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YCHOEXU U HEYIAYH «MOJIEKYJISIPHON
XUPYPI'HHU» PAKA JIETKOI'O. Yacts 1

HUH rkmunuueckoit onxonozuu

Hacroswas pabora npencrapiser co6oii 0630p COBpeMEHHBIX AAHHBIX
JIMTEPATYPbI, KOTOPbIE MO3BOJSIOT OLEHWThL KIIMHHYECKOE 3HAUEHHE MO-
JIEKYTIAPHO-6MOXMMHYECKHX MCCIIGROBAHUI B KJIIMHUKE PaKa JIETKOro, Noj-
CKA3aTh MPAKTHYECKHM BpauaM, B Kakoil CHTyallM# KONIKPETHbIE HMCCIe-
IOBaHHSL MOryT ObiTb OGonee mnoiesHbiMH. JlaHa oOUEHKA OCHOBHBIM
OIlyXONEBBIM MapKepaMm IpH pake JIETKOro, KOTOPble OMUCAHBI B JIHTC-
paType 3a MocliefiHee BpeMsi H MOTYT ObITb HCIOb30BaHbl B KIIMHHKE
TOPaKaJILHOM OHKONIOTHM B Omwxalimem Oyaywem. B o03ope TepMHHOM
«OMyXOJIEBbIH MapKep» Ha3bIBAIOT BELIECTBA, BBIABISEMbIC B KPOBH, OIy-
XOIH H 6HOJIOrMYECKUX KHIKOCTSAX OONILHbIX PAKOM Erkoro. AHOMasIbHAs
SKCIIPECCHS TEHOMA —— OJIHA M3 OCHOBHBIX [DHYHH B MEXalIM3ME [po-
JYKLIMA MapKepOB OMyXOJICBLIMU KJIETKAMK, KOTOpast 00YC/IOBIIMBAET CHH-
Te3 aMOPUOHANIBLHBIX, MIALIEHTAPHBIX H 3KTOMHYECKUX GENKOB, ()epMEHTOB,
AHTHIeHOB K ropmoHoB. Hauboree nonHoil M ajlekBaTHON MOXHO CUHTATh
KNaccuBUKaumio onyxoseBbix Mapkepos, npemiokennyio G. Uhlenbruck
u F. Dati 8 1986 r. [1]. ABTOpbI MpPEWIONKWIM PA3NENsTh MapKepbl Ha
TPH OCHOBHBIE Ipynnbl: 1) nepBHUiible ONYXOIbAaCCOLIMMPOBAHHDBIE; 2) BTO-
pUUHBIE, IIPOAYLUMPYEMBIE OIMYXONbIo (crneluuueckue W Hecneurec-
KHe); 3) BTOpHUHbIE, [PORYLHPYeMble BCIEACTBHE ONYXOJIEBOH GONE3HM.

CoBpeMeHHbIe OHOXMMHUECCKHE M HMMYHOIIOTHUYECKHE METOOBI MO3BO-
JISFOT BBISABUTL HOBOOOPA30BAHHS, KOFA UHCIIO OMYyXOJIEBBIX KJICTOK 10~
cruraer 109—10'0, a MuHHUMANLHBI YPOBEHL CEKPETUPYEMOTO OMYXONbIO
Mapkepa — He MeHee | ¢Mons wnm Heckonbko demTomonei B | M
CBIBOPOTKH KpOBH. bonbias 3())eKTHBHOCTSL HCIMOTIb30BAHKS OITYXONEBLIX
MAPKEPOB B KIIMHHKE PAKA JIETKOrO MOKeT ObITh HOCTHUIHYTa MytTeMm
KOMOMHAUMH Pa3sHbIX TECTOB.

C TOYKM 3PEHHS AMAPHOCTHYECKOH LEHIIOCTH HAEATBHBIN OMyXONeBbIi
MapKep TpH paKe JIETKOro A0/DKEH APOAYLHPOBATLCA OMYXOIEBOH KIIETKOH
B JIOCTATOYHBIX KOJIMYECTBAX, YTOOLI erc MOXHO OblIO ONpeAeiHTL ¢
NOMOILI0 COBPEMEHHBIX METOJIOB; OH He JOJDKEH MPUCYTCTBOBATH (WIIH
ero JOJDKHO ObITb 3HAYHTENLHO MEHbUIE) B KPOBH Y 3J0POBBIX JIMLl MITH
npu A06pOKayuecTBEHHBIX ONYXOJISAX JIETKOTO; MAPKEP AOIKEH BbIABIATBCS
B PaHHUX CTaJusAX OIMYXOJICBOrO MNPOLIECCA, UTO JIAET BO3MOXHOCThL MC-
TIONIb30BAThL €ro NMPH CKPUHUHIE KOHKPETHOT'O BUJIA ONYXOJIH; KOJIMUECTBO
OTyXOJIEBOTO MapKepa JODKHO ObITh NMPAMO MPONOPLHOHAILHO 06LEMY
OlyXOAM M ITOT MapKep HOJDKEH ONpEle/sIThCst elle 10 KIMHMYECKMX
NpOsBIEHUI paka JIErkoro; ypoBeHb HACAIILHOrO MapKepa Ao/Kel Kop-
PENMPOBATL C PE3YJILTATAMH IPOTHBOOMYXOJICBOrO JIEYEHHS.

H3-3a nuskoit JHATHOCTHYECKOMH YYBCTBHUTCIIBHOCTH H CHCUH(I)H‘IHOCTH,
4 TAKXKE OrpaHHYEHHOCTH MPOTHOCTUHECKHX BO3MOXHOCTEN GOJILILMIICTBO
UMPKY/HPYIOIIMX B KPOBM OIYXOJEBbIX MapKepoB [PH PaKc JIErKoro
HENPHUIOAHO JUISl CKPUHHMHIOBOTO 00CIeNOBAHUS GECCHMITOMIIBIX NaLM-
€HTOB. :

Onpenenenye OMyXONEBbLIX MAPKEPOB IIPH YCIIOBHM KOHKPCTHOI HMH-
TepIpETAUMH PE3yIbTATOB M0KA3aHO NMPH NpOBepKe 3((PeKTHBHOCTH Te-
panuu, MOHUTOPHHIE TeYeHUs 3a00JIeBaHMs, HICHTUPHKALIMHM pe3nayaib-
HBIX H PEUMAMBHBLIX OITyXoMei, MPOrHO3MPOBAHUN TEYEHUS OMYXONCBOIo
npouecca.

Beaku u nentiugsl. o-@®eronporeun (a~@II). Buepsnie o-PI1 acco-
LHHpOBaH ¢o 370KkauecTBeHHbIM poctoM [ U. AGeneswim B 1963 r. B
JIUTEPATYPE NPEACTaBIeHbl elMHUYHBIe coobitenns o6 a-DBIT mpu pake
jerkoro. Tak, T. Okunaka u coaBT. [2] momoxunM o ToM, UTO Kpy-
HOKJIETOUHbIE KapUHHOMBI Jlerkoro cuutesupoBand o-P®I1 (ero yposens
B ChIBOPOTKE KpoBH Ob11 paBeH 9,300 ur/mn). Konuenrpatus onyxonesoro
MapKepa CHHXAJIACh IMOCNE XMPYPrUUYECKOTO YAMIEHHS OMYXOJM.

Javmnun P1. Y 58,9% 6onmbHbIx Menkoknerounsiv (MPJIT) ny 11,5%
HeMenkoknerounbiM (HMPJI) pakoM nerkoro OTMeUeHO NOBBIIIEHHE
(sbie 1,27 E/Mm) B coiBopoTke kposu namunnHa Pl [3]. Oanako 3HaueHus
JaMuHuHA Pl He oTimuaiMch OT ero mokasaTeieid B rpymne OONbHBIX
¢ JierounbiM (pubpo3oM. He oTMeueHo Takske CBSI3W MeXAY KIMHUYECKOM
CTajiMedl paka JIETKOro M ypoBHeM JIaMMHHHa Pl, xoTs ypoBeHb Mapkepa
B CBIBOPOTKE KpOBH ObUI CBs3aH ¢ 3((eKTOM JieueHHs.

C-peaktusnblii 6enok (CPB). Poin CPB xak noreHuuansHOro ony-
XOJICBOrQ MapKepa AWCKYTHPOBAJlach TNPU Pa3HbIX OMyXOJIsX, BKJIOYas
MPJI. D. Arpin u coaBT. [4] mpeacTaBUIM HaHHBIE TPOCNEKTHBHOIO
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This paper is a survey of recent publications reflecting the clinical
value of molecular biochemical study in treatment of lung cancer
and aimed to acquaint the practitioners with recent findings that
can be useful in individual clinical situations. The paper mainly evalu-
ates principal markers specific for lung cancer as described in the
recent literature to be used in thoracic clinical oncology in the near
future. The term 'tumor marker’ applies in this paper to substances
found in blood, tumor and biological fluids of lung cancer patients.
Abnormal genome expression is a main cause-of the marker production
by tumor cells that determines synthesis of embryonic, placental and
ectopic proteins, enzymes, antigens and hormones. The most complete
and adequate classification of tumor markers was developed by
G. Uhlenbruck and F. Dati in 1986 [1]. The authors suggested that
the markers should be divided into three basic groups: 1) primary,
tumor-associated; 2) secondary, tumor-produced (specific and non-
specific); 3) tertiary, produced as a consequence of tumor disease.

Modern biochemical and immunological tests detect neoplasms
when the number of tumor cells reaches 10%-10'°, and the minimum
level of tumor-secreted markers is not less than | fmol or several
femtomoles per ml serum. Combination of various techniques may
increase considerably efficiency of tumor marker detection in lung
cancer treatment.

From the point of view of diagnostic significance the ideal tumor
marker in lung cancer should be produced by the tumor in amount
detectable by modern techniques; it should not be present (or its
amount should be much less than) in blood of normal donors or
patients with benign lung tumors; the marker should be detectable
at early disease stage to be used in screening for concrete tumor
type; the marker content should be proportional to tumor volume
and the marker should be detectable before appearance of clinical
signs of lung cancer; the ideal marker level should correlate with
results of antitumor treatment.

Most circulating tumor markers are not suitable for screening
of asymptomatic lung cancer patients due to low diagnostic sensitivity
and specificity as well as to limited prognostic value.

Testing of patients for tumor markers is performed to evaluate
the therapy, to monitor disease course, to identify residual or recurrent
disease, to prognosticate disease course.

Proteins and peptides. Alpha-fetoprotein (alpha-FP). Alpha-FP was
first associated with malignant disease by G. I. Abelev in 1963. There
are very few publications on alpha-FP in lung cancer. T. Okunaka
et al. [2] reported that large-cell lung carcinoma synthesized alpha-FP
(the marker level in the tumor reaching 9.300 ng/ml). The tumor
marker concentration decreased after tumor resection.

Laminin P1. 58.9% of patients with small-cell lung carcinoma
(SCLC) and 11.5% of non-small-cell lung carcinoma (NSCLC) patients
presented with elevated (greater than 1.27 E/ml) serum laminin P1
[3]. Though the laminin Pl concentrations were similar to those in
lung fibrosis. There was no correlation of lung cancer clinical stage
and laminin P1 content though the marker level was related to treatment
efficacy.

C-reactive protein (CRP). The role of CRP as a tumor marker
is disputable”as to various tumor types, including SCLC. D. Arpin
et al. [4] reported of a prospective study in which CRP was evaluated
in 39 lung cancer patients. CRP levels were statistically significantly

_higher in 23 patients with advanced disease (52.3 mg/l) as compared

with local disease (15.8 mg/l). Besides, the investigators revealed cor-
relation of CRP content and response to chemotherapy. Taking into
account that CRP production by the liver is controlled by interleukine-6
(IL-6) these findings might be suggestive of its potential contribution
to tumor growth in SCLC.

Antigens. Tissue polypeptide antigen (TPA). TPA is present prac-
tically in all malignant tumors. French investigators J.Pujol et al.
{5] (Hospital Arnaud de Villeneuve, Montpelier) studied serum TPA
in 160 NSCLC and 71 SCLC patients at the epitope upper normal
limit being 140 U/, method specificity and sensitivity being 36 and
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n3yuenus yposnist CPB B cuisopotke 39 G0/bHBIX PAKOM JIETKOrO. Y pOBHH
CPB 6blnM f0CTOBEPHO Bblle y 23 GOMBHLIX NMPH PACIpPOCTPAHCHHOM
npouecce (52,3 mr/m), uem npH noxanusopauntom (158 mr/n). Kpowme
TOTO, BLIABJICHA TOJIOKHTENbHASI KOPPEISLIMOHHAS CBA3b MEX/Y YPOBHAMH
CPB u oTBeroM Ha XMMUOTEpaIleBTHYeCKOe Jieueline. YUMTbIBasg, 4TO
npoaykiusa CPB B meuend HaXoAMTCS MOJL KOHTPONEM MHTEp/CHKHHA-0
(1J1-6), npencrapnexHble JAHHbIE MOTYT MPCANONAraTh €ro MOTCHLM-
anbHYI0 poibL B OMyxosieBoM pocte npu MPJIL.

Anturenst. Tkanesnlii nomanentineii anrnren (TTIA). TITA obua-
PYKHBAETCA MPAKTHUECKH BO BCEX 3MOKAUECTBEHHBLIX omyxonax. dpamn-
nysckue uccnemosarenu J. Pujol u coast. [5] (Montnenine, Hospital
Arnaud de Villeneuve) msyuanu b colBopoTKe KpoBn conepxkanue TIIA
y 160 Gompubix HMPJT n y 71 nmaunenta MPJI, nenoswsys BepxHIoio
rpaHuuy Hopmui snutomna, pashyio 140 E/n, cneumpmunocts 1 4yBCT-
BUTENBHOCTL MeTola pasHsuiack 36 1 90% cooTBetcTBenHO. JOCTOBEPHO
fonee KOPOTKMH ROKA3aTENh BLDKHBAEMOCTH OTMeueil cpear GOJbHBIX
¢ ypostiem TTTA pbiue 140 Efn. [To muenuto [5], JaHHBIR TeCT He MOXET
HCTIONB30BATLCS B JMArHOCTHKE paka JIETKOro BBHIY CrO HH3KOiH 4yB-
creuTenbHocTi. OaHako Buicokie yposuu TIA go newenns HMPJI pator
HH(OPMALMIO TIPAKTHUECKUM BpauaM H MOTYT yKa3blBaTh Hd HH3KYIO
4YBCTBHTENBLHOCTL OMYXOJHM K XHMHOTEPANHU W HeONAronpusTHeI npo-
rHO3 TedeHnsl 3aboJIeBaHMs.

VY 203 naumenros HMPJI B pacnpocTpaHeniioif cTaauu mponecca
nokasano, uro yposetib TITA B IV cragum sabonesanns Beluc, YeM B
11a—I116 cragun [6]. MiutorodakTopiiblii aHAJIM3 [IO3BOJIMIT ABTOpaM f10-
kazaTsb, uto TTTA, cragua 3abosieBaHMs, FUCTOJIOTHUECKH BAPUAHT OIy-
XOTIM ABMAIOTCS HAMOOJEE BAXHBLIMU NMPOCHOCTHYECKUMH (JaKTOpaMH TpH
HMPIJI. TITA umeeT 3uayenye B IPOrHO3e BBDKHBAEMOCTH Y 9THX OOJIbHBIX
HE3aBHCMMO OT craaud n craryca KapHosekoro. Kpome toro, TIIA
HMEET BLIPAKEHHYIO KOPPEIALUMIO ¢ AKTHMBHOCTBIO JIAKTATACTHAPOr a3kl
(140, g-rnyramurrpancdepassl (g-I'T) 1 wenounoii docharassr (D).

VnTepecHoe 1 BaXHOE B MpAKTHUECKOM MUlaHe uecneosatue TITA
6uito nposeseno G. Buccheri u D. Ferrigno [7] (A. Carle Hospital,
Cuneo, Utanus). ABTopsi, NpoaHaH3npoBas HcTopuu Gonesnn 104 na-
uuentos HMPJI B pasHbix cragusx 3adoneBanusi, NPOBENH CPABHUTENb-
Hblif aHann3 yposHeil TTTA B cbIBOPOTKE KPOBH MPH OLICHKE CTAAMPOBAHMA
6051e3H1 W 3P PEKTHBHOCTH MPOBEJEHHA PAAHKANBLHON OTEPALMH C yUETOM
OOLIENPHHATBIX METOAOB AMACHOCTHKH cTajuu 6onesnu (knaccupuxauns
UICC) (TopakoTOMUH, MEAMACTHHOCKONHM ¢ OHOICHEedl), a Takxke B J0-
MOTHEHHN € HEMHBA3MBHBIMH METONAMK JAMATHOCTHUKM (KOMILIOTEpHAS
‘oMorpadws, Gponxockonus). HecMoTpst na mmpoxue konebanus ypoBHA
TIIA B xpoBH DONBHBIX pakoM Jerxoro (oT 45 g0 450 E/n) uccnenosartenu
BuLIENHIN noporoBoe sHaueHue TITA, npu KOTOpOM BO3MOXKHO pajH-
KanbHoe yaaneuue oryxomu, — I—II crapus (TTTA go 110 E/n) u nonuoe
neonepabenshoe cocrosune — 16 u IV crapun (TTTA 160 E/m). Ha
OCHOBAHHM TOJIyHEHHBIX JAHHBIX ABTOPBI 110KA3aNM, 4To H3ydenne TI1A
B chiBopoTKe Kpou Gonbubix HMPJI nosposiseT oleHnTs BO3MOXHOCTH
PARMKATbHOM H HEPaIMKANBLHON Pe3eKTaOEbHOCTH OTTyXOJIH C I0CTATOUHO
BLICOKOH BEpPOATHOCTBIO, KAK W [IPH HCMOIB30BAHHH OOWENPHUHATBIX PY-
THHHBLIX WHBA3UBHLIX M HEHHBA3MBHBLIX METOJOB HCCIIEROBAHHS.

[To muenmo R. Aquilina u coaer. [§], TITA ne moxker OwTbh Hc-
none3oBaH i au(yepeHUHATIBHON THATHOCTHKM 3JI0KAYECTBEHHBIX U
106poKavecTBEHHBIX 3a00J1eBaHit JIETKOFo, HO B MOHHTOPHHIE Teparnuu
3TOT Mapkep o6jafaeT BbICOKOH HH(OPMATHBHOCTBIO.

G. Ratto n coasT. {9] NpOCHEKTHBHO M3yUHIIM Bo3MoxHOCTH TIIA,
neiiponcrenuduueckoii enonassl (HCE), pakoBo-osMOpHOHAILHOTO aHTH-
rena (PDA) B oueHke pesekTabenbHOCTH paka ferkoro y 133 6onbHbIX
v npunu x BeiBomy, uyro TITA Gonee TOUHBIH Mapkep B JHArHOCTHKE
JIOKAJIM3ALIMH ONYXOJIH, H KOMOHHHPOBAHHE JBYX MAPKEPOB HE MOBBILIIATIO
TOUHOCTh AMArHOCTHKH. TIpH oLeHKe Hepe3eKTabeNbHOCTH OMYXOJH Jier-
koro Oonee TounbiM 011 PIA, HO MO3BOJIAN BLISIBUTL HEYTAIMMYIO OTlY-
Xonb Tolbko y 1/3 Gombubix. B mpeackaszanuu peunamsa Oonesnn B
NOCNEONepaltHOHHOM TIEPHOIE OAHOBPEMEHHOE UCNIONBL30BAHKNE ABYX Map-
kepos — TIHA u HCE — pgaer HaunyuwHit pesyistari.

Pakoso->MOpHoHanbislii aHTHren. YposeHs PDA B chIBOpOTKe TI0-
BbllieH y 40—80% GONbHBIX 3M0KAYeCTBEHHBIMH HOBOOOpPA3OBAHMAMM
3ujoepMabHOrO mpoHcxoxaeHus, y 20—30% — ¢ apyrumu dopmamu
paka u y 10—20% — npu n0GpoKaveCTBEHHDLIX OMYXOJIsX.

V. Macchia u coast. [10] usyyanu yposHu skcripeccun POA, TIIA,
CA-125 u CA 153 B cbIBOPOTKE KPOBH, LIMTO30JbHOI ()pakLuH onyxosny,
a TAaKkKe TKAHAX, OKPYXKAIOWMX ONyXOJlb, Y OONBHLIX PAKOM JErKOro
(TTPJ1-28, apenokapuunnoma-20), y 24 nauneHtoB ¢ Jo6poKauecTBEHHBIMH
3aboneBaHuAMH Jerkux v y 49 snoposwix yuu. CpeaHue ypoBHH POA
u TITA 6buIn Bbllle B CHIBOPOTKE KPOBK OOJIBHBIX PAaKOM JIETKOTO, YEM
¢ MoOpoKAUECTBEHHLIMH 3a00MeBaHUAMH JlerkuX. OHAKO y MOCIeaHHX
YPOBHH JIByX MapKepoB ObLMM Bblillle, 4eM y 300poBbix nuu. [Mosoxu-
TefbHAas KOppeNsaLUMsA OTMedeHa Tonbko s POA B chiBOpOTKe KpoBH
W uurosonbHoil (ppakumu. CA-125 6but Belle B OKpyXarouied ornyxojib
TkaHu. He oTMeueHO KOPpETSILMOHHON CBSI3H MEXIY YPOBHEM BCEX ue-
THIpEX MapKepoB M cTajueil Oonesnu.

[Toka3aHo, YTO PE3UCTEHTHBHIMM K CHCTEMHOH XMMHOTEpanuu Oblm

90%, respectively. Survival was significantly lower in patients with
a TPA content greater than 140 U/l. The authors do not think that
this test can be used in diagnosis of lung cancer due to low sensitivity.
However, high TPA content in NSCLC patients before treatment
is of certain informative value for the practitioners and may be sug-
gestive of poor tumor response to chemotherapy and poor disease
course.

A study in 203 patients with advanced NSCLC demonstrated TPA
levels to be higher in stage 1V discase as compared to stage Illa-b
[6]. Basing on multifactorial analysis the authors consider the TPA,
disease stage and tumor histology to be factors of the most prognostic
value in NSCLC. The TPA is of much significance in prognosis of
patients’ survival irrespective of disease stage and patients’ Karnofsky
status. Besides, TPA demonstrates a marked correlation with lactate
dehydrogenase (LDH), gamma-glutamyl (gamma-GT) and alkaline
phosphatase (AP).

An interesting TPA study of much practical value was performed
by G. Buccheri and D. Ferrigno [7] (A. Carle Hospital, Cuneo, ltaly).
The authors studied 104 case histories with NSCLC of various advance.
The authors analyzed serum TPA in comparison with disease stage,
efficiency of radical surgery using common staging criteria (UICC
classification) as discovered by thoracotomy, mediastomy with biopsy,
and non-invasive techniques (CT, bronchoscopy). Notwithstanding the
great variation of serum TPA (45 to 450 U/l) the authors determined
a TPA cutoff level for radical tumor resection as stage I-1I (TPA
less than 110 U/l) and completely inoperable states (TPA 160 U/).
Basing on these findings the investigators stated that serum TPA
in NSCLC patients allowed evaluation of the possibility of radical
and non-radical tumor resection with a rather high accuracy similar
to that of routine invasive and non-invasive techniques.

In the opinion of R. Aquilina et al. [8] TPA cannot be used in
diagnosis of lung benign and malignant lesions though demonstrates
rather high informative value in therapy monitoring.

G. Ratto et al. [9] performed a prospective study of TPA, neu-
ron-specific enolase (NSE) and carcino-embryonic antigen (CEA) in
evaluation of resectability of lung cancer in 133 cases to conclude
that TPA was the most reliable diagnostic marker and combination
of two markers failed to improve diagnostic accuracy. While CEA
was more informative in evaluation of non-resectability of lung cancer
though detected unresectable tumors in 1/3 of the patients only. Com-
bination of TPA and NSE was the most efficient in prognosis of
disease recurrence and postoperative course.

Carcino-cmbryonic antigen. CEA is elevated in 40-80% of patients

- with entodermal malignancies, in 20-30% of cases with other cancer

types and in 10-20% of patients with benign tumors.

V.Macchia et al. [10] studied expression of CEA, TPA, Ca-125
and CA-153 in sera, tumor cytosol fraction, tumor-surrounding tissue
in patients with lung cancer (28 squamous cell carcinomas, 20 ade-
nocarcinomas), in 24 cases with benign lung lesions and 49 normal
volunteers. Mean levels of CEA and TPA were higher in sera from
lung cancer patients as compared with the benign lesion cases in
whom the marker levels were still higher than in normal donors.
There was positive correlation of serum and cytosol fraction CEA.
Ca-125 was higher in tumor-surrounding tissue. No correlation was
found between the four markers and disease advance.

It was demonstrated [11] that 26 patients with serum initial CEA
10 ng/ml or higher were non-responsive to systemic chemotherapy.
Besides, patients with local disease and elevated (above 10 ng/ml)
CEA had shorter survival. Therefore, patients with SCLC having
elevated serum CEA levels are less responsive to standard chemotherapy
schedules and require individual treatment.

Investigators distinguished 6 levels of the serum marker: under
2.5, 2.6-5.0, 5.1-20.0, 20.1-100 and above 100 ng/ml [12]. They failed
to discover correlation between CEA content and disease stage. 61%
(59) of patients with advanced disease had CEA less than 5 ng/mi
while 22% of cases with local disease demonstrated CEA levels above
5.0 ng/ml. CEA was found to be slightly related to metastasis de-
velopment: 50% of patients with metastases had CEA levels higher
than 20 ng/ml. Patients with elevated and normal CEA showed similar
survival of 13.27 and 16.81 months, respectively. LDH was a more
sensitive survival marker in SCLC than CEA. The authors made
the conclusion that CEA was more informative in combination with
other markers (NSE, LDH) and might be useful in a small portion
of SCLC cases.

Spanish investigators A. Ballesta et al. [13] also consider serum

~CEA to be a rather useful prognostic factor in lung cancer.

However, serum CEA in lung cancer patients may depend upon
some other factors, such as total mass of CEA-producing cells, disease
stage, tumor cell differentiation and invasive potential, the presence
of distant metastases, liver involvement and functional state.

Serum squamous-cell carcinoma antigen (SCCA). Serum SCCA
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26 MalUKMEHTOB, Y KOTOPBIX YPoBHU POA B CLIBOPOTKE KPOBH H3HAUATLHO
6bum 10 vr/mi u sbiwe [11]. Kpome Toro, 6obHbIE ¢ TOKATH30BAHHBIM
npoueccoM, HO Bbicokumu (oT 10 Hr/mm) ypoBuamu POA B chiBopoTke
KPOBH MMeJIM Oonee KOPOTKMH MokasaTellb BbDKHBaeMocTH. CrieioBa-
TenbHO, GonmebHble MPJI ¢ Beicokumu 3HaveHusmu PDA B chIBOpoTKe
pexe OTBEYAIOT HA CTAHJAPTHBIE CXEMbl XUMHOTEPAIUH, YTO TO3BOJISET
NOAXOAMTL JUP(epeHUMPOBAHHO K 3TUM TPYIMIAM MALMEHTOB NpPH Ha-
3HAYEHHH JICHEHNS.

WUccnenoparenaMu Bbijiesieno mist anausa 6 ypoBHeil 5Toro mapkepa
B cbIBOpoTKe: Jo 2,5, 2,6—5, 5,1—20, 20,1—100 u Bbuue 100 Hr/mn
[12]. He BpisBneHo ceask Mexay yposem PDA u craaueil 3a6oncBanus.
Tak, 61% nauuentoB ¢ pacnpocrpaHeHHOlN crammeii (59 naGmomenuil)
uMenu yposau POA Menee 5 Hr/mi v 22% GOIIbHBIX ¢ JIOKAJTM30BAHHBIM
npotteccom — Bbie 5 Hr/mil. OtMeueHa cnabast ceass POA ¢ nHanmumem
MeTacTasoB: 50% GONbHBIX ¢ METACTA3AMH HMENH YPOBHH MapKepa BblLE
20 ur/mn. IMokasatenn cpeaHed BbDKUBAEMOCTH ObIIM MPAKTHUYECKH OJH-
HAKOBBIMH TS GOJTLHBIX € MOBBIILIEHHBIM H HOPMaJIbHBIM YpoBHeM POA —
13,27 u 16,81 mec cootBercrenno. JIA 6w Gonee UyBCTBUTEIBLHBIM
MapKepoM BBDKMBAEMOCTH Yy OGonbubix MPJI, uyem ¢ POA. OcHoBHoii
BBIBOJI HCCIIEJIOBAHMS 3aKMovaeTcs B ToM, uTo POA 6Golnee nokaszateneH
B couetaHun ¢ apyriumu mapkepamu (HCE, JIJII) u, Beposrao, Moxer
ObITL MOJNE3HHIM TONMLKO y HeBomblIOi uyacTH GombHbIx MPJT.

WUcnanckue nccnenosatenu A. Ballesta u coaet. [13] Takke ykaszanu
B CBoeM 0030pe, uto ypoBHu POA B CHIBOpOTKE KPOBHM GONMBHBIX PAKOM
JIErKOro JOCTaTOYHO XopowwHH (akTtop nporHosa 6ome3Hu.

BumecTe ¢ Tem crieiyeT oTMeTHTB, YTO ypoBelih POA B kpoBu GONBHBIX
PAKOM JIErKOro MOJXET 34BMCETBH OT paja (GakTopon: obmel Maccst POA-
NpOAYLHPYIOIMX KJIETOK, cTaauu 3abolnieBaHus, creneHn auddpepeHtu-
POBKH ONYXOJIEBLIX KIIETOK W WX HHBA3MBHOCTH, HAJIMYMA OTAAIECHHBIX
METACTa30B, BOBIICYEHHS MNEUYEHH B OMyXOMEBbIl Npouece, a Takxke ee
(YHKLUHOHAJIEHOTO COCTOSIHHS,

CoiBopoTounkii anTHren nuockoknerounoit kapuunomsr (AMK). ITo-
Ka3aHo, 4To cbiBopoTOuHblil AIK pesko cHmxaeTcss nocne yaaneHus
OMYXOJH JIErKOro, ocobeHHO Moclle paalKabHoil onepauvu [14]. Y 71,9%
€ro ypoeuu nospimianuce npu TP, y 26,1% — npu apenokapuuHome
u 0% — npu MPJI. ABTOp MpegraracT MCMOJB30BATHL 3TOT OMYXOJEBbIIT
Mapkep B MOHHTOpHMHre nocrie omnepauddt npu TTPJ1.

OnHAKO MCMAHCKUE MCCIICHOBATENH HE PEKOMEHAYIOT HCIOMb30BATh
B KIIMHHMKe onyxoneBbix 3aboseBanmii AITK [15].

A. Picardo u coasr. [16] (hospital Universitario de an Carlos, Maapu)
u3ydanu B 77 UMTO30/8X [UIOCKOKNETOYHBIX OMyXONeil JIerkoro M Hop-
MaJIbHOH TKaHH Jierkoro (29 o6pasios) oT GONBHBIX ¢ MAHONATHUCCKHUM
nHeBMoTopakcom ATTK, POA, CA-50 ¢ yueroM OCHOBHBIX KIIMHHUECKHX
H MOP(ONIOTHYECKHX XAPaKTepUCTHK onyxonu. KoHuenTpauus seex ue-
ThIPEX MAPKEPOB Obina BhbliEe B LUTO30MSX M3 OMyXOJed, yeM B HOp-
MaJIbHOH TKaHW nerkoro. fpu stom B 87% cnywaeB Boicokas skcnpeccus
POA BrisBiiena  agenokapuuHomax, CA-125 — B KpymHOKITETOUHBIX Kap-
unHomax (100%). Hukaxoii cBasH He OGHAPYKEHO MEKIY STHMH YeTbIPhMS
MapkepamMu W ctaameil Gonesuu. M3yueHHbie Mapkepbl MOXHO WCHOINb-
30BaTh U1 MICHTH(OHKALIMK THCTONOTHYeckuX noarunos HMPJT: CA-125 —
npu HuskoaudQepeHuupoBanuix, a POA — npu Bbicoxoaudpeperm-
POBAHHBIX OMYXOJIAX JIErKOro.

Beisenena cease mexiy yposHsmu CEA, CA-125 u AIK B ceiBopoTke
KpoBH [0 onepauuu npu HMPJT u Bpemenem peunansa Gonesun y 95
Gompubix (¢ [, 11, Illa craameit) [17]. Yposuu CA-125 cuutaiotcs npo-
THOCTHYeCKUM (JaKTOPOM B BO3BpaTe 3a6oneBanua. Y 87,8 GonbHBIX
¢ PaHHUM peluuaNMBOM GoNle3HH OTMedeHbI BhicokHe ypoBHM AIIK B cbl-
BOPOTKE KPOBH.

Anrarennt 90 kI Amepukanckue Hccnenosatenn R, Gupta u D.
Morton [I8] (John Wayne Cancer Institute, Saint john’s Hospital and
Health Center Santa Monica, Kanupopnus) onpesensnu cyGbenuHuuy
(90 xJ), contepsicantyio IIMKONPOTEUH OMyXOIbACCOIMHPOBAHHOIO AHTH-
reda (OAA) cneumdmueckoro umMmyHHoro komiuiekca (MK) y GombHbix
HMPIJI, ¢ nomoiusio MoHoknoHambHeix aututen ADI-40 F4, Hannuue
riukonporedHa OAA-UK 6but0 BbisiBieHo B 63% (y 33 u3 89) GonbHbIX
PAKOM NIErkoro v 1oJbko B 3,2% (y 8 uz 250) — B rpynme xouTposs
(mpaxTHuecky 310poBbie nMLa). Mapkep ocTaBajics NMONOKUTENLHBIM B
30% (y 20 u3 66) Habmonenuii y 6o1bnbix HMPJT nocne xupyprugeckoro
YAAJIEHUSE OMyXONu U ero ypoBHH OblM Hmke cut-off (0,410 OD uwm).
[ocneatee 06CTOATENLCTBO ABTOPEI CBA3BLIBAIOT C TEM, YTO ITH IALMEHTBI
MOITIH YK€ HMETh HEBBLIABIECHHBIC MHKPOMETACTA3bl €llle 0 YAAJIEHUs
onyxonu. ABTOpbI YKa3bIBAKOT, UTO Haimuue riavkonpoTenHa OAA-HK
B CBLIBOPOTKE KPOBM B TIOCIEONEPAIMOHHOM MiepHoae y bonbubix HMPJI
TECHO CBA3aHO ¢ peunausom Gonesuu. Kpome Toro, He BbIBIEHO KOp-
persiuKoHHO# 3aBucuMocTH aHTHreHa OAA-UK u P3A. OgHako Mc-
CIIEROBATEIIM TIOJIArAIOT, YTO MCMONBL30BAHHME Hollee YeM OMHOrO MapKepa
MOXET YBEIMYUTBL BEPOSITHOCTL OOHapyxXeHUs GOJe3HH.

AnTurens! K myuuny. M3BecTHO, YTO MyLMH | GbUT OLieHeH Kak Mapkep
npu apyrux onyxonax. Hccneposatenn ws Asctpanun P. Willsher u
coasT. [19] npoBeny MccnenoBaHUE AHTHIEHOB K MYUMHY | B CLIBOpOTKe
KPOBH U JKHJIKOCTH OPOHXMABHOIO NTaBaxa y 86 GOMLHBIX PAKOM NErkoro
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was shown to decrease in surgically resected cancer patients especially
as concerns radical surgery [14]. The marker was elevated in 71.9%
of squamous-cell lung carcinoma patients, 26.1% of patients with
adenocarcinoma and in 0% of SCLC cases. The author suggests that
the marker should be used in postoperative monitoring of patients
with squamous-cell lung carcinoma.

Although Spanish investigators did not favor the use of the SCCA

_in cancer treatment [15].

A. Picardo et al. [16] (Hospital Universitario de an Carlos, Madrid)
studied SCCA, CEA, CA-125, CA-50 in 77 squamous-cell carcinoma
cytosol samples and 29 specimens of normal lung tissue from patients
with idiopathic pneumothorax with regard for tumor basic clinical
and morphological characteristics. All the four markers had greater
concentrations in tumor cytosols as compared to normal tissue. High
expression of CEA was detected in 87% of adenocarcinomas, of CA-125
in large-cell carcinomas (100%). There was no correlation of the
markers with disease extent. The markers may be used to identify
NSCLC histology subtypes: CA-125 in poorly-differentiated and CEA
in well differentiated lung tumors.

There was a correlation of serum CEA, CA-125 and SCCA before
surgery for NSCLC and time till recurrence in 95 patients (stage
I, 11, T11a) [17]. CA-125 levels are considered of significance in prognosis
of disease recurrence. 87.8% of patients with early recurrence had
high serum SCCA.

90 kilodalton antigens. American investigators R.Gupta and D.Mor-
ton [18] (John Wayne Cancer lastitute, Saint John's Hospital and
Health Center, Santa Monica, California) detected a subunit (90 kd)
containing a glycoprotein of the specific immune complex (IC) tumor-
associated antigen (TAA) in NSCLC patients using monoclonal an-
tibody ADI1-40 F4. The IC-TAA was found in 63% (33/89) of lung
cancer patients and only in 3.2% (8/250) of the control (practically
healthy persons). The marker was detectable in 30% (20/66) of NSCLC
patients after tumor resection with levels under the cutoff (0.410
OD nm). The authors related this observation to the presence of
undetectable micrometastases before surgery. The authors concluded
that serum IC-TAA in postoperative patients with NSCLC was sug-
gestive of disease recurrence. The investigators failed to discover relation
of IC-TAA and CEA though believed that the use of more than
one marker might increase diagnosis efficiency.

Antigens to mucin. Mucin | was considered a marker of other
tumors. Australian investigators P. Willsher et al. [19] studied antigens
to mucin | in sera and bronchial lavages from 86 lung cancer patients
and in 24 cases with benign lung lesions. The following two antigens
were studied: serum breast antigen (SBA) and serum cancer-associated
antigen (SCAA). The SCAA was shown to have a diagnostic significance
as to lung cancer in a small portion of sera because it was elevated
in all types and stages of lung lesions, its content being correlated
with diseasc advance and progression. There were cases of benign
lung lesions with elevated SCAA which suggested its use in lung
cancer monitoring rather than diagnosis. As concerns SBA, neither
serum nor bronchial lavage marker was of any significance in lung
cancer patients.

Polypeptide growth factors and their receptors. Epidermal growth
factor (EGF), EGF receptor (EGFR) and transforming growth factor
alpha receptor are auto/paracrine growth factors in most NSCLC
cases [21]. Lung cancer therapeutic strategy associated with alteration
of auto/paracrine growth ways using EGFR as an anticancer therapy
target involves: ]

1. Purposeful study of the ability of some conventional anticancer
and hormonal drugs to influence growth factors, content and properties
of their receptors.

2. The use of non-specific growth factor-receptor interaction block-
ers.
3. Block of EGFR ligand-binding sites using specific antibodies.
4. The use of drugs affecting EGFR functional activity in particular
of tyrosine kinase inhibitors.

5. The use of hybrid proteins containing combinations of growth
factors with bacterial toxins or other cytotoxic agents.

Experimental animal studies demonstrated that a somatostatin ana-
log, RC-160, and bombesine/gastrin-releasing peptide antigens (RC-
3440, RC-3095, RC-3950-11) inhibited SCLC and NSCLC growth
in athymic mice [22]. Contents of EGF and EGF-l receptors in
tumors decreased after therapy. It should be emphasized that efficient
therapy of lung cancer with growth factor antagonists should be
selective and may be performed in certain tumor subtypes only.

L.Pecur et al. [23] (Kigjar Boscovic Institute, Zagreb) studied TGF-
alpha expression in relation to 26 clinical and clinico-pathological
signs in 51 lung carcinomas to establish just a single correlation
between the TGF-alpha and venous blood red cells and eosinophils.
These findings failed to suggest that TGF-alpha was an independent
lung cancer marker.
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Reviews

My 24 nampentos ¢ 106poKatuecTBEHHBIME 3a00MeBaHUsAMM Jerkux. M3y-
Yamuch 2 BMAQ AHTHUIEHOB: CbIBOPOTOYHBIH AHTUIEH MONOYHOM Kese3bl
(CAM) u cbiBOPOTOUHBIH aHTHIeH, accoUMHpoBaHHbI ¢ pakoM (CAAP).
[Tokazailo, uro Tonbko B HeGonblioil ccpun chiBopoTok CAAP moxer
VMETh 3HAUEHHE B BBISBICHMH Paka JIErKOTo, MOCKONBKY OH MOBbIIAETCS
MpH BCeX TUMNaX M CTaAMsAX OOJE3HH, & €ro ypoBeHb KOPPEIHpYET C€O
cragmeil v mporpeccupoBanreM 3abosneBanuns. HekoTopble GombHbIE
OOPOKAYECTBEHHLIMU 3200JIEBAHHAMH JIEFKHX HMEIOT MOBBILIEHHbIE YPOB-
nu CAAP, uro npeanomaract cro HcHojb30BaHHE He B JHartocTHKC,
a B MoHuropuiire paka Jsierkoro. OZHAKO, KaK NOKasajaM JaHHBIE MO
uccnenoBannio CAM, oH He MMeeT HHKAKOrO 3HAYEHHs KaK Mapkep
HU B CBIBOPOTKE, HH B XHAKOCTH OPOHXMANBHOrO NaBaxka Y OONBHBIX
PakoM JIerkoro. .

Monunentianbie GakTopst pocTa M MX peuenTopbl. DMUACPMAIbHBII
(akrop pocra (Q®P), peuenrop DDP (PODPP) u peuentop TpaHchop-
mupytomero dakropa pocra (TOP-o) sasiorest ayTo/mapakpHHHBIMU
(paxTopamu pocra s 6onbwmucrsa HMPJ [20, 21]. Crpaterus Tepanuu
paKa JIETKOTo, CBA3aHHAS ¢ M3MEHEHHEM ayTo/MapaKpHHHbIX MyTei pocTa
¢ ucrioyib3oBakneM PO®P B xauecTBe MHILEHHM NPOTHBOOMYXOJIEBOH Te-
panuu BKJIOYAET:

1. LleneHanpaBneHHblIii yyeT cOcOOHOCTH HEKOTOPBIX M3BECTHBIX T1PO-
THBOONYXOJIEBBIX W TOPMOHAJIBLHBIX MPENAPATOB BIHATE Ha MPOAYKLHIO
(paxTOpOB poOCTa, KONMYECTBO M CBOMCTBA MX PELENTOPOB.

2. Hcnonbzosative secnendpuyeckux On0kaTOpoB B3anMmoaeHcTBHs
(pakTOpoB pocra ¢ peLenTopamu.

3. BriokupoBaHWe JMraHACBA3bIBAIOILUX yuacTkoB PO®PP ¢ noMowbio
crneundpUUeckuX aHTHTEN.

4. TNpumeHenre npenapaToB, BAMAIOIINX HA (PYHKUHOHAJIBHYIO aK-
THBHOCTL PO®MP, B wactHOCTH MHMHMOMTOPOB €ro THPO3MHKHHA3HOI ak-
THBHOCTH.

5. Hcnonb3osanne rubpuaHbix OenkoB, cojepXkallux KOMOWHaLMH
(paxTOpoB pocTa M OAKTEPHANILHLIX TOKCHHOB WM APYTHX LHTOTOKCH-
YECKHX AreHTOB.

Tak, B 9KCMEPHUMEHTAILHBIX MOJCISAX HA JKMBOTHBIX MOKa3aH HMHIH-
Bupyioinmit sdgdext ananora comatocrarnna RC-160 u aHTHreHOB GOM-
Gesuna/ractpun-prunsunr nentuja (RC-3440, RC-3095, RC-3950-11) Ha
poct MPJT u HMPJI y Gectumycnsix Mbiweii [22]. Tlpu s1oM Obino
BBISIBJICHO CHIDKEHHe ypoBHs peuentopoB 3PP u U®MP-1 B onyxomax
nocrne mposeAeHHo# Tepanuu. CheayeT OTMETHTb, UTO TpOBeAeHHE 3(-
(heKTHBHON Tepanuy paka JIerkoro aTaroHMcTaMu (JakTOpoB pocTa BO3-
MOXHO TOJIBKO CEJIEKTHBHO W TIPH OMNpeACNeHHbIX MOJATHUITAX OIyXOJieH.

Bmecre ¢ tem B pabore L. Pecur u coasr. [23] (Kigjar Boscovic
Institute, 3arpe6) npu u3yyeHHH B3aWMOOTHOIUEHHI MEXAY dKCIpeccHer
TdP-a B 51 xapuumHoMme Jerkoro ¢ 20 pasjMuHBIMM KJIMHHYECKMMH M
KIIMHUKO-NATOJIOTHYECKHMHU MTPH3HAKAMH YAAIOCh BBIABHUTH TOJLKO €/IHH-
CTBEHHYIO Koppersunio Mexay TPP-o n coaepxaHuem B BEHO3HOH KPOBH
IPUTPOLMTOB U 303uHOBUIIOB. [TonyueHHbIe HCCTIEIOBAaHMA HE MO3BOJIHIIH
cuntath 3Kcrpeccuio TOP-00 HE3ABUCUMBIM OMYyXOJIEBBIM MapKepoM NpH
PaKe JIETKOTo.

Buisienena Bbicokas akcripeccuss L-TNF B cbiBopoTke KpoBH 60bHBIX
PAKOM JIETKOro, OMyXONb Y KOTOPbIX BO3HMKIAa HMa (oHe acbecTosa [24].
HcenepoBateny nomaratoT, 49To 3TOT MapKep MOXET HMEThb 3HAU€HHE B
paHHeld JUATHOCTHKE pPaKka, PasBHTHE KOTOPOrO MOXeT ObiTh CBSI3aHO
¢ acbecTo30M JIErKHX.

®parment nurokepatnua 19 (Cyfra 21-1). 3naunMocTh HUTOKEpaTHHA
M IPYrHX HHTEPMEANAPHBIX (PUJIaMEHTOB, TAKUX KAK BUMEHTHH W JIECMHH,
s auddeperunannn (pH3MONOrMUecKOH M MaTOOMHYECKOH TKaHH JABHO
ObUIa M3BECTHA B FUCTONATONOTMM. LIMTOKEpaTHHDBI SBIAIOTCS HEPACTBO-
PHUMBIMH KapKacHbIMH OenKaMM KJIeTOK, 20 M3 HUX B HACTOsIEE BpEMs
XOpOIIO OXapaKTCPH3OBaHbl C MOMOLIBIO MOHOKIIOHATbHBLIX aHTHTEN. B
OTJINYHE OT LUHMTOKEPATHHOB (PparMeHThbl LIMTOKEpaTHHA PACTBOPHMBI B
chIBOpOTKe. B Tecte Ha onyxonesslid mapkep Cyfra 21-1, paspabortanHom
B 1992 r., ucnonssytorcss 2 mMoHoknoHanbHbIX aHTUTena (Ks 19,1 u BM
19,21} ans BbisiBenns (parmenta nuTokepatHHa 19 ¢ mon. maccoit 30
000. Bepxusisi rpaHMua HOpMbl 3J0poBbIX MHAMBHIOB 2,3 Hr/mia. Cyfra
21-1 obnapaer xopoluell cneuUPpUUHOCTHIO MO OTHOLUEHHIO K JOOpoKa-
4YeCTBeHHBIM 3200JIeBaHUAM JIErKHX, ypoBeHb cut-oft 3,3 Hr/mm.

[Tposemeno cpaBHHTenbHOE MccnenoBanne Cytra 21-1 B rpynne mna-
UMEHTOB, CTPAJIABUIMX HEOMYXOJIEBbIMH 3a00NCBAHUAMU JIETKHX (XPOHH-
yeckuil OpoHxuT — 50, jerounstit (puOGpo3 — 38, SK30TEHHbIE aslIepru-
YecKHe aNbBeOSIMTHI — 32, TyOepkynes Jerkux — 45, capkongos — 30),
MPJT (60), mnockokirerounbim pakom nerxoro (ITPJ1) (53) n ageHokap-
UHHOMO#M (52), a TakxKe B KOHTPOJILHOW rpyniie (IpakTHUeCKH 340pOBble
auua — 121, w3 HuX 63 — Kypusibitiikn 1 58 — nekypsmwme) [25] He
auisBneHo cesazn Cyfra 21-1 ¢ xypenuem. Yposenb Cyfra 21-1 6pu1 oan-
HAKOBBIM B CBIBOPOTKE KPOBH DONBHBIX € HE3JIOKAUECTBEHHBIMH 3a00-
neganusmu jterkux, MPJI u B xonTposbunoit rpynne. B 1o ke Bpems
sHauUMTeNbHON Gojee Bhicokue ypoBun Cyfra 21-1 ormedeHbl y GONBLHBIX
HMPJI, anenokapuunomoii u 1PJ1. [peacrasnenyble gaHHBIE TTOATBEDP-
LiEJIH BBICOKYIO YYBCTBHTENBHOCTH M crieimputocth Cyfra 21-1 B nemax
AuOHEPEHIIHATLHON IMATHOCTAKH MEXY 30KAYECTBCHHBIMH W HE3JIO-

High L-TNF expression was discovered in sera from patients with
lung cancer as developed against the asbestosis background [24]. The
investigators believed the marker to have diagnostic significance in
cancers associated with lung asbestosis.

Cytokeratin fragment 19 (Cyfra 21-1). The significance of cytokeratin

_and other intermediary filaments such as vomentin and desmin for

differentiation of physiological and pathological tissues was well known
in histopathology long ago. The cytokeratins are insoluble cellular
skeleton proteins, 20 of them are well characterized using monoclonal
antibodies. Unlike cytokeratins, cytokeratin fragments are soluble in
serum. The tumor marker Cyfra 21-1 test developed in (992 uses
2 monoclonal antibodies (Ks 19.1 and BM 19.21) to detect the cy-
tokeratin fragment 19 with a molecular weight 30,000. The upper
normal limit is 2.3 ng/ml. Cyfra 21-1 demonstrates good speciticity
in relation to benign lung lesion, the cutoft being 3.3 ng/ml.

A comparative study of Cyfra 21-1 was performed in patients
with non-neoplastic lung lesions (chronic bronchitis 50, lung fibrosis
38, exogenous allergic alveolitis 32, lung tuberculosis 45, sarcoidosis
30), SCLC (60), squamous-cell lung cancer (53) and adenocarcinoma
(52) and in a control group (practically normal individuals, [21) of
whom 63 were smokers and 58 non-smokers [25]. Cyfra 21-1 showed
no correlation with smoking. Serum Cyfra 21-1 levels were similar
in patients with benign lung lesions, SCLC and the controls. While
significantly elevated Cyfra 21-1 contents were discovered in patients
with NSCLC, adenocarcinoma and squamous-cell lung carcinoma.
These findings were evidence of high sensitivity and specificity of
Cyfra 21-1 in differentiation of benign and malignant lung diseases,
as well as of SCLC and NSCLC.

H. Koga et al. [26] (National Cancer Hospital, Tokyo) studied
Cyfra 21-1 concentration in 137 lung cancer patients (at a cutoff
2.2 ng/ml). The test (RIA) sensitivity, specificity and accuracy was
577, 91.9 and 64.9%, respectively. The sensitivity was higher in
squamous-cell lung carcinoma (76.5%) than in adenocarcinoma (47.8%)
and SCLC (42.1%). The test sensitivity in squamous cell lung carcinoma
stage 1, 1I, II1 and IV was 60.0, 83.3, 80.0 and 100%, respectively.
Cyfra 21-1 sensitivity in all cancer types (57.7%) was higher than
that of CEA (45.3%) and SCCA (22.6%). Although sensitivity and
accuracy of combination of Cyfra 21-1 and CEA in NSCLC diagnosis
increased to 75.4 and 78.1%, respectively, the specificity fell to 86.5%.

A.van der Gaast et al. [27] evaluated Cyfra 21-1 significance in
212 patients with NSCLC mainly of stages III and IV in comparison
with three other markers (TPA, CEA, SCCA). The above-mentioned
markers had sensitivity (cutoff being 95% of specificity in benign
lung tumors) 40, 40, 42 and 19%, respectively. CEA sensitivity was
much higher in adenocarcinoma as compared with the remaining
three markers, while Cyfra 21-1 and TPA sensitivities were higher
in squamous cell lung carcinoma. Cyfra 21-I was monitored during
chemotherapy in 23 patients. Cyfra 21-I was decreased in 65% of
patients with partial response and increased in 40% with progressive
disease.

A multicentric study was performed in 711 normal donors, 546
patients with benign lung lesions, 636 lung cancer cases [28]. In 99.8%
of the normal individuals Cyfra 21-1 concentration was under 1.2
ng/ml. In benign lesions a cutoff 3.3. ng/ml corresponded to 96%
specificity. At the cutoff mentioned above the sensitivity was 16%
(n = 74) among SCLC cases and 41% (n = 541) in NSCLC. The marker
demonstrated a good correlation with tumor size, TNM stage and
disease extent. Sensitivity of histologic subtypes (WHO classification)
was 56.7% for squamous-cell carcinoma, 34% for large-cell carcinoma
and 27% for adenocarcinoma. The marker is indicative in diagnosis
of disease recurrence in squamous cell carcinoma, though this property
has so far been demonstrated but in few (I5) cases.

Some Japanese investigators propose to study Cyfra 21-1 in pleural
fluid in addition to cytological investigation in order to improve
diagnosis and differentiation of lung cancer types [29]. They studied
Cyfra 21-1 levels in pleural fluid from 108 patients with malignant
and benign lung lesions to discover a statistically significant elevation
of the marker in cancer (mean 84.5 ng/ml) as compared with benign
lesions (13.9 ng/ml, p <0.01). Besides, Cyfra 21-1 content in pieural
fluid from patients with squamous-celi carcinoma was considerably
different than in patients with pneumonia, while CEA failed to reveal
this difference.

It should be borne in mind when studying Cyfra 21-1 that a
slight increase upto 10 ng/ml can be observed in benign hepatic
pathology and especially in renal failure. Contamination of specimens
with saliva elements may lead to a significant overestimation of the
marker. The marker demonstrates no dependance on sex, age, smoking
and pregnancy statuses. Study of all types of solid tumors has showed
that Cyfra 21-1 is an indicative marker in NSCLC and squamous-cell
lung carcinoma.

Enzymes and Isoenzymes. NSE. The intercst of practical oncologists
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O630pHbLe cmamvu

KAa4ecTBEHHbIMH 3aDOJIeBAHHSMM JIEFKHX, TaK ke Kak W Mexay MPJT u
HMPII.

H. Koga u coast. [26] (National Cancer Hospital, Toxno) usyunnu
koHUeHTpauun Cyfra 2i-1 y 137 GonbHeIX pakoM Jerkoro (npu cut-off,
pasHoOM 2,2 Hr/mit). UyBcTBUTEIBHOCTD, cietpuuHOCTb H TouHocTs PUA
METO[A PaBHAIMCH cooTBETCTBeHHO 57,7, 91,9, 64,9%. HyBcTBUTEIBIOCTL
Obuia Beie npu TIPJT (76,5%), uem mnpu apmenoxapuuHome (47,8%) u
MPJT (42,1%). UyscteutensHocts Metona s [TPJ1 L 1L, 1 v 1V cranmii
pasusanace 60,0, 83,3, 80,0 n 100% coorsercrBenno. [lpu Beex BHaax
paxa nerkoro Cyfra 21-1 umen Haubonee BBICOKYIO UYBCTBHTCIBLHOCTH
(57,7%) no cpasrenuio ¢ POA (453%) u AIIK (22.6%). Hecmotpsa na
To yrto npu couetanun Cyfra 21-1 w POA mns amardocruku HMPJ]
MOKAa3aTeNn YyBCTBHTCIBLUOCTH M TOMIIOCTH NOBLIIAIKCL 10 75,4 1 78,1%
COOTBETCTBEHHO, CMEH(HUHOCTL cHIKanack 1o §6,5%.

A. van der Gaast n coast. [27] ouenusanu sHauenne Cytra 21-1 y
212 ooneubix HMPJ1 B ocHosHom B crapusx Il u 1V u cpaBuusann
c tpems apyrumu mapkepamu (TT1A, POA, ATIK). UyBctBHTENbHOCTD
YKa3aHHBIX Bbillc MapkepoB (cut-off ypoBeHb, coorsereTByrouwmin 95%
CeUMPHYHOCTH MpH A0OPOKAUECTBEHHBIX OMYyXONAX Jerkux) Obuta 40,
40, 42 w 19% cootserctBenno. YyscTButenbHOCTE POA OLIna 3HAUHTENLHO
BbIllE Y OOMBbHBIX a/ICHOKAPUUHOMOH M0 CPABHCHHMIO C TPeMSs JAPYrHMH
MapkepaMu, Torja kak uyBctButenbaocts Cyfra 21-1 u TTTA 6bi1a sbiiue
y Gonmeneix ¢ TIPJI. YV 23 GonbHbix mccnepoBamt Cyfra 21-1 y 65%
OONBHBIX, NMPH MPOrPECCHPOBAHUM MapKep NoBblLasics y 40%.

IMpencrapnenst gatnibic MIOrOLEHTPOBOro HecheaoBaHus — 711 310-
POBBLIX JOHOPOB, 546 OOJNLHBIX ¢ AOOPOKAUYECTBEHHbIMH 32001€BAHUSAMH
nerxux, 636 6oabHBIX pakom nerkoro [28]. Y 99,8% 3x0poBbIX MLl KOH-
ueHtpauusa Cyfra 21-1 6buta Hike 1,2 ur/mn. Tlpn no6pokadecTBeHIbIX
onyxonax cut-oft’ 3,3 nr/mn coorsercrsoBan 96% cneumduunocti. fpu
BhIlIeyKazaHHOM cut-off uyBcTBHTENBHOCTL cpeau MPJI cocrasuna 16%
(n=74) u 41% — npu HMPJ1 (n = 541). Mapkep 3naumtensHo xoppe-
MpoBan ¢ pazmepoM onyxos, TNM xnaccupukauueit v craausmu 60-
nesun. YyBcTBUTEIBHOCTH PHCTONIOMHYECKHX MOATHIOB (Kiaccudukaums
BO3) cocraBuna 56,7% s TIPJI, 34% — nns kpynHokneTounoi kap-
UUHOMDI W 27% — ans azeHoKapUUHOMLL. Mapkep MoxeT ObITb HCHOIb-
30BaH B AMArHocTHKe BosBpaTa Gosiesnu npu [MPJI, oanaxo 3to 6Gnuto
rokasaHo Ha HeGonbwoit rpynne (15) OONbHBIX.

["pynna sMoHCKUX HccnefosaTeneil MpeaaraeT UCnoib30BaTh B LEAAX
MOBBILIEHHS JUAFHOCTUKH U Au(epeHUHANBLHON AUMarHOCTHKH paKa Jier-
Koro onpejenenne ypoBHa Cyfra 21-1 B micBpansHOR XHMAKOCTH B JO-
MOJIHEHHE K LIMTOJIOTHYECKOMY HccileoBaHMIo [29]. D10 cBsazaHo ¢ TeMm,
uTO npu usyuenun yposHeit Cyfra 21-1 B nneBpanbHOH XHAKOCTH Y
108 GonbHbIX 3I0KaYECTBEHHBIMU H 106POKAYeCTBEHHBIMH 3a00ICBaHHAMIH
JIETKNX BBIABJIEHO JOCTOBEPHOC MOBbILLICHHE MapKepa MpH pake (cpelice
snavenre 84,5 Hr/mi), ueMm npu pobpoxadectseltbix 3abonesanusx (13,9
ur/mi, p <0,01). Kpome roro, yposuu Cyfra 21-1 B nnespanbHol xuj-
KOCTH GonbHbIx TTPJ] 3HAMHTENBHO OTNHMUMIHCL OT TAKOBBIX NOKasaTeseii
NpY MHEBMOHHM, Torja kak POA He BBISBUI TakMX pasziduuii.

IMpu onpenenenun Cytra 2[-1 cieayeT NOMHATL ero He3HAMHTETLHDIT
noabeM Ao ypoBHs [0 HP/MN IpH nporpeccHpyonx 106pOKaAUECTBEHHLIX
3a00IeBaHMSIX MEYEHH W OCOBEHHO NMPH MOYEHHOH HEZOCTATOUNOCTH. 3a-
rps3HeRKe 0bpa3sua 3MeMEHTAMH CIIOHBI MOXKET 00YCIIOBUTD 3HAUHTENILHOE
3aBbiwenne 3Hauenns Cyfra 21-1. Ha pesynbraTthl uccneayemoro mapkepa
He BIMAIOT MOJI, BO3PACT, KypeHue v GepeMeHHOCTh. UccnenoBanus Beex
THNOB COMUAHBIX omyxouneil nokaszamu, yto Cyfra 21-1 sBasercs pesynb-
TaTuBHbIM Mapkepom npu HMPJI u [PJL

®epmentnl 1 wsopepmentsl. HCE. Miitepec nMpakTHYECKHX OHKOJIOrOB
x sxcripeccun HCE obycnosnicH mpexae Beero Kak K NOTEHIHANLHOMY
MapKepy 3JI0KaUeCTBEHHBIX OMyXOJIeH, HMELOIMX HERPOIHIAOKPUHHOE NPO-
ucxoxaeHne (AITY/J-cucrema), B kieTkax KOTOPbIX BIepBble Oblna 006-
HapyXeHa aKTHBHOCTb 3TOro (lepMeHTa.

Haubonee Baxuble pesynstatst no ucnonssosanuio HCE B knnnnke
NOJTyyYeHb! GONBIIMHCTBOM HechenoBatened npu MPJ1 — oanoro us THon
onyxosed HelpO3HAOKPHHHOMN cHcTeMbl. [TokaszaHo, 4To BepXHAS rpaHuULa
HopMel HCE 3mopoBbix uHauBuaos — 12,5 Hr/mi. YuuTeiBas, OIHAKO,
uto koHUgHTpauus HCE o 20 nur/mi u Bbitie MOXET BCTPEUATLCS NpH
106poKauecTBeHHbIX 3a60NEBAHMSX JIETKHX, JUTS KIHMHMYeCKOH AMarHoc-
THKH OflyXoJsieH NpeArouTHTesieH Oosiee BLICOKHI ypoBeHb cut-off (Gomnee
25 ur/mn). Tosbiwenne axtusHocth HCE B cbIBOPOTKE KpOBH 06Ha-
pyxeno y 40—70% nepenunbix GonbHbix MPJT 1 y 83—98% naumenTon
0pY PACNIPOCTPAHEHHON CTaauH 3aboneBaHus.

Mo panneiMm Memorial Sloan Kettering Cancer Center, yacroTa yBe-
nudennsa aktusHocT HCE B cbiBopoTtke kpoBu Gonbhuix MPJ zasucena
OT PacnpOCTPAHEHHOCTH onyxojeBoro npouecca: npu [—II craamy uys-
CTBUTENILHOCTL TecTa coctaBwa 39%, npu IV cragum — 87%. Cnenyer
OTMETHTB, UTO MpPH AHAIN3E AMACHOCTHYECKOH 3HAUYMMOCTH MHOTHE aB-
topbl cuutatoT HCE MapkepoM ¢ AOCTaTOUHO BbICOKOH CeUU(pPUUHOCTLIO
no cpaBHeHHIO ¢ Apyrumu Mapkepamu [30]. Tak, axrussocts HCE npu
IM(QH3EME JErkKMX TMOBBIIAETCS JIMUIb B MCKIIOYHTENbHBIX Clydasix, B
OTJIMYHE OT KoTopod kouueHTpauua POA Obiia yBennueHa B 7—36%
HabmofeHui. PesynbraTel psaa uccienoBaTenieit CBHACTENLCTBYIOT O TOM,
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to NSE expression is mainly because the enzyme is a potential marker
of malignant disecases of neuroendocrine origin (APUD system) as
it was detected for the first time in this type of tumors.

The most encouraging results were obtained when using NSE in
diagnosis of SCLC belonging to neuroendocrine tumors. It was es-
tablished that the NSE upper normal limit was 12.5 ng/ml. However,
taking into account that an NSE concentration under 20 ng/ml may
be encountered in benign lung lesions a higher cutoff value (above
25 ng/ml) is rclevant for clinical diagnosis of tumors. Serum NSE
elevation was detected in 40-70% of primary SCLC patients and in
83-98% of those with advanced disease.

According to the Memorial Sloan Kettering Cancer Center scrum
NSE increasc in SCLC patients correlated with disease advance: in
stage I-I1 the test sensitivity was 39% against 87% in stage -1V,
Of note that many authors consider NSE a marker with a rather
high specificity as compared with other markers [30]. NSE elevation
was observed in single cases with lung emphysema while CEA con-
centration showed increase in 7 to 36% of such cases. Results of
some studies show that NSE is the tumor marker of choice both
in differential diagnosis and therapy cfficiency monitoring in SCLC.

The enzyme monitoring during chemotherapy for SCLC in three
patient groups (111, 93 and 58 cases) discovered enzyme reduction
upto normal level in 80% of responders to therapy, while further
NSE clevation was observed in 71% of non-responders to chemotherapy
and in 86% of patients with discase recurrence [31]. NSE showed
a very good correlation (upto 95%) with SCLC patients’ clinical
status, i.¢. remission, stable disease, progressive disease, recurrence.
In some cases NSE elevation was detected 3-5 months before appearance
of disease clinical signs. Of rmruch importance is NSE value in prognosis
of poor response to thetapy and in choice of treatment schedule,
or even refusal of therapy due to no response of SCLC to treatment
undertaken.

L. Jorgensen et al. [32] demonstrated the significance of three tumor
markers (NSE, CEA, LDH) in SCLC monitoring. They examined
86 patients with SCLC (Finsen Institute, Copenhagen) to discover
increase in the markers: NSE in 69%, CEA in 37%, LDH in 38%
of the patients with local disease. While in cases with advanced
SCLC the marker clevation was encountered more frequently: NSE
in 86%, CEA in 54% and LDH in 68%. There was a marked correlation
of the disecase and the biomarkers in all the cases: NSE (2P:0.001)
and LDH (2P;0.05).

N. Kushlinsky et al. [33] performed a retrospective study of some
tumor markers (NSE, TPA, LDH, gamma-GT, AP, lipid-bound sialic
acids - LBSA) in sera from 310 lung cancer patients and 88 patients
with benign lung lesions to demonstrate that a combination of markers
such as LBSA, NSE, LDH and TPA may be of certain value in
differential diagnosis of the disease.

P. Johnson et al. [34] reported of a study of four tumor markers
(NSE, LDH, chromogranin A and CEA) in sera from 154 SCLC
patients. This study is of particular interest as performed at the
same medical center during 6 years (1984 to 1990).

Basing on findings of multifactorial regressive analysis the authors
made the conclusion that NSE activity, Karnofsky performance status
and albumin concentration were prognostic factors of the most sig-
nificance for survival of SCLC patients. Patients with an NSE content
two-fold less than the cutoft, a Karnofsky status 80% and more
and an albumin concentration 35 g/l had a survival median 15 months
(25% survived 2 years).

Italian investigators presented results of study of 7 tumor markers
(NSE, SCCA, CEA, cytokcratin markers: Cyfra 21-1, TPA, TPM,
TPS) in diagnosis of SCLC (21 cases) and NSCLC (94), benign
lung lesions (6), pleural mesothelioma (9) [35]. The highest marker
concentrations with respect to disease type were: NSE in SCLC,
CEA in adenocarcinoma, Cyfra 21-1 in squamous-cell carcinoma and
mesothelioma. The cytokeratin markers TPA, TPM, TPS were elevated
in lung cancer irrespective of disease histology. The following markers
were found of high significance in differential diagnosis of malignant
and benign lung lesions: TPM (81%), Cyfra 21-1 (72%), CEA (78%),
TPA (78%), the cutoft values being 46 1U/l, 3 mcg/l, 2 mcg/l, 75
U/, respectively. Combinations of the tests failed to increase sig-
nificantly the test sensitivity and specificity in lung cancer diagnosis.

S. Graziano et al. [36] studied neuroendocrine markers (NSE, chro-
mogranin A, Leu-7 and synaptophysin) and pl185-neu using immu-
nohistochemical assays to demonstrate that NSCLC stage 11I) with
elements of neuroendocrine differentiation shows a better response
to chemotherapy [36]. While tumor p185-neu expression was associated
with shorter survival. S.Graziano et al. [36] failed to reveal any cor-
relation between neuroendocrine markers and pl85-neu in the tumor
with response to chemotherapy. Their findings suggest that there
are factors other than the neuroendocrine markers and pl85-neu that
may correlate with response to treatment in NSCLC.
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yto HCE sBnsieTca omyxoneBbIM Mapkepom BbiOopa kak Ui audipe-
peHuManbHON AMATHOCTHKH, Tak H Ui MOHHTOpHHTA 3(peKTHBHOCTH
Tepanuu nippn MPJL

Tlpu nposeseHny HccieioBaHKil B 1pouecce xumuorepaniu MPJT B
Tpex rpynnax nauuettoB (rpynnot v3 111, 93 n 58 GonbHBIX) OTMEUEHO
CHUKEHNE AKTHBHOCTH (DEPMEHTa BINOTH A0 €ro HOPMAILHBIX BEIMYHH
B 80% HabmoASHNH TPH MOJMKHTCILHOM aipexTe oT npoBoAUMOi Te-
panuy, Torja Kak NpH PE3HCTCHTHOCTH K XMMHOTCPANEBTHUECKOMY Jle-
yeHHIo Habmoganoch AanbHeiilee yBenuuenne aktuBHoctn HCE B 71%
cnydaes, a mpu peumamee -—— B 86% [31]. C Bbicokoil TounocTbio (10
95") axktusHocts HCE koppenupoBalla ¢ KIMHHUECKHM CTATYCOM I1a-
UHEHTOB, 4 WMEHHO PeMHCCHEH, cTabHIn3anueii, NporpeccHpoBalHeM,
peunausom MPJI. Tlpu stom B psge nabmopenuit aktusnocth HCE
onepekala Ha 3—35 Mec KIHHUUeCKHe npossienus 3adonesanus. Ocoboe
BHHMaHKE HccreaoBaTenH o0pamaior Ha sHaunMocte HCE npu npornose
Hea(pPeKTHBHOCTH TEPATIMKM M PELIEHHU BONPOca 00 M3MEHCHHN CXEMbI
fiedeHHsa, 4 B HEKOTOPBIX ClyudasX ALKe ero OTMEHbl B CBA3HM € peE3UC-
TetiTHocTblo MPJI Kk npoBoanMomy nedcHHIO.

B pangoMuzsHpoBaHHOM MPOCHEKTHBHOM MccilegoBanuu L. Jorgensen
n coasT. [32] nokaszanu 3HaUMMOCTH Tpex ortyxoneBblx Mapkepos (HCE,
P3A u JIJI) B mouuropunre MPJI. Tpu obcnenosarnu 86 GosibHbIX
MPJT (Finsen Institute, Konenraren) npu IoKaJH30BaHHOM Tpoliecce
Gbuto oTMmeuctio ypennuenue mapkepos: HCE — 69%, POA —37% n
JIJIT — 38%. B To xe Bpems mph pacnpoctpadentioii craguu MPJI no-
BbILLEINC OMYXOIEBLIX MAPKEPOB BhIsBIsnOcH Halle: HCE — 86%, POA —
54% n JIAT — 68%. [ns Beeit rpynnbt 00CIeIOBAHHBIX [1ALHEHTOB 06-
HapyXeHa BbIPAKEHHaAS KOPPEISLMOHHAS CBSA3b MEXLY HAJIMUHeM OoNesHu
H BoisBneHnem Ouomapxepos — HCE (2P:0,001) u JIAT (2P:0,05).

N. Kushlinsky 1 coasrt. [33] nposenu peTpocneKTHBHBIH aHaIN3 rpyin-
nbl onyxonesbix Mapkepos (HCE, THA, JATI, +I'T, WU®P, munuaso-
cBazaHHbIX cnanoBblix kucnot —TJICCK) B cpBopotke xposu 310 6omb-
HBIX pakoM Jierkoro # y 188 nauneHToB ¢ HE3TOKAYECTBEHHBIMH
3260/IEBAHUAMM JIETKMX M 1TOKA3QIM, YTO KOMOMHALIMA TaKHX MAPKEPOB,
kak JICCK, HCE, JIAT u TIIA, Moxer nMeTh 3HaueHHe B JH(depeH-
LMANLHOI JHATHOCTHKE 9TOro 3a00MeBaHus.

P. Johnson M coasT. [34] npenctaBuaM jgaiibie M0 HCCASAOBAHMIO
yeTwipex onyxonesbix mapkepos (HCE, JIAT, xpoMorpannna A u POA)
B coiBopotke kposH |54 naumentos ¢ MPJI. Ocobennocrs 3Toro wuc-
CIIEIOBAHUS COCTOSUIA B TOM, UTO OHO BBITIONHAIOCH B OAHOM ME/IM-
LIMHCKOM LIEHTPE HA MPOTSHKCHHH JUIMTENLHOrO MepHOJa BpeMeHH — 6 JieT
(c 1984 no 1990 r.).

MHoro(:akTopHbIi perpeccHOHHBIN aHATU3 TTO3BOJIHIT ABTOPaM 3aKJlO-
uuTh, YTO Haubonee 3HAYUMBIMH (AKTOpaMH NPOTHO3a BLDKHBAEMOCTH
y Gonbubix MPJ1 ssnsiorcs aktusnocte HCE, cratye KapHosckoro u
KOHLEeHTpauus anbOymuna. Meanana sbbkuaemoctd 15 mec (25% wu3
nux npoxunu 2 rona) ormedena cpein OONBHBIX, Y KOTOPBIX YpOBCHbL
axktusroctH HCE 6bu1 Huke B 2 pa3a BepxHel IpaHULbI HOPMbI, CTaTyC
Kapnosckoro  pasusiiicss 80% M Bbillic M KOHLEHTPALMH aJlbOyMUHa co-
craBmsina 35 r/m M Bblule.

W TasibsHcKHe MCCNCAOBATEMH NPEACTABHIN AAHHBIE MO HCCNEIOBARUIO
7 onyxonepbix Mapkepos (HCE, AITK, P3A, mapkepbl LIMTOKEpaTHHA:
Cyfra 21-1, TPA, TPM, TPS) B muarnoctuxe MPJI (21 nabmonenmue),
HMPIJI (94), y 6 GonbHbix ¢ 1o6pokadecTBelibIMU 3200eBAHUSMH JIETKHMX
Uy 9 — ¢ mesotenuomoitl miespnl [35). Hanbosee Bhicokas akTHBHOCTb
HCE sbisigniena 8 rpynrne Sonbunix MPJI no cpaBHennio ¢ ocTanbHBIMU
rpynnamu nauuedTos, yposui POA — npu agenoxapuusomax, Cyfra 21-1 —
B chiBopoTke y 6Gonbhbix TTPJT u MesoTesnmmomoil. Mapkepbl LMTOKCpa-
miHa — TPA, TPM u TPS 6binu noBbluieHb!l Y OONBHBIX PAKOM JIETKOrO
HE3ABUCHUMO OT €ro FUCTOJIOrMUEcKOro Thna. Bbicoxas amarnoctuueckas
3HAYMMOCTb B audypepetiliuanbHON AMATHOCTHKE 3JI0KAYECTBEHHBIX H
AoGpOKavecTBEHHBIX 3aboieBaHuil jicrkoro Gbiia xapakTepHa ais TPM
(81%), Cyfra 21-1 (72%), POA (78%), TPA (78%), npu rpannuax Hop-
MaJIbHBIX 3Hauenuii, paBubix 46 ME/n, 3, 2 mkr/n, 75 E/n cooTBETCTBEHHO.
BMmecTe ¢ 3TUM, MCXOAs M3 HAHHBIX, TMPEACTABIEHHbIX ABTOPAMH, KOM-
OHHAUMS BBILICYKA3AHHBIX TCCTOB HE3HAUMTENbBIIO YBEIMYHBAET MYyBCT-
BHTEILHOCTb # CHEUH(PHYHOCTE METONOB OMACHOCTHKH paka JIErKoro.

S. Graziano M coaBT. [36] ¢ NOMOLIBIO UMMYHOTHCTOXHMHYECKHX Me-
TOIOB MPOBEAEHO HCCENOBAHNE B ONXOJISIX IETKOI0 HEHPOIHIOKPHHHBIX
mapkepoB (HCE, xpomorpatitd A, Leu-7 n cunantodusun) u pl85-neu
1 nokasato, uro HMPJI (8 [11 ctanum) ¢ anemenraMu HeHpO3HAOKPUHHOH
AnQQpepeHuUpOoBKH JTydlile OTBEUAIOT HA XUMHOTEPAINEBTHYECKOE JIEYEHHE
[36]. B To *xe Bpems skcnpeccust pl85-neu B onyxonim accolMHpoBaiach
c DoJlee yKOpOUEHHbIM TMepHOIOM BhbkuBaeMocTH. Kpome Toro, S. Graz-
iano u coapt. [36] He BLIABIIM KOPPEJIALMOHHONH CBA3M MEXAY HEHpO-
IHAOKPHUHHBIMH MapKepaMu M pl85-neu B onyxo/M ¢ OTBETOM Ha XHM-
MHOTEpanuo. BeposTHO, NpeAcTapieHHbIE JaHHbIE YKA3BIBAIOT Ha TO,
YTO CYUIECTBYIOT ApYyrie (paxTopbl, TOMHMO HelpOIHAOKPUHHBIX U p185-
neu, KOTopble MOTYT KOPPENIMpOBaTh ¢ OTBETOM Ha JieueHHEe Y DOMbHBIX
HMPIJL

J. Collazos u coasr. [37] (Hospital de Galalakao, Vizcaya, Ucnanus)
mszyuasm aktusHoctb HCE B chiBopoTke xpoBu 135 6ombHBEIX ¢ pobpo-

J. Collazos ct al. [37] (Hospital de Galalakao, Vizcaya, Spain)
studied serum NSE in 135 patients with benign lung lesions to discover
marker elevation in sera from tuberculosis patients (27.3%). NSE
levels were significantly higher in males than in females (p = 0.003)
and in patients with HIV infection as compared to non-infected persons
(p =0.026). Patients with alveolar infiltrations or interstitial lung foci
also presented with considerably increased serum NSE contents. The
enzyme activity was increased in 3.6% of patients with normal x-ray
findings. The authors think that elevated serum NSE in patients
with benign lung diseases is associated with local hypoxia. These
results should be taken into account when analyzing NSE in patients
with lung cancer and lung obstruction.

R. Linnoila et al. {38] studied expression of 4 well proved markers
of neuroendocrine differentiation: NSE, chromogranin A, Leu-7, gastrin
releasing peptide and a set of three neuroendocrine markers (vimentin,
epithelial marker, CEA) by immunohistochemical and mucin by his-
tochemical assays in 237 patients with surgically resected NSCLC
managed by 6 clinical protocols. There were only 12% of cases positive
for 2 and more markers. '

P. O'Shea et al. [39] (Biochemistry Department, St.Vincent’s Hos-
pital, Dublin) performed a comparative study of enzyme immunoassay
and immunohistochemical assay in determination of NSE. Their find-
ings corresponded with NSE values obtained by radioimmunoassay
(correlation coefticient 0.934). However, the diagnostic sensitivity (82%
in advanced and 67% in local disease) was not sufficient for serum
NSE to have significance in SCLC diagnosis. As found 35% with
NSCLC presented with elevated serum and tumor tissue NSE, 35%
had elevated cither serum or tumor NSE. [t seems reasonable to
determine NSE simultaneously in patients’ serum and tumor tissue
and to use the findings as a supplementary marker of response to
chemotherapy in NSCLC. Some investigators proposed to study NSE
activity in bronchoalveolar lavage (BAL). NSE activity in BAL from
lung cancer patients was higher than in patients with chronic bronchitis
(control) [40]. However, the NSE values failed to show correlation
with tumor histology and were higher in patients with local disease
as compared to cases with metastases. There was no correlation of
BAL NSE and diseasc stage. Unfortunately the authors did not study
serum NSE.

NSCLC neuroendocrine differentiation was correlated with the
absence of P-glycoprotein expression [41]. The patients studied showed
a good response to treatment though their survival time was short.
There were only four parameters relevant for survival of the NSCLC
patients: low Karnofsky status, elevated LDH, no NSE expression
and response to treatment.

A.von Rohr et al. [42] studied 259 tumor specimens from 101
patients with NSCLC for 5 neuroendocrine markers (NSE, Leu-7,
chromogranin A, synaptophysin, prealbumin) to conclude that | to
8 specimens from the primary should be studied for this purpose.

Thus, NSE can hardly be considered a specific marker of neuroen-
docrine lung tumors because its elevation is also observed in lung
tumor histology types other than those of the APUD system origin
(upto 30% of cases). However, taking into account lung cancer het-
erogeneity in particular as concerns its small-cell type these findings
are evidence of a considerable diagnostic and prognostic value of
NSE in comparison with other tumor markers.

Lactate dehydrogenase. LDH was proposed as a potential tumor
marker in 1954 [43]. Later clevated serum LDH was encountered
in many malignant lesions. Due to non-specificity of the markers
most investigators suggested that it should be used in neoplasm moni-
toring and prognosis since LDH levels correlated with tumor mass
and disease course.

In order to improve LDH specificity the investigators started to
study LDH isoenzymes separable by electrophoresis and consisting
of combinations ot H and M subunits [44].

Unification of the LDH isoenzyme spectrum as preponderance
of M subunits was discovered in lung cancer as compared with normal
tissue. Elevation in total LDH activity due to predominance of synthesis
of some of its isoforms in cancer cells was accompanied by their
release in serum as a result of increased permeability or damage of
cell surface membranes.

N. Kushlinsky et al. {46} discovered elevated serum NSE and LDH
(80 and 50%, respectively) in most sera from patients with SCLC
as compared to lung adenocarcinoma and squamous-cell carcinoma.

According to a study performed in Canada [45] serum LDH cannot
be indicative of disease recurrence in SCLC patients.

Respective sensitivities of LDH, gamma-GT and AP tests in de-
tection of liver metastases of lung cancer were 67, 85 and 57% [46].

The published data are evidence of a great practical significance
of LDH test in lung cancer monitoring. Study of pleural fluid LDH
isoenzymes as well as of LDH in combination with NSE and CEA
is proposed to improve LDH diagnostic significance.
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O630pHuLe cmamvu

Ka4eCTBEHHBIMH 3a00JIeBaHUAMM JIEFKUX M OOHAPYXUIM NOBbIICHHE
aktusHocTn HCE B chiBopoTke KpoBu GoabHLIX TyOepkysezom (27,3%).
Vpoeens HCE 6bl1 A0CTOBEPHO Bbille Y MYKUMH, YeM Y >KEHLIMH
(»=0,003), a Takke y MalHeHTOB, WH(QHMUUPOBAHHBLIX Bupycom HIV,
yem y HeuHpuumposanusix (p = 0,0026). [auuentsl ¢ anbBEOASPHBIMH
UHOUIBTPATAMM HIIM MHTEPCTHULIMAIBHBIMH OYATAMH B JIETKHX HMEJIH
TakKe 3HavuTenbHO noseiuleHHble ypoBHH HCE B cwhiBOpoTKe KpOBHM.
Tlpu sToM y 3,6% OGONbHBIX ¢ HOPMAJILHBIMU PEHTIEHOJIOIHYECKHMH JlaH-
HBIMH OTMEYeHa BbICOKAass AKTMBHOCTh (pepMeHTa. ABTOpPHI MONArCAIOT,
uyto nosbliienne HCE B cbiBopoTke kpoBH y GomnbHbIX ¢ mobGpokaue-
CTBEHHBIMH 3a00JIEBAHUSMU JIETKHUX CBSI3AHO C JIOKAJLHOH CHMOKCHEH.
IlpeacrapieHHsle pesynbTaTsl criefyeT yumtsiBaTh npu aHanuse HCE y
GONBHBIX PaKOM JIErKOro W TNpH OOCTPYKTHBHBIX MPOLIECCAX JIETKHX.

R. Linnoila u coasr. [38] u3yuanu skcnpeccHio 4 Xopouo A0Ka3aHHBIX
Mapkepos He#iposHpokpHuHOH audpepenuuposku: HCE, xpomorpannt
A, Leu-7, racTpuH-pwIM3MHr MENTHA, 2 TAKKE TaHeIL: TPeX HeHelpo-
3HAOKPHHHBIX MapkepoB (BUMEHTHH, 3MHTeNHANLHBIH Mapkep, POA) um-
MYHOTUCTOXMMMUECKH M MYLMHA — FHETOXHMHueckH Yy 237 OOJIbHBIX
nocne yaanedus HMPJI, BkimroueHHBIX B 0 KIIMHHMECKHMX NPOTOKOIOB.
Tombko 12% onyxoneit 6bUIM NONOKUTENBHBEI 110 2 U Gojlee Mapkepam.

P. O’'Shea u coast. [39] (ormen GuoxmMuu St. Vincent's Hospital,
Jly6nuH) npoBenM CPaBHUTEINbHbIA aHAIN3 HMMYHO(EPMEHTHOrO METOAA
onpenenenuss HCE ¢ ummynorucroxumuueckum. IMomyuennsle gaHHble
cornacyrotes ¢ nokasatensiMu HCE, nonydyeHHbIMU MU HCIOL30OBAHNH
PAIMOUMMYHOJIONHYECKOrO MeToa ofnpenenenns (epmenta (Koddpuum-
eHT Koppemsituu 0,934). BmecTe ¢ TeM auarHocTHueckas 4yBCTBUTENLHOCTh
(82% npu pacnpocTpaHeHHOM Mpouecce U 67% — NPH JOKATM3OBAHHOM)
ObUIa HeZOCTATOMHOH 11st chiBOpoTouHON aktuBHoctH HCE, uTofbl 3TOT
TECT MMeJT 3HaueHHe B auarHoctuke MPJI. OGuapyskewno, uro 35% na-
uuentop ¢ HMPJI umenn npocrosepro yeennueHnyio aktushocts HCE
B CBIBOPDOTKE KPOBM M TKAHH OMyXxonH, y 35% OoNbHBIX NMokazalio 6o
yeenuuenue Tonbko HCE B chiBOpoTke KpoBH, NuGO NOJIOKUTEILHOE
MMMYHOTHCTOXHMHUYeckoe okpawnsanue onyxonu ans HCE. Honararor,
uyto nyuuie onpeaensats HCE oaHOBpeMeHHO B TKallM ONYXOAM WU Chl-
BOPOTKE OONBLHBIX PAKOM JIEIKOro, a €ro MOKAa3aTeNd HClo/b30BaTh Kak
JOTIOJNIHUTENBHBIH MapKep OTBeTa Ha XUMHOTepanHio y GoiabHbix HMPJT.

HekoTopble 1ccleqoBaTenH MpeioxRHIIH oNpeaensth akTheHocTh HCE
B OpoHxoanbBeonsipubix cmbiBax (BAC). Tak, aHaIM3Mpys aKTHBHOCTH
HCE B BAC y GonbHbIX PaKOM JIETKOTO {KOHTPOJIEM CITyKHIIH NMalLHeHThI
C XPOHMYECKHM OPOHXMTOM) OBIIH OGHApYXeHbl HOCTOBEPHO Goiee Bhbl-
cokue yposHH (epMerTa B BAC y 6ONBHLIX pakoM JIErkoro no cpaBHEHHIO
¢ xontponem [40]. OgHako mokasarenu aktusioctn HCE ue xoppenu-
pPOBaJId € THCTOJIOTHUECKUM THMIIOM OMNYXONW W ObLIM Bblille B Ipyrife
6ONIBHBIX TONBKO € JIOKAIM30BAHHOM OIYXOJIBIO, YEM C METACTA3AMH,
He ycraHoBNeHO KOppenssuMOHHON 3aBHCHMOCTH MEKAY AKTHBHOCTBIO
HCE B BAC u cragueii npouece. K coxarenuio, aBTopbl e POBOAMIH
vsyyenne axtuBHoct HCE B ceiBoporke xposu.

BrisiieHa Koppensia Mexay HeHpOIHAOKPHHHON Ju((epeHUMpOB-
kot HMPJT u otcyterBuem sxcnpeccuu P-raukoriporenta [41]. DTH 60i1b-
HbIE MMENTH XOpowuil 3(peKT OT JICUCHHS, HO KOPOTKHH MEPHOM BbLIKH-
BaeMocTH. [lo ganmbiM HacToOALEro HCCHeNOBaHUA, TONbKO 4 mapaMeTpa
BIIMSUIM Ha TokasaTellb BbbkMBaeMOcTH OonbHelx HMPIL: Huskuit no-
KasaTenb KapHoBckoro, nosbliieHHble YPOBHH (OTHOCHTENLHO HOPMbI)
aktusHoctd JIAT, orcyrcrBue sxenpeccudt HCE u orBera Ha Jeyenue.

Ilo mHenuio A. von Rohr u coast. [42], koTopble MpoBenH Hccie-
JioBanue 259 onyxonesbix 06paznos ot 101 mauuenta ¢ uenbio BLISBIEHHS
5 wueitposugoxpuHueix Mapkepos (HCE, Leu-7, xpomorpanun A, cu-
Hanto(msul, npewtbOyMuH) npu HMPJI u nokasanu, 4To A1 3THX
Uenei HeoOXOANMO OYeHb TiLATeNbHOE H3ydueHue oT | mo 8 yuacTkos
U3 TEPBUYHOH OMYXOJH.

Takum obpasom, cuntats HCE creuudmueckium Mapkepom Hefipo-
SHIOKPHHHBIX ONYyXOJIEH JICTKOrO HeNb3s, TaK Kak Fpu APYTHX THCTO-
JIOTHYECKUX €ro BapHaHTax, He OTHocaumxcs k onyxonsm ATTY/[-cue-
TEMBl, TaKXe OTMEYEHO YBejJHUYeHHe akTHBHOcTH (epMenta (a0 30%
nHabmonennit). OgHaKo ¢ yueToM TIpOGNEeMbl [eTEpOreHHOCTH paka Jer-
KOFO, B YACTHOCTH €ro MEJIKOK/IETOUMHOrO BapHaHTa, [peacTaBieHHble
JIAHHbIE CBUIETENILCTBYIOT O CYLUECTBEHHOM AMArHOCTHYECKOMH M Mporioc-
Thyeckoi sHaunmocT HCE B cpaBHeHHM ¢ IpYTMMH OIyXOJIEBBIMH Map-
Kepamu.

Jlaxraraernaporenasa. Kak noteHuManbyblil onyxonesstit mapkep JIAT
npeanoxena B 1954 r. [43]. HemHoro nozxke oGHapykeHa BblCOKas ak-
TUBHOCTL JIJII" B CHIBOPOTKE KPOBY NMPH MHOIMX 3/I0KAYECTBEHHBLIX OMY-
XONAX U KaK Pe3yNbTaT ee HecneH(PpUUHOCTH, OOMNBLUIMHCTBO HCCTeA0BAHHI
6LITO NOCBSIEHO H3YUEHHIO AKTHBHOCTH (DepMEHTA B NPOFHO3E M MO-
HUTOPHHTE 3THX HOBOOOPA30BaHUit, MOCKONBKY YpoBeHb akTuBHOCTH JIJIT
KOPpENMpOoBaJl ¢ Maccoit OMyXOJIM M MPOrHO30M 3a00JIeBaHuUs.

C uenbto yBenmuuenus cneudruunocty JIJAT kak omyxonesoro Mapkepa
CTalM H3y4aTh u3odhepMeHThl JIJIT, KOTOpbIEe MOXHO pasleuTh METOIOM
snexTpod)opesa M KOTOpble COCTOAT U3 PANIUUHBLIX KOMOHHAUMil CcyOb-
equaul H u M [44].

CrietyeT OTMETHTB, YTO MPH PaKe JIErKOrO YCTAHOBIEHA YHUUKALMA
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Cathepsins. A considerable elevation of CL and CD was tound
in malignant tumors as compared with normal lung tissue [47]. The
CB celevation was close to the limit of statistical significance. There
was no correlation between cathepsin activity and tumor histology
discovered. These findings suggest that CL, CD and probably CB
activity may be indicative of NSCLC.

Japanese investigators used immunohistochemical assay and mono-
clonal antibody to cathepsin B to discover the enzyme expression
in 108 lung tumors. High cathepsin B expression was associated with
short survival in patients with NSCLC, squamous-cell carcinoma and
adenocarcinoma [48]. Similar findings were obtained in stage | NSCLC.
The authors proposed to apply this test in prognosis of survival in
patients with lung cancer.

Creatine kinase (CK). Macrocreatine kinase Il and CK-BB were
shown to be associated with tumor growth [49]. An octamer mito-
chondrial CK (CK-m) is mainly found by .electrophoresis in tumor
tissue and serum, the lower sensitivity limit being 4 U/l. The CK-m
portion in total serum CK is 9.5 to 33% reaching 100-150 U/l and
more in some cases. The use of CK-m as a tumor marker was
first proposed in 1984 by F.Kanemitsu et al. [50] who found the
enzyme in 40% (66/167) of sera from cancer patients and in none
of 60 sera from the control group. According to [49] sera from
normal individuals contain no or very small amounts (less than 4
U/l of CK-m.

Determination of serum CK-BB in combination with NSE is shown
to increase sensitivity (90%) and specificity (94%) of diagnosis in
SCLC [51]. A vast majority of SCLC patients presented with elevation
of both CK-BB (30.2 1U/l) and NSE (52.2 ng/ml) as compared with
NSCLC (8.4 1U/l and 127 ng/ml). While there was practically no
difference in the enzyme activity between patients with benign lung

- lesions (6.3 TUA and 10.3 ng/ml) and normal individuals (4.3 1U/

and 9.2 ng/ml). Levels ¢. CK-BB higher than 9.5 1U/l and NSE
higher than 20.8 ng/ml were found in 70 and 80% of SCLC patients,
respectively. Serum CK-BB may serve a diagnostic SCLC marker,
a supplement criterion of disease advance, an indicator in differential
diagnosis as well as a useful tool in disease course monitoring and
prognosis.

Glutathione-S-Transferase (GST). New markers of lung cancer re-
sistance to chemotherapy were in the focus of attention in the recent
studies. These markers include an enzyme GST-pi. As shown the
GST-pi may play an important role in cancer refractoriness to alkylating
agents including platinum components. GST-pi was elevated in 41.3%
(50/121) of patients with NSCLC as compared with normal levels
(34.8 ng/ml) [52].

K.Nie et al. [53] from China studied by immunohistochemical
assay 4 GST isoenzymes in lung tumors. None of the isoenzymes
was found in 14 of 16 SCLC. Of 89 NSCLC GST-pi was found
in 75.3%, GSTs in 13.5%, GST-mu in 9.7%. GST-pi was also found
in 93.5% of squamous-cell carcinomas and 69.7% of adenocarcinomas
studied. The remaining isoenzymes were encountered but rarely in
the two last lung cancer types. There was no GST-a in any of the
tumors studied. Electron microscopy discovered GST-pi in cancer
cells mainly in lysosomes and chromatin. GST-pi expression was de-
creasing in parallel with cancer cell differentiation. These findings
suggest that GST-pi may be considered a marker for differential
diagnosis of lung cancer morphology types.

Alpha-amilase. Elevation of total alpha-amilase in sera from cancer
patients (ectopic production and secretion by malignant fung tumors)
was first discovered in 1951. There are many reports on hyperami-
lasemia in cancer patients in the literature. Elevated alpha-amilase
is encountered in malignant lung tumors, mainly adenocarcinomas,
as well as in SCLC irrespective of disease extent and metastasis
sites [54].

Y. Takano et al. [55] described a case of a 58-year old female
with lung adenocarcinoma presenting with increased amilase and CA
19-9 expression (as discovered by immunchistochemistry).

However, alpha-amilasc and its isoenzymes have but a limited
application in lung cancer management.

Alpha-polymerase. A study of 72 primary lung tumors stratified
them into alpha-polymerase-positive (5% of tumor specimen cells con-
tained the enzyme) and alpha-polymerase-negative (o) [56]. Males
had alpha-polymerase-positive tumors more frequently than females.
3-year survival of patients with alpha-polymerase-positive tumors was
42% versus 81% in alpha-polymerase-negative cases. All tumors
(NSCLC) of patients dying within 3 years following surgery were
alpha-polymerase-positive. Alpha-polymerase activity is thought to be
associated with NSCLC and early recurrence.

Collagenase. G. Scagliotti et al. [57] consider serum collagenase
IV activity indicative as to response to treatment of lung cancer
patients. Non-responders to treatment had initially increased levels
(2.8-fold) of the serum enzyme as compared to the responders.
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nsodepmentHoro cnexrpa JIAI, 3akmouatowasica B npeobmaganun M-
CYOBLEMHNLL TIO CPABHEHNIO ¢ HOPMAIBHBIMM TKaHSIMH. YBenmueHue obuieit
axrtusHoctu JIAT, 06ycnoBieHHOE NPeUMYLIECTBEHHBIM YCHIIEHMEM CHHTE3A
OT/IEJIbHBIX €€ 30()OPM B PAKOBBIX KJIETKAX, CONMPOBOXIACTCA HX BBIXOAOM
B ChIBOPOTKY KPOBH B pe3ylibTaTe MOBBILIEHHOH MNPOHHLAEMOCTH HIIM
NOBpPEXJieHHs MOBEPXHOCTHOH MeMOpaHbl KJIETKH.

N. Kushlinsky 1 coast. [46] oOHapyxu/in B CbIBOPOTKE KPOBH GOJIb-
wHHcTBa GonbHbix MPJT Bbicokue yposun HCE un JIAT (80 u 56%
COOTBETCTBEHHO) M0 CPaBHEHHIO ¢ adeHokapuuHomol u TTPJL

[To maHHBIM KaHAOCKHMX HccenoBaTened [45], nokasaTenn akTUBHOCTH
JAT B ceiBopoTke KpoBu GonpHBIX MPJI He MOryT ciyxuTh NpeaBect-
HUKaMH peluarBa OoJe3Hu.

Yyscrsutensocts JIAL, v-I'T u LD B obHapyKeHHu MeTacTa30B paka
JIETKOro B TeveHH Obima pasHa 67, 85 u 57% cooTBeTcTBeHHO [46].

JlaHudbIe IMTepaTYpPbl CBHIETENLCTRYIOT 0 60/ILINON NpakTHUECKO#H 3Ha-
unmoctu JIJII npesxae Becero B MOHMTOPHHIE paka Jyierkoro. B kauecTse
OHOTO M3 BO3MOXHBIX MYTEH MOBbIUeHHs JHarHocTHYeckoR dddexTns-
Hoctu JIAT, HabmoneHUH 3a aKTHBHOCTBIO Npoliecca U 3(eKTUBHOCTLIO
Tepanuy MpH PaKe JIEPKOrO MCCISHOBATENM MPEMTATAIOT H3YydeHHE H30-
(epmenroB JIAT B meBpanbHOH KMIKOCTH, a4 TaKXKE B COYETAHMU ¢
napyrumu Mapkepamu HCE, POA.

Katencunpl. OTMe4eHO 3HAYMTENBHOE IMOBblLIeHHe akTHBHOCcTH CL
1 CD B 3710KayecTBEHHBIX OMYXOJsX MO CPABHEHHIO €O 3A0POBOH TKAHBIO
sterkoro [47). YBenuvenxast aktHBHOCTb CB Oblla HA rpaHMue 3HAYUMOH
JOCTOBepHOCTH. He BBLISBIEHO CBSI3H MEXIY AKTHBHOCTBIO KATENCHMHOB
W TUCTOJIOFHYecKUM THnom omnyxoru. [lpeacTabieHnbie AaHHblE yKa3bl-
patoT, 4ro aktupHocTh CL, CD wu, BosmoxHo, CB MoxeT yka3elBaTh
Ha namune HMPJL.

SInoHcKye HeCeaOBATENTH, HCIOJIb3YsI ”MMYHOTHCTOXHMHYECKHH METOX
M MOHOKJIOHAJIbHbIE AHTHTENIA K KATENCHHY B, BBIABUIIM €ro SKCIPECCUI0
npy anaymmse 108 onyxoneit nerxoro. Ilpu 3TOM BhICOKHE YPOBHHM 3Kc-
Mpeccud KaTtenciHa B accoumupoBannch ¢ KOPOTKHM MEPHOOM BbDKH-
paemocth y Gombueix HMPJI, TIPJT u npu agenokapuuHome [48]. Tlo-
[obubie pesynbTaTht OTMeuensl W npu | cragun HMPJI. Astopwt
TIPEIATAIOT MCTIOJIL30BATH JAHHBIN TECT B IPOTHO3€ BLDKHBAEMOCTH 60JIb-
HbIX PAKOM JIETKOro.

Kpearnnkunaza (KK). C onyxoneBbiM pocTOM CBSI3aHBI MaKpOKpea-
tuHkuHaza tana 11 1 KK-BB [49]. B omyxoleBoil TKaHM M ChIBOPOTKE
obHapyxuBaercs npeuMmyuiectBeHHo okTtamep KK-muroxonnpuaibHas
(KK-M) ¢ moMoupio 37eKTpo()OPETHYECKOTO METOJa, HIKHMI Ipeaen
uyBcTBUTENBHOCTH KoToporo pasedH 4 EJ/n. Jloms aktuerHoctn KK-m
oT obweii aktHBHocTH KK cbIBOpOTKHM KpoBH cocrasister 9,5—33%, B
oTAenbHbIX cayyasx gocruras 100—150 EA/n w eeime. Mcnonb3oBanne
KK-M B KauecTBe OMyxoleBOrc Mapkepa Obuio mpemiokeHo B 1984 r.
F. Kanemitsu u coabt. [50], xoTopble OOHApyXHIM €€ B CHIBOPOTKE
kpoBd y 40% onkonmorudeckux GonbHbix (y 66 u3 167) n un y ogHoro
W3 60 nmauueHToB KoHTponbHO# rpynnbl. [1o manueiM [49], B cbiBOpoTke
KkpoBH 310poBbix HL (186) KK-M 1160 He BbigBnseTcs, MO0 COAEPKUTCS
B OYeHb MalpiX KonmuuecrBax (MmeHble 4 EJi/m).

JokasaHo, YTO OHOBpEMEHHOE ONpe/erIeHHE B ChIBOPOTKE KPOBH IBYX
¢epmentop KK-BB n HCE nosenuaer uyBcTBUTENbHOCTE (90%) 1 cne-
unpuyHocTs (94%) nuarnoctuky MPJT [51]. ITpu sToM y npeobnanaroiero
SonbmnHcTBa GonbHBIX MPJI oTmeueno nossiienve kax KK-BB (30,2
ME/M), tax 1 HCE (52,2 ur/mn) no cpasuennio ¢ HMPJ1 (8,4 ME/n
u 12,7 ur/mn). YpoBHHM aKTUBHOCTH (PEPMEHTOB B TpYIIE TIAUMEHTOB
¢ nobpokauecTBenHbIMH 3a6oneBaHuaMy ferkux (6,3 ME/n u 10,3 ur/mim)
W B rpynne 310poBbix (4,3 ME/1 1 9,2 Hr/i coOTBETCTBEHHO) NIPAKTHYECKH
He pasnuyanuck. Ypoeuu KK-BB soiue 9.5 ME/nm u HCE 6onee 20,8
Hr/mMn BuisiBiieHsl y 70 v 80% GonbHbix MPJI cootsercrBenno. Cremyer
CUMTATh, YTO Mokaszarenu axTusHocTH KK-BB B chiBOpoTKe KpoBH MOryT
CIYXUTh AuarHoctuueckum MapkepoM MPJI, criocobcTBOBath Onpene-
JIEHHIO CTEMEHM PACIPOCTPAHEHHOCTH OIMYXOJEBOro Mpoiiecca, IpoBeje-
HUIO JudepeHIaIbHON AHATHOCTHKH, a TakKe MMETh 3HAYEHHE B MO-
HHTOPHHTE W TIPOTHO3E.

Inyration-S-tpancepasa (I'ST). B nocneaHee BpeMst GOMbIIOH HH-
Tepec HccaexoBaTesie NMPUBJICKAIOT HOBBIE MAapKephbl B OLEHKE pe3uc-
TEHTHOCTH paKa JIETKOro K XuMuoTeparuy. K TakuMm MapkepaM OTHOCHTCS
(pepment ['ST-pi. Hemauue uccnemoBanus noxasanu, yro I'ST-pi moxer
WIpaThb BLXKHYIO POJIb B PE3UCTEHTHOCTH PAKOBBIX KIIETOK K aJIKWIIHM-
pYIOILUM MpenapaTaM, KOTOpbIE BK/IIOYAIOT MIATHHOBBIE KOMIIOHEHTDI.
V 50 (41,3%) w3z 121 nauuerta ¢ HMPJI oTMedens! noBbllIeHHBIE YPOBHH
[ST-pi oTHOCHTENLHO HOpMaibHbIX 3Hauenuit (34,8 mr/mm) [52]

K. Nie u coasr. [53] us Kuras uccnenoBany HMMyHOTHCTOXMMHYECKHM
meronoM 4 uzopepmenta I'ST B onyxonax nerkoro. OmHako HM OHOrO
vsodepMenTa He BbiasieHo B 14 n3 16 MPJI. U3 89 onyxomeit HMPJI
[ST-pi Boiasiaen B 75,3%, I'STs — B 13,5% n I'ST-mu — 8 9,7%. Cpeau
TIPJI T'ST-pi o6uapyxen B 93,5% omnyxoneii, a Npu aJeHOKapLUMHOME —
B 69,7%. OctasnbHble M30()epMEHTBI BLIABIIAIMNCH PEAKO B OBYX MOCHEIHHX
MOp$OTIOrMuecKuX BapHaHTax paka jierkoro. I'ST-a He 6blna BbisBIEHA
HH B OQHOH M3 HcclemyeMblx ofyxonel. IIpn 31eKTpOHHO-MHKPOCKO-
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Telomerase. Investigators from Dallas (University of Texas South-
western Medical Center) reported of a telomerase activity study in
136 SCLC and NSCLC, in 68 specimens of lung surrounding tissues
and in 23 metastases [58). The telomerase is an enzyme supplementing
hexametric (TTAGGG) nucleotide repeats in terminal chromosome
DNA of vertebrates to compensate for their shortage in every DNA
replication cycle. Somatic cells are known not to have telomerase
activity and to stop the division when the telomer terminals at least
of some chromosomes reduce to a certain critical length. It is thought
that dead cells (including cancer ones) continue to proliferate because
they express telomerase. Telomerase activity was discovered in 109
(80.1%) of 136 primary lung tumors and only in 3 (4.4%) of 68
normal lung tissues. Telomerase concentration was high in all II
SCLC and metastases while failing to be detected at all or being
encountered in very small amounts in 125 NSCLC. The marker may
be indicative in determination of dead cancer cells and as a therapy
target.

Thymidine kinase (TK). TK levels were found to be 4.3-fold higher
in lung tumors as compared with intact lung tissue [59]. There was
no correlation between TK concentration and tumor histology, dif-
ferentiation, pT and pN factors, pTNM stage and size. Though tumor
doubling time was reversely related to TK activity. There was also
correlation of TK activity and time till disease recurrence following
surgery. Basing on these findings the authors conclude that TK may
be a marker of malignancy in lung cancer.

MHYECKOM HMCCIIEIOBAHMH aBTOPAMM TaKke OblIa yKa3aHa JIOKaJH3aLHs]
['ST-pi B pakoBoO# KJIeTKe — B OCHOBHOM 3TO JIM30COMbI U I'€TE€POX-
poMatuH. Dxcnpeccus I'ST-pi 6b11a ocnabaeHHOM COOTBETCTBEHHO CHHU-
XKEHMIO cTenelu auddepeHUMpoBKH pakoBoi kieTkHy. [IpeacTaBienHbie
JaHHble Mo3sonsoT cuutaTh [ST-pi Mapkepom muddepeHLHanbHOM
IHAPHOCTHKH MOP(OJIOTHUYECKOTO BAPUAHTA DaKa JIErkoro.

o-Amwiaza. Brepsoie (QaxT yBenuueHus obulell aKTUBHOCTH O
aMMNIa3bl B CHIBOPOTKE KPOBH OHKOJIOTMYECKOTo OONBHOTO (IKTOMM-
Yeckas ee MPOAYKIMA ¥ CEeKpeLHs 3JI0KaYeCTBEHHOH OMyXOJIbIo JIENKOro)
Obin ycraHossied B 1951 r. 1 ¢ Tex mop B JMUTepaType ONKHCaHO MHOTO
CTyyaeB rUNEpaMWIa3eMHH Y OHKoONOrMueckux OonbHbIX. [mnepamu-
na3zeMus HaGModaeTcs NPU 37OKAYECTBEHHbBIX OMYXOJIX JIEFKOro, npe-
HMYIIECTBEHHO TIPH aJEHOKAPIIMHOME, a Takxke npu MPJI He3aBucuMOo
OT CTeMeHH PacTipOCTPAHEHH s Npoliecca, IOKATM3alMH MeTacTas3oB [54].

Y. Takano u coasrt. [55] omucanu uctopuio GonesHnm S58-merHeit
KEHIIMUHBI, CTpajaBllueil aJeHOKapLUMHOMOHR JIErkoro, YCHJIEHHO 3KC-
npeccupyowyio amunasy M CA 19-9 (mo HaHHBIM HMMYHOTHCTOXH-
MMYECKOT'O UCCIICNOBAHHS).

Onnako a-aMuiIasa M ee H30()ePMEHTHI B KauyecTBE ONYyXONEBBIX
MapKepoB IIPH pake JIErKOro UMEIOT OrpaHHYeHHOE NPHMEHEHHE B
KJIMHHKE.

o-Iosmmepasa. [pu vccnenoBaHun 72 AepBUYHBIX OMYyXOJIEH Jier-
KOro ObLI0 BbLAeNeHO 2 I'pynMbl HOBOOOPa30BaHHH, MOIOXHTENLHbIX
no o-nomumepase (6onbuie 5% B npenapaTe OMYXOaM KIETOK CO-
JiepKany (pepMEHT) M OTPUUATENBHLIX (MeHblie 5%0) [56]. ¥V Myxuun
ObUIO GOJIbILE ONYXOJICH, MONIOKHUTENBHBIX 110 O-NONUMEPa3se, 4YeM Y
KEHUHH. Y GONBHBIX ¢ MOJOKHTEILHON 110 O-TIONIUMEPa3e OMyXONbIo
3-NeTHSAS BbDKMBAEMOCTh COCTABUMA 42%, a y OTpHLIaTelbHbIX — 81%%.
Bee onyxonu (HMPJI) GosnbHbIX, KOTOpble YMEpH B TepBhie 3 rojia
nocsie orepaiyu, OblIM MOJIOKUTENbHBIE O JaHHOMY GepmeHTy. ITo-
JIAraloT, YTO aKTUBHOCTb O-NOJIMMEpa3sbl acCOLMUPYETCS ¢ HAJIMYMEM
HMPJI u paHHUM peLMIHBOM.

Kosnarenasa. TTo Muennio G. Scagliotti u coast. [57], B oueHke
OTBeTa Ha JleyeHWe DOJbHBIX PAKOM JIETKOrO MOXHO HCMONB30BaTh
YPOBHH akTHBHOCTH IV THnMa KoJutareHasel B ChIBOpOTKe KpoBH. Ila-
UMEHTDI, Y KOTOPbIX He OTMeueHO ddekTa OT JleueHHus, H3HaYalIbLHO
WMeH BbICOKHE YpoBHM (B 2,8 pasa) {epMeHTa B CbIBOPOTKE KDOBH
MO CPaBHEHMIO € TEMH, KTO HMeJl ycrex OT Tepartuu.

Tenomepaza. Hccnemosatenn us Jammaca (University of Texas
Southwestern Medical Center) npeactaBunM IaHHbIE MO M3YUYEHHIO
aKTHUBHOCTH Tejiomepasbl B 136 MPJI u HMPII, B 68 Gnusnexxaniux
C OIYXOJIbIO TKAHSIX JIEFKOT0, a Taxxke B 23 MeTacTazax [58). Tenomepasza
sBisieTcss  (PEPMEHTOM,  KOTOpbi  H00aBIsAET  rEKCaMEPUYECKHE
(TTAGGG) nykneoTnaHble IOBTOPbI B KOHLEBbIX XxpomMocomHbix JHK
MO3BOHOYHBIX, YTOOBI KOMITEHCHPOBATH MX HEJOCTATOK, KOTOPbI
HUMeeT MecTo B kaxioM kpyre pernmukanud JIHK. HassectHo, urto
COMATHYECKHE KIIETKH HE HMEIOT TelMoMepa3HOW aKTUBHOCTH W OC-
TAHABJIMBAIOT JENIEHUE, KOTHQ TEIOMEPUYECKHE KOHLbI MO KpahHei
Mepe HEKOTOPBIX XPOMOCOM YKOPauWBANIMCh N0 KPUTHYECKOH BelH-
yunbl. [Tonaraior, yto norubiume KieTkH (BKIIOYast 4 paKoBble KIJIETKH)
MPOIOIDKAIOT MPOIH(PEPHPOBATL HE3ABHCHMO MOTOMY, YTO OHH 3KC-
NpeccUpyIOT TelloMepas’y. AKTHBHOCTb TelloMepasbl BblsiBieHa B 109
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(80,1%) u3 136 nepBu4HbIX onyxoneil jerkoro W Tonbko B 3 (4,4%)
13 68 HOPMAJILHBIX TKaHeil JIerkoro. YpoBHH TeROMepa3hl ObUTH BLICOKHMHU
Bo Bcex |1 MPJI u meracrasax, toraa kax 8 HMPJI (125 naGmonenuii)
YPOBHH (hepMEHTA KOJICOANCH B LUIMPOKUX MPEAENaX: JIMOO He BLIABIIAINCD,
b0 ypoBHH Mapkepa ObUH HU3KUMH. danubli Mapkep MOXET HMeTh
3HAYEHHE B OINPEAECNEHHH CYHIECTBOBAHMSI TMOTHOLIMX PAKOBbIX KIIETOK
B ONYXOJMH M KaK MHUILUEHb U TepANeBTHYECKOro BO3ACHCTBHSL.

Tumnmunkunaza (TK). TMokazano, uro ypouu TK 6suin B 4,3 pasa
BBILIE B OMNYyXOJIfAX, Y€M B HEMOPAKEHHOH OMyXOJIbIO TKaHM JIerkoro [59].
He BbisBieHo koppensiuun Mexay ypoBHsamH TK W IHCTONOTHUECKHM
THUIIOM OMyXoiM, cTemneHbio ee auppepeHunposky, pT (axropom, pN
¢paxropoM, pTNM craameii W pasMepoMm onyxomu. Buuio onmako ro-
Ka3aHo, YTO BpeMs YIBOEHHA OMyXoJji 0OpaTHO KOPPETUPOBANO C aK-
tuBHocTeio TK. Kpome Toro, obHapykeHa cBfi3h MEKLY AKTHBHOCTHIO
TK u Bpemeem BozBpaTa 60JIE3HH B MOCTIEONEPAUHOHHOM niepuode. Ha
OCHOBAHMHM MOJIY4EHHBIX JAHHBIX aBTOPbI NomaraoT, 4yro TK Moxer 6biTh
MapKepoM 3/10KAaYEeCTBEHHOCTH IPH pPakKe JIerkoro.
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