHHble HA OCHOBAHWUM HACTOSALIETO
HCCIEOBAHNS, MOATBEPXKAAIOTCA CYLIECTBYIOIMM B COBpe-
MEHHOM JINTEPATYpE MHEHHEM O BaXKHON POJIM MPOTEONH-
THYECKHUX (DEPMEHTOB, CEKPETHPYEMBIX KJIETKAMM 3IIOKaye-
CTBEHHLIX HOBOOOpA30BaHHii, B MPOLIECCAX MHBA3MK M Me-
TACTa3sHPOBaHMs. ABTOpaMHU 3KCMEPUMEHTANbHBIX paboT
TIOJTy4eHb! KOCBEHHBIE JOKA3aTENbCTBA CBA3H MPOLIECCOB MPO-
TEOJIN3a ¢ MEXZHM3MAaMH KaHLEPOreHe3a, a HMMEHHO: CIIOCO0-
HOCTb IIPOTEOIMTHYECKUX GEPMEHTOB pa3pyllaTh HOPMAlib-
HYI0 apXHUTEKTOHUKY TKaHH, obiieryas HHQUILTPALHMIO OTy-
XOJIEBbIX KJIETOK B TKAHH XO3iHHA, YAAIATh ¢ IOBEPXHOCTH
KJIETOK ONPENE/IeHHbIE OeIKH, YTO IPUBOANT K TMKBHIALNH
KOHTaKTHOT'O TOPMOXKEHHS POCTA U H3MEHEHHIO a[re€3HBHbIX
CBOMCTB KJETOK, PaCIEIUIATh BEICOKOMOJIEKYISPHBIE COEH-
HEHHs TKaHel X039MHa 1 obecrieuuBaTh PAKOBbIE KIETKH IH-
TATEIbHLIMH BEIECTBAMU, HEOOXOMUMBIMH U1 OIYXOJIEBO-
IO poCTa, paspyliaTs NepBHYHbIE MeMOpaHbl KaMHUIUIAPOB,
Cnoco6CTBYS MPOHHKHOBEHHIO PAKOBBIX KIIETOK YEPE3 CTEH-
Kd COCYIOB K TKaHsIM XO31UHa U 06pa30BaHMIO METACTA30B,
0C1abnATh AHTUI €HHbIE CBOHCTBA PAKOBbIX KIIETOK, PACILEN-
JIsis OTIPE/ICNIEHHbIE Y4aCTKH, OTBETCTBEHHbBIE 38 HMMYHOCHE-
UMGUIHOCTb, MOTUPHLHPOBATE UMMYHOIIIOOYIIMHBI TAKHM
00pa3oM, YTO OHH TEPSIOT CBOIO 3ALUTHYIO QYHKLIHMIO TIPO-
THB PAKOBBIX aHTUI€HOB [1, 2, 4, 12]. 310 nanexo He MOIHBIN
nepeyeHb TeX peakLuil, B MEXaHU3MaX KOTOPBIX aKTHBHOE
y4yacTde NPMHUMAIOT npoTeosuTUdeckue depments. Ilo
MHEHHIO psma aBTopos [2, 10], oueHka akTHBHOCTH poTeas
B OIYXOJIAX MOXET CIY>KHUTb MIOKA3aTEIEM METACTATHYECKO-
ro NOTEHUMANd 1 HHBA3UBHOH CMOCOOHOCTH OMyXOJIH.

W HBa3UBHOCTb ONyXOMNei, CTENEHB X 3JI0KAYECTBEHHOC-
TH ¥ KOPPENSLUH aKTHBHOCTH MPOTEOIUTUYECKHX (pepMeH-
TOB ¢ KIMHHYECKMM TeYeHHeM 3a00JIeBaHUA yXKe MOKa3aHbl
B paborax psaga ucciaenosareneii [13, 14]. CnenosarensHo,
H3y4eHHEe NPOTHBOOIYXOJCBOTO NEHCTBUSA €CTECTBEHHBIX M
CHHTETUYECKMX MHIHOUTOPOB MPOTEONM3a, CNOCOOHOCTH
NOCIEAHNX TOPMO3UTb POCT OIYXOIIH, 3aE€PKHUBATDL €€ UH-
Ba3UI0 U METACTa3MPOBAHHE — OFHO M3 BAXHbBIX HAIlpaBlie-
HHMH 3KCTIEPUMEHTANBHOM U KIMHMYECKON OHKONOTHH.

OOGHnapyxeHHas B HACTOSIIEM MCCIEAOBAHMA KOPPENs-
LIMOHHAs 3aBUCUMOCTb MEXIY aKTHBHOCTBHIO KaTencuHa D
1 OCHOBHBIMH KJIMHUKO-MOP} OIOTHYECKUMH XapaKTEPHCTH-
KaMu paKa XeJlyJKa MO03BOJIAET BbICKA3bIBATh IPENONOKe-
HHE 0 BO3MOXHOM HCMOIb30BAHUU ITOTO IIOKA3ATENS B BUJE
JOTIOJIHUTENBHOTO [MPOrHOCTHYECKOT O hakTopa. OIHAKO 3TO
NPEANOIOKEHNUE MOXKET ObITh MOATBEPIKAEHO TOILKO IOCIE
PETPOCNEKTHBHOI'O aHAIM3a KIMHUYECKOTO TeueHHs 3abo-
JEBaHUs C YYETOM MONYUYEHHBIX JAHHBIX [0 M3YYEHUIO aK-
TUBHOCTH KaTenchna D B 3/10kauecTBeHHbIX HOBOOOpa3oBa-
HHAX KeIyaka.
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126.5+15.7 pmol/min per mg protein for cathepsin B,
70.6+8.4 and 56.5+7.4 pmol/min per mg protein for
cathepsin L). The differences in the activity of cathepsins
B and L with respect to tumor structural and cellular
atypism were statistically significant (p<0.02). In tumors
of grade I—II cellular atypism the activities of cathepsins
B and L were 212.3144.1 and 64.3+15.7 pmol/min per
mg protein, respectively. In tumors with grade III cellular
atypism the activities of cathepsins B and L were lower
(137.0£17.1 and 57.8+7.0 pmol/min per mg protein, re-
spectively). There was no correlation of the cathepsin D
activity and the tumor cellular atypism.

The study of activity of cysteine proteinases,
cathepsins B and L, and an aspartile proteinase, cathepsin
D, in gastric cancer demonstrated increased activity of all
the proteolytic enzymes in malignant tumors of the stomach
as compared to their activities in specimens of mucosa of
the corresponding gastral site not affected by the tumor.

By data of variuos authors [11,14,15] regional lymph
node metastases of breast cancer exhibited increased
cathepsin D activity. Our findings also showed a statis-
tically significant increase in cathepsin D activity in lymph
node metastases. M.Watanabe et al. [16] found increased
cathepsin B activity in regional lymph node metastases
of gastric cancer. This fact was not confirmed by our results
which suggested no difference between activities of cathepsins
B and L in lymph nodes with and without metastases.

Most of the gastric cancer patients studied demon-
strated a positive correlation of elevated cathepsin D ac-
tivity with increased depth of invasion and gastral wall
infiltration, or with decreased tumor differentiation, which
were regarded poor clinical and morphological factors.

Our data are in agreement with the present opinion
about the significant role of proteolytic enzymes secreted
by cells of malignant tumors in the processes of invasion
and metastasis. Experimental investigations give evidence
in support of relation of proteolytic processes to carcino-
genetic mecanisms, viz the ability of proteolytic enzymes
to destroy normal tissular architectonics thus facilitating
tumor cell infiltration in the host’s tissue, to remove certain
proteins from cellular surface, which leads to suppression
of contact inhibition of the tumor growth and changes
cellular adhesive properties, to split high molecular com-
pounds of the host’s tissues and to provide cancer cells
with nutrients required for tumor growth, to destroy pri-
mary capillary membranes thus promoting cancer cell in-
vasion of the host’s tissue through vascular walls and de-
velopment of metastases, to weaken antigenic activity of
cancer cells by splitting certain regions responsible for im-
munospecificity, to modify immunoglobulins in such a way
that they loose their protective activity against cancer antigens
[1, 2, 4, 12]. This is but incomplete list of the reactions
closely associated with proteolytic enzymes. Some authors
[2,10] believe that proteinase activity in the tumor may
be an indicator of metastatic and invasive potential of
the tumor.

The correlation of activity of proteolytic enzymes with
clinical course of disease is supported by several investi-
gations [13,14]. Therefore, study of antitumor activity of
natural and synthetic inhibitors of proteolysis, their ability
to suppress tumor growth, inhibit its invasion and me-
tastasis is an important field of experimental and clinical
oncology.

The .. tion of cathepsin D activity with basic
clinical and mo. ‘hological features of gastric cancer dis-
covered in this investigation suggests utilization of this
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E A /lsowx, U. B. Bacunenxo, H. T. Paiixnun

OCOBEHHOCTH AAPBIIIKOBOI'O
OPTAHH3ATOPA IIPU PAKE HIEMKHW MATKH

Meouyunckuti unemumym, Honeyx, HUH waunuueckoil onxoroauu

B 06pa3oBaHuM sApPBILIEK ITABHYIO POJIb MIPAET Crie-

LIMaNU3MPOBaHHbIN y4aCTOK XPOMOCOM, Ha3blBaeMbli obtac-
ThIO AApbILIKOBOro opraunzaropa (OSOP), unu aapsiiiko-
obpasyrowuM paiioHoMm, xpomocoM [2, 6]. OSOP noxanu-
3yercs B paoHe BTOPHYHBIX NEPETKEK XPOMOCOM YElIOBEKA
rpynnbl D u G. C OSOP cBg3anbl HETMCTOHOBBIE KHCIIbIE
Benkd, obnamarouive aprupoduibHbIMU cBoiicTBaMu [12],
yTo ObIIO Hcnoub30oBaHo A BbigBneHus OAOP npu mno-
moiun HurpaTta cepebpa [11]. CornmacHo skcrepuMeHTalb-
HbIM JaHHBIM, B OCHOBE PEaKLIMH JIEXUT U3bUpaTesbHOE CBA-
3pIBAHUE HUTPATA cepedpa ¢ HETUCTOHOBLIMHU OelIKaMH Xpo-
MOCOMbI, KOTOpble 00pa3yloT PpUOOHYKIEONPOTEHHOBBIE
KOMILIEKCh! ¢ BHOBL cunresuposanHoil pPHK [15]. Kak no-

Puc. 1. HopmanbHbliA 3NUTENUA LWEWKU MaTKu.

a — Y4aCTOK HeU3MEHEHHOTO 3NNTENWUA; OKPacKa reMaToOKCMIMHOM U 30-
3VHOM. X 250; 6 — eavHUuYHBIE TpaHynbl cepebpa B AApe; oKpalwmnsaHne
HuTpatom cepebGpa. x 1800.

Fig-1. Normal cervical epithelium.
a, intact epithelial region; hematoxylin and eosin staining. Magn. 250;
b, solitary nuclear silver granules; silver nitrate staining. Magn.1800.
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characteristic as an additional prognostic factor. However,
this suggestion may be regarded reasonable only after ret-
rospective analysis of the disease clinical course with re-
spect to our findings concerning cathepsin D activity in
gastric malignant tumors.

E. Ya. Dyadyk, 1. V. Vasilenko, N. T. Raikhlin

PECULIARITIES OF NUCLEOLUS ORGANIZER
IN CERVICAL CANCER

Medical Institute, Donetsk, Research Institute of Clinical Oncology

A specialized chromosomal segment called a nucleolus
organizer region (NOR) or a nucleolus region plays a con-
siderable part in formation of nucleoli [2,6]. The NOR
is located at the region of group D and G human chro-
mosomal secondary constrictions. The NOR is associated
with non-histonic acid proteins [12]. This feature is used
to reveal NORs with silver nitrate [11]. The reaction is
shown experimentally to base on silver nitrate selective
binding with chromosomal non-histonic proteins that form
ribonucleoprotein complexes with newly synthesized
rRNA [15]. Most investigators believe that silver nitrate
stains the nucleolus organizers functioning actively during
the G2 period [17].

The number of staining NORs in the human karyotype
is individual and ranges from 5 to 10 [16]. Argentiphilicity
of acrocentric chromosomes is a hereditary character and
depends upon the number of ribosomal genes and their
transcriptional activity.

There are different opinions in the literature [1,3,18,20]
about the importance of NOR detection in differential di-
agnosis of preneoplastic and neoplastic processes. Some
authors consider the presence of NORs to be evidence
of onset of malignization because there is a considerable
increase in the number of silver granules in tumor cells
as compared to normal ones [9,18]. While other authors
doubt the method potential as for differential diagnosis
of preneoplastic and neoplastic processes [7,20].

The purpose of this investigation was to study peculiar
features of NORs in cervical cancer and the possibility
of utilization of the findings for diagnosis of in situ and
invasive cervical cancer .

The study was performed in 23 cases that were strati-
fied, as follows: group | — intact ectocervical epithelium
(9), group 2 — in situ cancer (4), group 3 — invasive
squamous cell not-keratinizing and keratinizing cervical
cancer (6 and 3, respectively). The material to be analyzed
was prepared, as follows. Bioptic and surgical specimens
were fixed in 10% acid formalin, embedded in paraffin,
the sections were stained with hematoxylin and eosin by




