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Topmonbl. Iapaneonactiyeckne cunapomsr (ITHIIC).
IIpn pake nerkoro ITHIIC nauGonee uacto cBa3aHbl ¢
THNEPIKCNPECCHeN  aAPEHOKOPTHKOTPOMHOIO  rOpMOHA
(AKTT; cunagpom Kywmnra), antuamypeTnueckoro TOPMOHA
(AT, rnnonaTpreMus, HHU3Kas OCMOJAPHOCTb CbIBOPOTKH,
BbICOKAsA OCMOJIAPHOCTH MOUH), NAPATHPEOMAHOIO TOPMOHA
(IITT; runepkanbunemns, runopocdatemus), cepoToHNHA
(KapUMHOMIHBIA CHHADOM) M XOPHOHMYECKOTO TOpMOHa
(XT'; ruHexomacTHs).

Anpenoxoprakorponuslii ropvon. HanGonee uacto k-
Tonnyeckas cexpeuns AKTI ¢ nocnenyrowum passutuem
cuHapoMa Kyuwnnra nabmogaercs y GonbHbIX pakom mer-
KOrO M, B YACTHOCTHU, €r0 MENKOKJIETOYHOTO THCTOJIOIH-
yeckoro BapuanTa [60]. Knmnunueckue nposBiaeHus cuH-
Apoma Kywmnra obHapyxuBatorcs y 0,4—2% 6GoONbHbIX
PaKOM JIETKOTO 0€3 yueTa €ro ruCTONOrHYECKOrO BAPHAHTA.
ITpn MPJI cunapoM KyuwnHra KIMHHYECKH BbIABJAETCS
HECKOJIbKO Halle — okoyo 5,5%. BMecTe ¢ TeM 3HAUYUTENb-
HO nosblleHHble ypoBHH AKTI B nna3me kposu u onyxonu
npu MPJI BHIABNAIOTCS ropa3fo ualue, ueMm KIMHHYECKHE
nposasneHus cunapoma Kyumara. 3tu pasnnums, no me-
HHIO psifa uccaenoBaTeneil, MOryT ObiTh CBS3aHbl C 3K-
TOMHYECKOH NPOAYKUHEH KIETKAMM OMyXOM1 HEAKTHBHOTO
npo-AKTT .

Psinom mnccnenoBaTeneii craBnics Bonpoc o 3HaueHHH
AKTT xax onyxonesoro mapkepa. I[Toxo6GHbie ucciemo-
BaHns Obuin npencTasniexsl 1 pn MPJI co cragueii, cko-
POCTbIO OTBETA HA JIEUEHHE M BbDKHBAEMOCTBIO, a TAKNKeE
He ObINIO BBIABIEHO 3ABUCHMOCTH MEXKAY YKA3AHHBIMU Bbillie
nokazarenamn 1 yposHem AKTID B cbiBoportke [61]. 1.
Lichter n N. Sirrett [62], L. Rees n coasr. [63] npeactasunu
pesynbTathl cepuitHoro uccnenosanus AKTID y 6ombHbix
PAKOM JIEFKOr0o M NOKA3aIH JaXe KOPPEeNSUMIo ¢ KIHHH-
YeCKHM TeqeHiem 3aboneBanus.

Onnaxo B apyrux pabortax no uccaegosanmio AKTT
NpH OPOHXOTCHHOM DAKE JIEFKOTO BbICKA3aHO MPOTHBO-
nonoxnoe muenue [64], npu 3ToM TOALKO y 4 u3 21 Gosb-
HOro ¢ ypemuexHbim 1o onepaunu yposuem AKTT 6bino
OTMEUEHO €rO CHHXKEHNE HAMONOBHHY MOCIE PARHKATbLHOTO
yRraneuust onyxonn. B pabore [61] noxazano, uto ypoBHu
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Hormones. Paraneoplastic Syndromes (PNPS). In
lung cancer the PNPS is mainly associated with hy-
perexpression of adrenocorticotropic hormone (ACTH;
Cushing syndrome), antidiuretic hormone (ADH; hy-
ponatremia, low serum osmolality, high urine osmolality),
parathyroid hormone (PTH; hypercalcemia, hypophos-
phatemia), serotonin (carcinoid syndrome) and chorionic
hormone (CH; gynecomasty).

Adrenocorticotropic hormone. ACTH ectopic secre-
tion with further development of the Cushing syndrome
is most common in lung cancer, particularly in its small
cell histologic type [60]. The Cushing syndrome clinical
manifestations are encountered in 0.4 to 2.0% of lung
cancer (all types) patients. The rate of the Cushing
syndrome clinical signs in SCLC reaches 5.5%. However,
significantly elevated plasma and tumor ACTH contents
in SCLC are observed more frequently than clinical
manifestations of the Cushing syndrome. Some inves-
tigators believe the discrepancy to be due to ectopic
production of inactive pro-ACTH by tumor cells.

Some investigators studied ACTH role as a tumor
marker. Such studies of ACTH with respect to disease
stage, time till response to treatment and survival were
also performed in SCLC to discover no relationship
between ACTH content and the above-mentioned pa-
rameters [61]. LLichter and N.Sirrett [62], L.Rees et
al. [63] reported of a serial study of ACTH in lung
cancer patients demonstrating the hormone correlation
with disease clinical course.

While two other papers dealing with ACTH in bron-
chogenic lung cancer gave opposite results [64] with
only 4 of 21 patients having elevated preoperative ACTH
levels and presenting with two-fold reduction in the
hormone content after radical surgery. As demonstrated
in [61] ACTH levels were varying in spite of disease
progression. Therefore the ACTH cannot be considered
a specific and sensitive marker in lung cancer and can
hardly be used as the lesion marker in its" diagnosis.

F.Shepherd et al. [65] from Toronto conducted ret-
rospective analysis of clinical and laboratory tests, and
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Ob630pHutLe cmantou

AKTT mseusmics, BapiabenbHo, HECMOTPS Ha nporpec-
ciposaiive 3abosnesanng. Ha ocHoBaRII BbleN3I0Keil-
noro AKTI He sBagercs cneundiieckis i uyBCTBIHTCb-
HBIM MapKepoM MpH pake JIEFKOTO M, AO-BHAIMOMY, HE
MOKeET ObITb HCMOMb30BAH KAK MAPKEP B €ro AHArHOCTHKE.

F. Shepherd u coast. [65] u3 Toponto nposenu pet-
POCMEKTHBHBIH AHATH3 KIHHHYECKHX H 1a00paTOPHLIX
TECTOB, a4 TAaKXe OTBETOB Ha JeueHnue GonbHbIXx MPJI
¢ cuHapomoM KyuwimnHra kak ciefcTBHe IKTOMUUECKOI npo-
ayxuun ropmona. C 1980 mo 1990 r. noa nabmiogennem
Obl10 545 Gonbhbix MPJI, Tonsko y 23 (4,5%) Obin BbI-
sBJIeHbl cuHApoM KylwiMHra u skTonuueckas NpOAYKLUMA
AKTT (17 myxuun u 6 xeHuwiuH). CregyeT OTMETHTb,
UTO MPH NEPBOM OOpalleHHH TONbKO y 13 nauMeHTOB Bbi-
SBJIEH 3TOT CHHAPOM, a Yy ocTanbHbiX 10 — nocne peunansa
Gonesuu. Ilpn stom 20 u3 23 GONBHBIX MMEXH pacrnpo-
crpaHeHHyto cranuio MPJI Bo Bpemss OUArHOCTMKM CHH-
apoma. Y 83% npu ob6cneaoBaHMH BbisBIEHbI 00LIHE OTEKH,
y 61% — npoxcumanbuas muonatHs. Y Bcex ObUIH no-
BbilIEHb! YPOBHM KOPTH30JNA B MyasMe M Moue, y 22 —
Obu1 runokanvMeMuueckui ankano3 u y 13 — runepriauke-
musg. Tonbko y | nauueHTa Obll HOPMANbHbIH ypOBeHb
AKTT. Orser bonbubix MPJI ¢ cunapomom Kywinnra (non-
HblH M YaCTHUHBIH) HA XHMHOTEpANMUIO OTMEUEH TONbKO
B 46% cnyuaeB, CpOK BbDKHBaeMOCTH cocTaBuia 3,57 mec.
Tonbko y 2 GONBHBLIX OTMEUEHBI OCIOXKHEHHS OT JICUEHHS.
Ilo nannbim A. Calogero n coasT. [66], onpenenenue B
nnasMe KpoBM OONbHBIX KOPTHKOTPOMUH-PUIM3UHL TOp-
moHa, AKTI wu B-aHmopduHa He MMeeT 3HAYeHUA B Jua-
THOCTHKE paKa JHerkoro.

AnTHanypeTHdeckuii ropmon. Ilapaneonnactuueckuit
cunppoM (ITHTIC) neanekeaTHoi cexpeunun AL npu pake
nerxoro, uaue MPJI, MoXeT ObITb CBA3aH C IKTONMMUECKOMH
npoaykuueit A onyxonbio UMM € APYTHMHU ONYXOJb-
CBA3aHHbIMU MEXAHWU3MAMH, TMPUBOAALIMMHK K YCHIIEHHIO
cekpelnd ropmoHa runoduzom. Crenyer OTMETHTb, YTO
y 6omabHeix HMPJI oTmeuena rucronoruueckas retepo-
TeHHOCTb paka Jierkoro 1 B 35,3% (y 24 n3 68) HabmoaeHwii
OTMeueHa HeHpOIHAOKPpHUHHAA IU(PEepeHLHPOBKA ONMyX0-
aesbix kneTok [67]. TIpu MPJI ITHIIC Bhissnsercs B 4%
HaOmonenui. ITpu 3TOM ¢ noMoulblo TabopaTOPHbIX TECTOB
B 38% oTMeuaeTcs MOBBILIEHWE B [JIa3Me€ KPOBM HMMYHO-
peaxtuBHoro AJIT, B 14% BbIABAfAETCA TMMIOHATPHEMMUS, TH-
MOOCMOJIIPHOCTL CHIBOPOTKH M THMEPOCMONSAPHOCTh MOYH.

HocTaTouHo npeacTaBUTENbHbIA 0030p AUTEPATYPHBIX
fanHbix no ITHTIC npu pake ferkoro ¢ HeaaeKkBaTHO
cexpeunen A npeacrasnen A. von Rohr u coasr. [68]
13 MucrutyTa onkonornut 1 Yuusepcuteta bepHa. bonbuwyin-
CTBO HccnenoBatenell yOeauTeNbHO YTBEPHKAAOT, 4TO Nabo-
PATOPHBIE TECTLI, B YACTHOCTH ypoBHW AJI" B masme KpoBH,
MOTYT CIYXHTh OMYXOJIEBBIM MapKepoM 3TOr0 CHHApPOMA.

ITokazano 3nauuTensHoe ypenuuenue AJIIT B mrasme
KPOBH DOJIbHBLIX PAKOM JETKOTO MO CPABHEHHIO € IPYMOi
KoHTpoan [69]. IIpu 3ToM Hanboee BLICOKHE YPOBHH TOP-
MOHa OTMeueHbl B rpynne 6onbHbix MPJI > agenoxapum-
HOME > CMEUIAHHOKJIETOUHOM THNE KapiHHombt > [TPJL.
Hocne ypanenns onyxonu yposedb AT cHikascs y Beex
OONIbHBIX O HOPMANbHBLIX 3HAUEHHH B Cpok OT | Hem 1o
3 mec. ABTOp nonaraeT, uto onpeneneHne AL B nmasme
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response to treatment of SCLC patients having the Cush-
ing syndrome as a result of the hormone ectopic pro-
duction. The authors analysed 545 SCLC cases managed
during 1980-1990 to discover the Cushing syndrome and
ACTH ectopic production in 23 (4.5%, 17 males and
6 females) patients only. 13 of the patients had the
syndrome at the first visit, while the remaining 10 patients
presented it after disease recurrence. 20 of the 23 patients
had advanced SCLC at syndrome diagnosis. 83% had
general edema and 61% presented with proximal
myopathy at examination. All the patients had elevated
plasma and urine cortisol, 22 had hypokalemic alkalosis
and 13 had hyperglycemia. Only 1 patient presented
with normal ACTH level. Only 46% of the SCLC patients
with the Cushing syndrome (partial or complete) re-
sponded to chemotherapy, survival time was 3.57 months.
There were only 2 patients with hormone normalization
following treatment. Many patients had treatment com-
plications.

According to A.Calogero et al. [66] the presence
of corticotropin-releasing hormone, ACTH and beta-
endorphine has no significance in lung cancer diagnosis.

Antidiuretic Hormone. The paraneoplastic syndrome
(PNPS) of inadequate ADH secretion in lung cancer
(mainly SCLC) may be due to ADH ectopic production
by the tumor or to other tumor-associated mechanisms
leading to increased hormone secretion by the pituitary.
Of note that NSCLC patients demonstrated lung cancer
histologic heterogenicity and 35.3% (24/28) presented
with neuroendocrine differentiation of tumor cells [67].
The PNPS is detected in 4% of SCLC cases. Laboratory
tests also detect elevation in immunoreactive plasma
ADH in 38% and hyponatremia, serum hypoosmolality
and urine hyperosmolality in 14% of the cases.

A.von Rohr et al. [68] from the Oncology Institute
of the Bern University made a rather representative
review of literature on PNPS in lung cancer with in-
adequate ADH secretion. Most investigators are in favor
of the laboratory tests, in particular plasma ADH levels,
being tumor markers of the syndrome.

The plasma ADH was shown elevated in lung cancer
patients as compared to control [69]. The hormone levels
were the highest in SCLC adenocarcinoma mixed-cell
carcinoma squamous-cell lung carcinoma. After tumor
dissection ADH was decreasing in all cases up to normal
levels within 1 to 3 months. The author believes that
plasma ADH test in lung cancer patients may be of
significance for diagnosis, evaluation of treatment ef-
ficacy and prognosis, as well for early detection of disease
recurrence, especially in SCLC.

Parathyroid Hormone. Squamous-cell tumors of
lungs, larynx, esophagus, oral cavity are accompanied
by hypercalcemia in 10% of the cases. This may be
due to increased production of PTH and PTH-like sub-
stances by the tumor. However, in 10% of lung cancer
patients hypercalcemia is associated with bone metas-
tases. The hypercalcemia mechanisms in lung cancer
including bone metastasis may be associated both with
expression of PTH and PTH-like substances and tumor
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KPOBI GONBHBLIX PAKOM JECKOTO MOXKET HMETh 3HAUCHHE B
AHATHOCTHKE, OUEHKE 3((EKTHBHOCTII JIEUeHHS H MPOrHO3C
3a001€BAHNS, & TAKKE MPU CBOEBPEMEHHOM BbISBICHIH pe-
unansa 3abonesaHus, ocoberHo cpemy GombHbIx MPIL.

ITapatupeonzsniii ropmon. M3sectho, uto nmockokne-
TOUHbIE OMYXOJH JIETKOrO, TOPTAHH, MMHUIEBOAA, MOJOCTH
pTa COMpOBOXAAIOTCA rurnepkaidbunemueit B 10% nabnio-
dennii. U csizano 30, no sceii BEPOATHOCTH, C YCHUJICHHOI
npoaykuuneil knetkamu onyxomu ITTC n IMTT-nomo6ubix
cyberanuuii. OgHako cnegyer oTMeTHTb, uto B 10% Ha-
OniopeHuit y GONBHBIX PAKOM JIETKOTO THITEPKATbUUEMHS
ACCOLHHMPYETCA ¢ METACTa3amMu OMyXxond B KOCTH. Mexa-
HH3Mbl DA3BUTHSA TUNEPKANbLHUEMHH MPH pPake JIErkKoro,
BKJIFOUAS M METACTaTHYECKOE MOPaXeHHE KOCTeH, MOryT
bbiTh CcBA3aHLI ¢ 3kcnpeccueit He Tonbko ITTT w ITTI-
MOAOOHBIX CyOCTaHLMI, HO M NPOAYKUHEl ONYXONIMH npo-
crarnanantos (IITE,, IIT'E,), octeoxnacrakTusupymowiero
akropa, T®P-a, 1,25-guruapokcusuramusa [, THPOK-
CMHA M APYTHX OCTEOJHTHYeCKHX (akTopos [60].

H. Tanaka w coasr. [73] onnumu u3 nepsbix B [IPJI
unentuduunposanu ITI-nonobHblii 6enok y 60-meTHero
GONbLHOrO ¢ rUnepkanbLUEMHEN.

Y. Nishigaki u coast. [70] 06HapyX1IM NMOBbILLIEHHbIE
yposun C-tepmunanu ITTT B cbIBOPOTKE KPOBH H MOUe
y GonbHbIX pakom jerkoro. OfHaKo NOTEHUHANILHYIO PONIb
3TOrO0 MapkKepa NpH pake JIETKOTO HEOOXOAMMO H3yyarTb.

R. Stuart-Harris n coast. [71} u3 ABcTpanumn onucanm
HCTOPHIO OONIE3HM MALMEHTKH C FeHEpPanH30BaHHbIM MPJI,
COMpPOBOXAABLIMMCS THMEPKANbLHEMHEH M HOPMaNIbHbIM
ypoeuem IITI B chiBOpoTke kpoBH. OpHako B 6HonTaTe
M3 onyxony aBTOpbl o6Hapyxunn IITI-nono6HbIi Genok.
WM XxoTa runepkanbuuemus peaxo BbISBIseTCSH npu MPIJI,
HaHHbI 0esoK, BEPOATHO, MOXKET ObITh €€ NMPHYHHHBIM
(pakTOpOM.

Bumecre ¢ Tem HexoTopble uccmemosaTenu monararor,
4TO B MPOUECCAX MHAYKLUWM THNEPKAJbLUHEMHH NPH pake
JIETKOTO MOXET UMETh 3HaueHHe He ToNbko I1TT-nono6HbIii
Genok, Ho n HJI-1, kotopslii obmamaer pe3opOLHOHHOH
AKTHBHOCTbIO B KoOCTH [72].

Kanpunronnn (KT). B 16% nabniomenuii y 60abHbIX
PaKoM JIerkoro Obifia OTMEUEHA THMOKANbLUNHEMUS NIPH Me-
TaCcTasax OMyXONH B KOCTH W CBA3aHA OHa, BEPOATHO, C
npoaykuueit KT onyxonesbIMu KieTkamu, XOTa 10CTOBEp-
HBIX JIOKA3ATENbCTB 3TOMY NPEANOIONKEHHIO HE MOMYUEHO.
Kpome Ttoro, ussectHo, uto psaa onyxoneii o6nagaer Bbi-
paxkenHoi skcnpeccueit KT 6e3 knnunuecknx npossieHuii
runoxansiyuemun. Tax, noseiweHHble ypoBuu KT Bbiss-
JeHb! B riazme kpoBH y 48—64% Gonbhbix MPJI [74].
[ToBbiwentbie ypossn skckpeunn KT B moue 0OHApyKeHbI
y 75% 0onbHbIX pakoMm Jerkoro: 53% — snuaepmoug,
45% — anenokapuutoma, 20% — KPYNHOKIETOUHbIIT pak
serkoro n 17% — MPJI [75]. Korma uccnemoBaTenn mc-
MONL30BAIH AHTHCHIBOPOTKY K ONPEAETEHHIO B CHIBOPOTKE
n moue COOH-tepmunanu u cpeaneil uacTn monekyibl
KT, 6onee uem 90% GonbHLIX PAKOM JErKOro MMeny mo-
BLILUCHHbIE YPOBHU ropmoHa. Beicokne yposhu KT He xop-
PEINPYIOT ¢ HAJHYHMEM METACTA30B B KOCTIX. B KIMHMKe
KT moxer 6bITh HCMONL3OBAH KaK MapKep OTBETa Ha Te-
panuio npu [THIIC.

production of prostaglandines (PGEI1, PGE2, osteoclast-
activating factor, TGF-alpha, 1,25-dihydroxivitamin D,
thyroxine and other osteolytic factors [60].

H.Tanaka et al. [73] identified the PTH-like protein
in a 60-year old patient having squamous-cell lung cancer
with hypercalcemia.

Y .Nishigaki et al. [70] discovered elevation in serum
and urine PTH C-terminal in lung cancer patients. How-
ever, the potential role of this marker in lung cancer
requires further study.

R Stuart-Harris et al. [71] from Australia described
a case with generalized SCLC accompanied by hyper-
calcemia and normal serum PTH. However, the PTH-like
protein was detected in a tumor biopsy specimen. Al-
though hypercalcemia is rare in SCLC, this protein may
be its causative factor.

However, some investigators believe that both the
PTH-like protein and IL-1 with bone resorption activity
may contribute to hypercalcemia induction in lung cancer.

Calcitonin (CT). Hypocalcemia was detected in 16%
of lung cancer patients with bone metastases and might
be related to CT production by tumor cells, though
no reliable evidence of this supposition was obtained.
As known there are tumors with marked CT expression
without any signs of hypocalcemia. Increased plasma
CT levels are found in 48-64% of SCLC patients [74].
Urine CT elevation is discovered in 75% of patients
with lung cancer: 53% of epidermoid, 45% of adeno-
carcinoma, 20% of large-cell lung carcinoma and 17%
of SCLC cases [75]. Assays using antiserum to detect
serum and urine COOH-terminal and mid segment of
the CT molecule discovered elevated hormone levels
in more than 90% of lung cancer patients. High CT
content fails to correlate with bone metastasis. CT may
be used in the clinical practice as a marker of response
to therapy in PNPS.

To sum up this section it should be noted that
the ACTH, ADH, PTH and CT may be used in lung
cancer monitoring.

Immunoreactive Beta-CH. M.Yoshimura et al. [(77]
found slight elevation of immunoreactive human beta-CH
(IR-beta-CH) in some patients with lung cancer. This
marker is known to contain at least 3 different molecules,
such as intact CH, free beta-CH and a beta-CH fragment
in organic fluids. The authors performed enzyme im-
munoassays to analyze all three beta-CH molecules in
sera and urine from 99 lung cancer patients and evaluated
their clinical significance as a tumor marker. About
half of the lung cancer patients had positive urine IR-
beta-CH values while elevated serum marker levels were
detected in 12 patients only. At a cut-off 0.2 ng/mg
creatinine (in healthy individuals) about half (48.5%,
48/99) of the lung cancer patients demonstrated positive
hormone values. The IR-beta-CH fragment accounted
for most of the marker elevation. The rate of the marker
detection increased with disease stage: 35.7% (15/42)
in stage I, 35.7% (5/14) in stage II, 62.5% (20/32) in
stage III and 72.4% (8/11) in stage IV disease. A more
frequent detection of CEA and SCCA in the same pa-
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O630pHbLe cmamott

[Toasoas wrorn sroro pazaena oG30pa. clcaAyeT YKa-
3aTb, uTo AKTT, AT, IITT 1 KT MoryT ObITh 1icnionb-
30BaHbLI B MOHHTOPHHIE PaKa JETKOro.

aviynopeakrusuntii B-XI. M. Yoshimura u coasT.
[77] oOHAPYXIUIH Y HEKOTOPbIX OOJIbHBIX PAKOM JIEFKOTO
NOBbIUIEHHbIE B CbIBOPOTKE KPOBH YPOBHH HMMYHOPEAK-
tuaHoro PB-XI uenoseka (UP-B-XTI'). HM3secTHO, uTO 3TOT
MapKep COCTOHT Mo KpakHel Mepe H3 pasiNuHbIX MOMEKYI:
unTakTHblit XI', cBoGomubiii B-XI' n ¢gparment B-XIT B
KHAKOCTAX OpraHusma. B HacTodweMm HCCNeJOBAHWM aB-
TOPb! C NMOMOILBIO HMMYHO(pEPMEHTHBIX METOJOB NMpOaHa-
ausupoBanu Bee Tpu monekynot UP-B-XI' B cbiBOpOTKE
1 Moue 99 OOJIbHBIX PAKOM JIETKOrO M OLEHHIM HX KIiH-
HHYECKYI0 NOMb3y Kak onyxoneBoro mapkepa. Iloutn no-
JIOBMHA OONIbHBIX PAKOM JIETKOLO MMENa MONIONKUTENbHbIE
3naueHus UP-B-XI" B moue v Tonbko 12 nauueHToB uMmena
NOBbILIEHHbIE YDOBHH Mapkepa B ChIBOPOTKe kposH. Ha
ocuosanuu cut—off, pasHom 0,2 ur/mr kpeatununa (y 310-
POBBIX NHL), Y OONbHLIX paKkoM Jerkoro mapkep 6bin mo-
JIOXHUTEILHBIM B MOUE MOYTH Y NMOJIOBHHBI 06CNEN0BAHHBIX
(48,5%, y 48 w3 99). Bonbwas uacTb NOBLILEHHOTO B
Moue Mapkepa Obula MACHTH(GUUMPOBAHA KAK (hpParMeHT
HP-B-XI'. YactoTa BbisBIeHMS MapKepa MOBLILIANACH C
yBennuenuem cragud 6onesnu: I cragus —35,7% (y 15
w3 42); II cragus — 35,7% (y 5 w3 14); III cragus —
62,5% (y 20 3 32) w IV cragus —72,4% (y 8 uz 11).
O[HOBPEMEHHO TakXe OTMeuanoch 0O/ YACTOE BbLIAB-
aenne POA n ATIK, koTopbie onpenensinch 0MHOBPEMEHHO
y Tex xe nauvenToB. He obHapykeHo pasnuunii B yacToTe
BbIABJIEHMA MapKepa B azeHokapunHome (49,2%) n ITTPJI
(45,2%). FIMMYHOTUCTOXHMHUECKOE MCCIENOBAHNE BbISBH-
JI0 MApKEDP B ONYXOJH Y 5 W3 12 NAaUMEHTOB ¢ MOBLIILIEHHBIM
yposuem MP-B-XI'. Cnenyer ykazaTs, uTo y GONbIIHHCTBA
ITHX NAaLHEHTOB ObINO OOHAPYKEHO MNOBBLILIEHHE B ChiBO-
poTKe KpoBH ypoBHs cBobomHoro B-XI' (soiwe 0,5 Hr/mi)
u/mnu B moue PB-parmenta (Bbiiie | HI/MI KpeaTHHHHA).
HccnenoBanus B 3TOM HanpaBieHHH TPeGYIOT NPOIOIKEHNS.

K. Kayano n coart. {78] onucann cnyyait 56-netHero
MYXUYHMHBl ¢ HU3KOAW((pEepeHLIMPOBAHHON aJeHOKapLH-
HOMOH JIETKOr'0, KOTOpas YCHJIEHHO cekpeTupoBana XI
(22,7 ur/mn npu Hopme MeHbuwe 1,46 nr/mm). Tlocne yna-
JEHHUA ONyXOoNH (71063KTOMMUA) YPOBEHL T'OPMOHA CHH-
3MJICH O HOPMbI. IMMYHOTHCTOXHMHYECKOE HCCIIEf0BA-
HHE MOATBEPAUIIO CTIELH(DHUECKOE CBA3bIBAHUE AHTHTEI C
XTI B onyxonwu.

C. Metz u coast. [79] onucanu GOJLHOTO KPYNHO-
KIETOYHOH KapunHOMoii nerkoro, npoayuupyioueit XI©
COMPOBOXKAABLUENCA THHEKOMACTHEl 1 aTpo(pueil TeCTHKYI.

Movuesoii ronagotponnuossiii nerrrug (MITI) Takxe u3-
BecTeH Kak P-spephblii dparment (kataGonut B-cyGnemu-
nuibl) XI' uenoBexka M 3KCkpeTHpyeTcs B Mouy. [Ipu m3y-
uennn sxcnpeccun MITI y GonsHBIX HexopHOHHYECKHM
PAKOM TIpH CPABHEHMH C IKCMPECCHed B CbIBOPOTKE KPOBH
¢ npyrumu onyxonesbimu Mapkepamu (P2A, CA 19-9) y
MYXXUHH M XKEHLIHMH, ODONbLHLIX PAKOM JIErKOTO, BbiSBIEHA
ero ceepxakcnpeccus (npu cut—off — 2,2 u 5,0 ¢pmoneii/mr
kpeaTHHuHa) B 68% wnabmonennit (25 naumenrtos) [76].
Kpome Toro, 6buto otmeueHo, uro MITI Gonee uyBcT-
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tients was observed in parallel with this marker. Therc
were no differences in the marker rate between ade-
nocarcinoma (49.2%) and squamous-cell lung carcinoma
(45.2%). Immunohistochemical assay discovered the
marker in tumors of 5/12 patients with elevated IR-
beta-CH levels. Most of these patients also presented
with increased (0.5 ng/ml) serum free beta-CH and/or
urine beta-fragment (1 ng/mg creatinine). Further study
of this marker is required.

K. Kayano et al. [78] reported a case of a 56-year
old male with poorly differentiated lung carcinoma that
demonstrated increased CH production (22.7 ng/ml, the
normal content being less than 1.46 ng/ml). After dis-
section of the tumor (lobectomy) the hormone content
reduced to the normal level. Immunohistochemical assay
confirmed the specific binding of antibodies to CH in
the tumor.

C.Metz et al. [79] reported of a patient with CH-
producing large-cell lung carcinoma accompanied by
gynecomasty and testicular atrophy.

Urine Gonadotropin Peptide (UGP) is also known
as a beta-nuclear fragment (beta-unit catabolite) of
human CH that is excreted to urine. Study of UGP
expression in non-chorionic cancer patients as compared
with other serum markers (CEA, CA 19-9) in males
and females with lung cancer discovered hyperexpression
of the markers in 68% (25) of the cases at a cut-off
2.2 and 5.0 fmol/mg creatinine [76]. The UGP was shown
to be a more sensitive indicator in disease progression.
The authors consider the UGP a useful non-invasive
marker for monitoring of non-chorionic lung cancers.

Human Chorionic Hormone Alpha (CH-alpha). P.Zat-
loukal et al. [80] do not think that study of CH alpha-unit
in sera from bronchogenic lung cancer patients can con-
firm disease malignancy as its levels were elevated at
equal frequency in cancer (4.4%) and non-cancer lung
lesions (4.1%).

Prolactin. There are but few reports of hyperpro-
lactinemia associated with galactorrhea in SCLC [81].

Progastrin-Releasing Peptide (Pro-GRP). Of note is
a study performed by K.Yamaguchi et al. [82] from
the National Cancer Institute (Japan) who demonstrated
in 478 lung cancer patients that Pro-GRP might be a
useful marker in SCLC diagnosis and monitoring. Ele-
vated serum marker was discovered in the lung cancer
patients already at early disease stages. Besides, there
was a marked correlation of the Pro-GRP levels and
the SCLC patients’ response to treatment.

Growth Hormone-Releasing Hormone (GHRH).
H.Nomori et al. [83] from Japan described a case with
lung cancer accompanied by hypertrophic arthropathy.
The patient (a 49-year old male) presented with elevated
serum GH and GHRH levels. Immunohistochemical
assay of a tumor specimen found GHRH only.

Hormone Receptors. C.Canver et al. [84] believe that
antiestrogen therapy may be given to some NSCLC
patients. This conclusion was made on discovery of
estrogen (ER) and progesterone (PR) receptors in 97%
of females and 75% of males with NSCLC. The authors
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BHTEALHLIT HHANKATOP NPH MPOrpecclpoBaHiil HoesHil.
ABTOpbI nosaratoT, uto onpeaeneHre MI'TL npit pake nerxoro
ABJIACTCA NOSE3HLIM HCIHBAZHBHLIM MAPKCPOM MOHHTOPHH-
rd HCXOPHONIUECKIIX ONyXOJiei JIerkoro.

Xopitounuecknii ropmon uesnosexa-oe (XI'-a). TTo mHe-
Himo P. Zatloukal n coast. [80], nccnemosanne o-cyGb-
eannuubl XI' B CbIBOPOTKE KpPOBH DONBHBLIX npH Opon-
XOTEHHOM PaKe He MO3BOJIAET YTOUHUTDL 3JT0OKAUECTBEHHbII
XapaxTep npouecca, TAK KaK €¢ YPOBHU OblIH MOBbLILLEHbI
¢ oAMHAKOBOH uacToTOi npH pake (4,4%) M HEPaAKOBbIX
3aboneBanusx nerkux (4,1%).

IponaxTin. B nutepatype onncanbl TONbKO EAMHMY-
tible HaOIIOAEHHUS THMEPNPONAKTHHEMHH Y GonbHbIXx MPJI,
ACCOLMHMPOBAHHOI ¢ ramakropeei [81].

IIporactpun-puamsunr nenrug (Ipo-T'PIT). 3acnyxu-
BaeT BHUMaHMs padoTa wuccnepoBateneil u3 Hauuonans-
Horo MHcTHTyTa paka (Snonus). K. Yamaguchi n coasrt.
[82], xoTopble Mo npemBAPHTENbLHBIM AAHHLIM TOKA3AIH
Ha 478 GonbHbIX pakom serkoro, uto Ilpo-I'PIT moxer
ObITb MONE3HBIM MAPKEPOM B AHATHOCTUKE U MOHUTOPHHTE
MPIJI. IloBbliteHHbIH YpOBEHb MapKepa B CbIBOPOTKE Bbl-
aBaen y GonbHsix MPJI paxe Ha paHHux cragmax 3abo-
nesanns. Kpome Toro, BbIcOKas KOppeNsSUMOHHAS CBA3b
oTMedeHa Mexxay ypoBHeM [Ipo-I'PIT u oTBeTOM Ha nevenue
y OonbHbix MPJL.

Pummannr ropmon-ropmona pocra (PI-I'P). H. Nomori
H coasT. [83] u3 SAnonun onucann HONLHOrO, y KOTOPOro
Obi pak JIErkoro, CONPOBOXAABLIMICS THNIEPTPOPHUECKOI
aptponarueii. B ceiBopoTke OonbHoro (MyxuuHa 49 ner)
BbIABNEHbI MOBbiWeHHble ypoBHH ['P u PI-I'P. Ilpu um-
MYHOTHCTOXHMMHYECKOM HCCIIEAOBAHUU B OMYXOJH BbIABIEH
Ttonbko PI'-T'P.

Peuentops1 ropmonos. [To muenuto C. Canver 1 coasT.
[84], nexotopeim GonpHbiM HMPJI MoxHO npoBoauTs Te-
PAanUIo AaHTHICTPOTEHAMH. DTO 3aKIOUEHHE UCCIIEAOBATENH
cAeNany Ha OCHOBAHHH HMMYHOTHCTOXMMHUYECKOTO BbisiB-
NeHus peuenTopoB acTporeHoB (P3) u mporectepona (PIT)
B HMPIIL: 8 97% y xeHwH 1 B 75% y MyXuuH. ABTODSI
HE OOHAPYXMITH KOPPENALIMOHHON 3aBHCUMOCTH MEXIY pe-
LIENTOPHbIM CTATyCOM OIYXOJIH M €€ THCTOJOTHYECKHUM
THIIOM, KIMHHUYECKHMH XapAKTEPHUCTHKAMH W TPOTHO30M
HMPIJI. Tlpn 3TOM B HOpMAaIbHOW TKAHH JIETKOIO Y 3THX
nagueHToB PO n PII He BbisBasanuce.

Haubonee uwacto B8 HMPJI BhisBasnucsy peuenTops!
rinoxokopTHkonaos (PI') (65%) no cpasrenuio ¢ PIT (22%)
1 PO (16%) [85]. Peuentopbl aHAPOTEHOB HE BbIABIAIHCH
Hi B oaHOl n3 30 oGcnenoBaHHbIX onyxosneii. ITpoueHT
obnapyxenuns PI' Obin Bbllue B onyxonsx ¢ menee pac-
npoctpaHeHubiM  npoueccom  (T1-3NOM-083 = 8%; TI-
3N1-2M0 — 50 = 12%), npu atom Tosbko 55% (11 u3 20)
PI'*-onyxoneit umeiot PT, criocoGHble K akTHBAUMH U B3a-
umopeicruio ¢ JIHK-uennonosoit. OHu cocTaBasior npu-
GnnznTensHo 1/3 HccnesoBaHHbIX HOBOOOPA3OBAHHIi 1 MOTYT
OKA3ATBCA YYBCTBHTENbHBIMH K JIEUEHMIO [IIOKOKOPTHKOM-
Aamu. HecMoTps Ha TO YTO SHAOKDHMHHAS Tepanus paka
JIETKOTO HE HAlUNA [0 HACTOALETO BPEMEHH MPHUMEHEHHSA
B KJIHHHKE, 93TO 32001€BAHHE XAPAKTEPUYETCH 3HAUHTENb-
HBIMH H3MEHEHHAM K TOPMOHAJILHOTO cTaTyca OonbHbIX [36].
[{pome TOro, ycTdHOBJIEHO, YTO CTEPOHMAHbLIE TOPMOHBI, B

failed to discover relationship between tumor receptor
status and tumor histology, NSCLC clinical charac-
teristics and prognosis. There were no ER or PR in
normal lung tissue from these patients.

Glucocorticosteroid Receptors (GR) (65%) were found
most frequently in NSCLC as compared to PR (22%)
and ER (16%) [85]. No androgen receptors were found
in any of the 30 tumors studied. GR detection rate
was higher in tumors with lesser disease advance (TI-
3NOMO 83-8%; T1-3N1-2M0O 50-12%), and only 55%
(11/20) of the GR+ tumors had GR able to activate
and react with DNA cellulose. These tumors were about
1/3 of the neoplasms tested and might be responsive
to glucocorticoid therapy. Notwithstanding the fact that
endocrine therapy is not widely used in lung cancer,
this lesion is characterized by a significant shift in pa-
tients’ hormonal status [86]. Steroid hormones, especially
estrogens and glucocorticoids, were found to regulate
lung tissue differentiation [87].

German investigators presented original experimental
study of dexamethasone inhibiting effect on growth of
19 cell lines (6 SCLC, 13 NSCLC) [88]. Although all
cell lines studied contained GR, dexamethasone in-
hibited only those with GR concentration not less
than 164 fmol/mg protein. GR levels in the NSCLC
cell lines were higher (37-638 fmol/mg cytosol protein)
than in SCLC. These findings suggest that glucocorticoids
may inhibit progression of some NSCLC types.

N.Poulakis et al. [89] demonstrated that mean con-
centration of soluble IL-2 receptor (IL-2R) in sera from
92 lung cancer patients was significantly greater than
in the control, especially in SCLC. There were no sta-
tistically significant differences in beta-CH, AFP, SPI
and beta2-microglobulin between the patients and con-
trol. The IL-2R and CEA are considered useful markers
in lung cancer monitoring that might confirm tumor
histology and therefore were related to disease treatment
and prognosis.

A study of soluble IL-2 receptors (IL-2R) and NSE
in sera from 24 SCLC and 255 NSCLC patients dis-
covered higher IL-2R and NSE levels in the SCLC
patients’ sera (21034315 IU/ml and 44.5+7.3 ng/ml, re-
spectively) as compared to the NSCLC group
(1078+£104.5 IU/ml and 3.64+0.8 ng/ml) and the control
(561£44.6 IU/ml and 1.7+0.3 ng/mi) [90]. In 83.3% (IL-
2R) and 87.5% (NSE) of the SCLC patients the markers’
levels were higher than the cut-off (900 IU/ml and 12
ng/ml, respectively). In the NSCLC group IL-2R levels
were above the cut-off in 52% and NSE elevation was
observed in 8% of the cases. The authors emphasized
considerable sensitivity of IL-2R in lung cancer (in par-
ticular SCLC) monitoring and confirmed findings of
other authors of NSE as a differential diagnosis marker
for the two types of lung cancer.

Y .Matsumori et al. [91] (Kobe University School
of Medicine, Japan) discovered cholecystokinin-B/gastrin
receptor in all 11 bioptic specimens of SCLC in contrast
to 13 specimens of squamous-cell lung cancer and 21
specimens of fung adenocarcinoma. The investigators
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0COOEHHOCTH 3CTPOTeHbl 1 THIOKOKOPTHKOIAbL, PErYINpY-
10T npouecc AnQGepeHIIPOBKIT JErOUHOI TKaNII [87].

UccnepoBatensamu 13 [epmanuy npeacTaBjieHbl opH-
FHHAJIbHBIE IKCAEPUMEHTAIbHBIC NCCIICHOBAHNA HHTHONDPY-
J0LIErO BAMSHHS JAeKcaMeTa3oHa Ha pocT 19 nuHMil KieToK
(6—MPJT u 13— HMPIJI) [388]. Hecmotps Ha TO 4TO
Bce OOCIeNOBAHHbIE AMHHM KieTOK coaepxann PI', uH-
rHoupytowHii 3QexT JeKCaMETa30HaA BbIABJICH B OCHOBHOM
cpeam Tex, koTopele cogepxand PI' B koHUeHTpaLKK >-164
(moneii/mr Genka. IIpu 3ToM yposens PT" 6b11 3HAUNTENBHO
pule B Kietkax nunnit HMPIL (37—638 ¢monel/Mr uu-
TozonbHoro 6enka), uem MPIL. ITpeacrasieHHbie pe3yb-
TaTbl YKA3bIBAIOT HA TO, UTO TNHOKOKOPTHKOMABI MOTYT
MHTHOMPOBATL  MPOTPECCHI0  HEKOTOPbIX  BAPUAHTOB
HMPJI.

B pa6ote N. Poulakis u coasr. [89] mokasano, uro
cpemHee 3HaueHue pactBopumoro peuentopa MJI-2 (MJI-
2P) B cbiBopoTke 92 6oJbHbIX PAKOM JIETKOTO Obl1o A0-
CTOBEPHO BbIllie, YeM B KOHTpOJe, 0COOEHHO cpesu na-
unentoB ¢ MPJI. Huxaxux 3HaUMMBIX PasiMuvid Mexay
GONbHBIMH M KOHTpONieM He BbisBieHo mis B-XI, ADII,
SP1 w B,-MuxpornoGynuua. ITonaraiot, uto UJI-2P n POA
MOTYT ObITh MMOJIE3HBIMH MApKepaMH B MOHUTODHHIE paka
JIErKOTO N MO3BONAT YTOYHWTH THCTONOTHUECKHH NOATHN
OTYXOJNH, & CJIJOBATENLHO, HMEIOT OTHOLICHHE K JIEUEHWIO
W NpOrHosy 3aboneBaHus.

TIpu u3yueHun pactBopuMbIx peuentopos k WJI-2 (UJI-
2P) n axtuBHocti HCE B cbiBopoTke KpoBH 24 GONbHBIX
MPIT u 255 naunentoB ¢ HMPJI, BoisiBneHbl O0omee BbICOKHE
yposuu WJI-2P n HCE B chiBopoTke Gonbhbix MPII (2103
+ 315 ME/ma u 44,5+ 7,3 Hr/Mn COOTBETCTBEHHO) MO CpaB-
vennio ¢ rpynnoi HMPJI (1078 £104,5 ME/mn u 3,64
+0,8 nr/mi) u xouTponem (561 +44,6 ME/Mn n 1,7+0,3
ur/mn [90]. TIpu stom B rpynne GomsHeix MPJI B 83,3%
(MJI-2P) wu 87,5% cayuaes (HCE) ypoBHK OBYX MapKepoB
6oty Bbiie cut—off (900 ME/Mn u 12 HI/MI COOTBET-
crBerHo). Ilpu HMPJT yposun MJI-2P Bbiwe HOpMBI BbI-
apiets! B 52%, a HCE — tonsko B 8% ciayuaes. ABTOpbI
YKa3biBAIOT HA 3HAUMTENIbHYIO uyBCTBHTENbHOCTH MJI-2P B
MOHMTODUHIE paKa JIErkoro u, B uactHoctn, MPJL, a Taioke
MOATBEPXKIAIOT AaHHble APYrux uccnepopatenedt o HCE kak
mapkepe AM(p(epeHUNaNbHOR IMArHOCTHKKM ABYX CyOTHMOB
paka nerkoro.

Y. Matsumori n coasT. [91] (Kobe University School
of Medecine, SInoxus) BLISBUIN XOJEUUCTOKHHNH — B/ra-
cTpuH-peuenTop Bo Beex 11 6nontatax n3 MPJI B otmtune
ot IPJI (13 naGmogeHuii) 1 aJeHOKapUMHOMBI JIETKOr0
(21 GonbHOMH), Cpeau KOTOPbIX ITOT PEUENTOP BbISBIEH TOJb-
ko B 1 Habmoaenn. MccnenoBaten nosaratoT, 4TO PeUenTop
XOJIEUMCTOKMHHHA-B/racTpHa MOXKET CAYKMTb MApKepoM
ans nocneayiowei tepaniun GonbHbix PIL

Hoseie mapkepbl. B MMMYHOXMMHMUECKHX HCCIENOBA-
Huax 6buto nokazano, uro Fuc GM1 Buissasetcs B 75—
90% onyxoneit npn MPJI [92]. ABTOpSH! NPOAEMOHCTPH-
poBann pauee, uto kieTkn MPJI moryt Teparts kak in
vivo, Tak W in vitro 3TOT TaHIJIMO3MA, W YTO AHTHIEH
MOMET ObITh OnpejiesieH B ChIBOPOTKE KpoBH HonbHbIX MPJI
HMMYHOXHMHUECKHM METOJOM. B HacToslem uccneaoBa-
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believe the cholecystokinin-B/gastrin receptor to be a
useful marker in monitoring of lung cancer patients
receiving therapeutic treatment.

New Markers. Inmunochemical assay discovered FFuc
GM1 in 75-90% of SCLC [92]. The authors demonstrated
previously that SCLC cell may release this ganglioside
both in vivo and in vitro and the antigen might be
detected by immunochemical assay in sera from SCLC
patients. In the last study the authors analyzed the
marker in sera from 112 SCLC, 21 NSCLC patients,
20 healthy individuals and from 4 patients with unknown
cancer type. 50% of the sera from SCLC patients were
positive for Fuc GMI though the marker concentrations
varied from 7 to 3,000 ng/ml. Elevated marker con-
centrations were found in 12 of the 21 NSCLC patients.
The Fuc GM1 contents correlated with tumor size and
metastasis presence. The Fuc GMI levels were higher
in most cases with liver and bone marrow metastases
as compared with those having liver metastases alone.
This suggests that the Fuc GM1 antigen acts as a target
for antibody-dependent cellular cytotoxicity which may
be useful in development of immunotherapy for SCLC.

M.Margolis et al. [93] (USA) carried out a pro-
spective study of three new markers of monoclonal an-
tibodies (SE8, SC7 and 1F10) in comparison with well-
known serum markers CEA and SCCA in 45 patients
with newly diagnosed SCLC and in a control group
(38 patients with chronic benign lung lesions). The
5E8+5C7+1F10 were shown to demonstrate considerably
higher sensitivity and accuracy than the SCCA and CEA.
As taken alone the 5E8 was more specific, SC7 was
more sensitive while 5C7 and 1F10 demonstrated higher
accuracy, though the difference with CEA was not sig-
nificant. The marker combination adds but little to the
diagnosis. Thus, the 5E8, 5C7 and IF10 were of small
diagnostic value as compared to CEA and SCCA in SCLC.

Neural Cell Adhesion Molecule (NCAM) is a tumor-
associated antigen present on SCLC cell surface. Danish
investigators (Danish Cancer Society Department of
Tumor Cell Biology) studied the NCAM as an SCLC
marker [92]. Immunohistochemical assay (using poly-
clonal antibodies to detect all three NCAM isoforms)
discovered the NCAM in 78% (96) of SCLC cases and
only in 25% of patients with other cancers (16 NSCLC,
4 other cancer types, 16 normal volunteers). The authors
failed to find difference in NCAM concentration between
patients with local and generalized SCLC as well as
in Fuc GM1 activity. NCAM expression failed to cor-
relate with age, sex, blood group, metastasis site or
patients’ survival.

G.Jaques et al. [97} conducted 2 prospective mul-
ticentric studies of NCAM and NSE in 221 SCLC pa-
tients. 51% (113/221) of the patients presented with
NCAM levels higher than 20 U/ml and 34% (75/221)
had NSE contents greater than 25 ng/ml. Contents of
both markers were different in patients with local and
generalized disease. The patients with pathological
NCAM and NSE concentrations had a poorer survival.




MU TIpEACTABACHbI yOANTENbHbIC AAHIbIC MO 1CCTe0-
BAHITIO Mapkepa B cbiBOpoTke 112 Gonbhibix MPJT, 21 —
HMPIL, 20 — 3p0poBbix an, y 4 dopma paka nenssectHa,
50% obpasuos CLIBOPOTKI KpoBIt Donbiibix MPJT 6oiin
Nno3uTHBHLl Ha Fuc GMI, no KOHUEHTPULHI €rO WIHPOKO
Bapbiiposamt — 7—3000 wr/mn. Y 12 w3z 21 6oabioro
HMPI yposun Mapkepa OblI 3HAUMTENLHO yBEJIHUEHbI.
Yposun Fuc GMI KOPPEIHPOBANH C Pa3MEPOM ONyXosu
1 nanminduem mertactas’os. Yposun Fuc GM! 6biin Boiwe
My OONbUIMHCTBA GONBHBIX ¢ MeTACTA3AMH B IcueHb
W KOCTHbIH MO3T, Ye€M TONbKO B MeveHp. Cnenyet agymats,
1T anTuren Fuc GMI meifcTByeT kak Muwens I8 aHTH-
TEN3ABHCHMON  KJIETOUHOH LUHTOTOKCHYHOCTH U 3T0
MOXET ObITh MEPCNEKTHBHBIM s Pa3BHTHA MMMYHOTe-
panun MPJT.

M. Margolis u coasT. [93] (CIIA) nposenu npocnek-
THBHOE HCCICAOBAHHE TPEX HOBBIX MAPKEPOB MOHOKIO-
HalmbHbIX anTuten (SE§, 5C7 n 1F10) ¢ XOpOIO U3YUEHHBIM
CbIBOPOTOUHBIM Mapkepom POA u AIIK y 45 Gonbubix
¢ BrCpBbie BbigBAeHHbIM HMPII 1 B KoHTpONbHOI rpyrnne
(38 GonbHbIX XpoHHUECKMMH HE3JIOKaueCTBEHHbIMY 3260-
ieBanuAMH nerknx). O6Hapyskero, uto S5E8 + 5C7 + IF10
3Ha'nTenpHO npeseiaior AITK u PDA B onpenenenny
IYBCTBHTENLHOCTH M MOBBLIWAIOT TOUHOCTH METOAA npH
KOMGHHALINK MapKepoB. Cpenn ennnnunbix mapkepos SE8
6bur 6onee cneunduunbim, 5C7 — Goee YYBCTBUTENbLHbLIM,
a 5C7 u 1F10 6Gosee TOYHBIMH, HO OTIHYHS OT CAMOro
POA He 6binn 3HauuTenbHbIMHu. Kom6unauus MapKepoB
MaJlo NONOMHAET AHATHOCTHUYECKME BO3MOXKHOCTH, Cnego-
BateneHo, 5E8, 5C7 u 1F10 NIPEABAPHUTENBHO MPOAEMOH-
CTPHPOBANM  CKDOMHOE NHMATHOCTHYECKOE 3HAYeHHE IO
cpaBHenHo ¢ POA u ATIK npu HMPJIL.

Monekyna HeBpanbhoii kaeTounoii aaresun (MHKA)-
ONYXONbCBA3AHHDBIH AHTUIEH, KOTOPLIt pacnpenensercs Ha
TOBEPXHOCTH KkiieTok MPJI. Mccnenosatenu w3 Hanun
(Danish Cancer Society Departement of Tumor Cell Bi-
ology) msyuanu MHKA xak mapkep MPJI [92, 95]. Um-
MYHOTHCTOXHMHMYECKHH aHaU3 (C TOMOLLBIO MONUKIIOHATh-
HbIX AHTUTEN AMA BbIABAEHUS BCEX Tpex nsopopm MHKA)
BoiaBun MHKA B 78% (96 naunenHtos) MPJI u Tonsko
y 25% 6onbHbIX ¢ aApyrumu popmamu paka (16 — HMPII,
4 — mpyrue Qopmbl paka, 16 — 3n0opoBbie nuua). Uccne-
AOBATCIIN HE BIABUIIM PaBIHYMi B KoHUeHTpauusx MHKA
Mexay GonbHbiMn MPJT ¢ nokanusoBaHHoi 1 reHepanu-
30BaHHOI (opMamu 3aGoneBaHns, a Taxxe AKTUBHOCTBIO
Fuc GMI. Dkcnpeccus MHKA e KOppennpoBana ¢ Boz-
PACTOM, NONOM, Tpynnoi KpoBu, Jokanusauueii meracTa-
30B, BbIKHBAEMOCTbIO.

G. Jaques u coasT. [97] nposenan 2 MIPOCNEKTUBHbIX
MHOTOLCHTPOBLIX nccaeqoBanus MHKA u HCE y 221
6onsHoro MPJI. IMokazano, uto B 51% (y 113 uz 221)
BCeX GonbHbix ypoBnu MHKA 6 Buiwe 20 E/mn,
a HCE —y 34% (y 75 u3 221) — Bbiwe 25 ur/ma. Yposuu
obonx mapkepos pazanuanuce B CbIBOPOTKE KPOBH 601b-
HBIX C JIOKATH30BAHHON M TeHEPANM30BAHHON CTamMIMI
3abonesanns. Bosbhble ¢ matonornueckumu 3HAuUeHUAMI
HCE u MHKA umenn nuskuii noxasatens BBLDKHBAEMOCTH.
OTmeuena Taxke nosoxuTenpHas KOPPEIAUMOHHAS 3aBiI-
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There was a positive correlation between the markers
(n=221, r=0.60). The test requires further clinical study.

Investigators from the UK used enzyme immunoas-
say and two antibodies NCC-LU-246 and NCC-LU-243
reactive with different NCAM epitopes to study NCAM
content [98]. NCAM levels were found to be higher
in advanced (35 patients) than in local (19) disease,
as well as in 61% of the patients with disease recurrence
and tumor bone marrow invasion. Disease advance alone
can hardly account for this difference. NSE levels were
also shown to correlate with NCAM activity. The antigen
is supposed to be useful as a target for micrometastasis
testing in lung cancer patients.

Cancer Procoagulant (CP). Interim findings of CP
antigen specificity to tumor tissue demonstrated its po-
tential role in early cancer diagnosis. D.Kozwich et al.
[99] (University of Colorado Health Center) used ELISA
to measure CP concentration in 817 sera from 573 cancer
patients, 106 patients with benign tumors and 139 normal
volunteers. The marker sensitivity was 80% in the cancer
patients, 80-85% in SCLC. In some cancer types (ovarian,
colonic carcinoma) CP was detected in 100% of stage
I-1I disease.

Urine Pseudouridine. The urine pseudouridine is a
TRNA decay product. Investigators from Taiwan J.Lu
et al. [100] studied urine pseudouridine by high pressure
liquid chromatography in 33 SCLC and 18 NSCLC
patients, 18 cases with benign lung lesions and 16 normal
volunteers. Mean urine pseudouridine contents in the
above-mentioned groups were 22.7+11.8, 15.6+6.0,
13.4+3.6, 12.1+3.2 nmol/mmol creatinine (mean+SD),
the values in the SCLC patients were significantly higher
than in the remaining two patient groups and in the
control. Urine pseudouridine levels were above 18.5
nmol/mmol creatinine in 54.5% of the SCLC patients
including 11/17 (64.7%) patients with advanced disease,
7716 (43.8%) with local disease and in 27.8% of the
NSCLC patients. Changes in urine pseudouridine se-
cretion were studied in 12 patients to demonstrate cor-
relation of the marker levels with response to treatment.
Although pseudouridine is not a specific SCLC marker
its content may be used to evaluate patients’ clinical
status and treatment efficacy.

Mucin-like Glycoprotein KI-6 is an antigen associated
with lung adenocarcinoma that is also thought to be
indicative of disease activity in interstitial pneumonitis.
KL-6 has heterogeneous antigenic determinants and con-
sists of many heterogeneous molecules. H.Hamada et
al. [101] used a new monoclonal antibody EH-123 binding
with asialosaccharide chains and KL-6 to detect elevated
CAM-123-6 levels in 59% (22/37) adenocarcinoma pa-
tients as compared with normal values. The elevation
correlated with disease progression. The marker content
was not increased in cases with benign lung lesions,
other histological types of lung tumors, gastric, colonic
and breast cancers. CAM-123-6 demonstrated higher
specificity in lung adenocarcinoma than CEA, though
both markers showed equal sensitivity. The marker may
be subject to further more profound study.
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CHMOCTb MEKILY 3T Mapkepastit (1 = 221, 7 = 0,60). Tect
TpeOYyCeT AATbHENINX KITHHIUECKIX HCCIIeJOBAH L.

WcenepopaTenit 13 BennkoOpHTaHu Take H3yUann
yposeHs MHKA ¢ ncrnonb3oBaHHeM IMMYHO(QEPMEHTHOTO
metoga onpeaenenns u asyx antuten — NCC-LU-246 u
NCC-LU-243, xoTopble PearupyloT ¢ pasiuuHbIMH 9MH-
tonamu Monexyisi MHKA [98]. Yposun MHKA 6bun
Bbilie NPH PACTPOCTPAHEHHOH CTaann 3a0oJieBaHHA (35
MAUKEHTOB), YeM NpH JokanusosaHHoii (19) ny 61% bomnb-
HBIX C PEUHAMBOM OONE3HM, a TAKXKE NPH MHHIbTPALMH
OMyXOJNH B KOCTHBbIH MO3T. DTO OTINYME HE MOXET ObITh
0OBACHEHO TONBKO pacnpoctTpaHeHHocTblo Gosesnu. Ilo-
kazaHo Taxxe, uto ypoBin HCE xoppenupoBanu ¢ ak-
tuHocTbio MHKA. TlonaraloT, 4TO 3TOT AHTHUIEH MOXET
MCIIONb30BATLCA KAK MHUIEHb LI Tepanuy MHKpOMETa-
CTa30B paKa JIETKoro.

Pakossiii npokoaryasiut (PII). [Ipeasaputenbrbie gan-
Hble 06 AHTHIEHHON crneuHpHUYHOCTH K OMYXOJEBON TKaHU
PII nokazaau ero BO3MOXHYIO POJIb B PAHHEH TMATHOCTHKE
paka. D. Kozwich n coast. [99] (University of Colorado
Health Sciences Center) metofoM ELISA onpenensnan KoH-
uentpauuu PIT B 817 oOpasuax ChbIBOPOTKM KPOBH: 573 —
pak, 106 — moOpoxauecTBeHHbIE OMYyXONH, 139 — nop-
ManbHas TKaHb. UyBCTBHTENbHOCTb Mapkepa y OONbHbIX
pakoM — 80%, ans GonbHbix MPJI — 80—85%. B Heko-
TOpLIX Tpynnax GosbHbIX (PaK SHYHUKOB, TONCTOH KHLIKH)
PI1 B I—II cTtamnu BbiseneH B 100% ciyuaes.

Hecesgoypuaun B moue. HI3BecTHO, YTO TNCEBROYPUIANH
MOuUM ABJSETCS W3HAUAABLHO MPOAYKTOM pacnaga tRNA.
Hccnenosatenn w3 Taiieans J. Lu u coast. [100] npex-
CTABHIIM Pe3yNAbTaThl NO ONpPEAENeHUI0 TMCEBIOYPHAUHA
MOYH METOJOM HIKOCTHON Xpomarorpaguu BbICOKOTO
nasnenns y 33 Gonbuwix ¢ MPJI, 18 —HMPJI, 18 —
[06poKauecTBeHHbIMI 3a60€BaHMAMY JIETKMX, 16 300pO-
Bbix sy {100]. CpexHue ypoBHHM NCEBIOYPHIAHHA B MOYE
BbIIE yKa3aHHBIX rpynn cocrasumu: 22,7118, 15,66,0,
13,43,6, 12,13,2 uMonb/MMOJb KpPEaTHHHHA (mean £ SD)
u GblIn JocToBepHO Bbile y OonmbHbIX MPJI B cpaBHeHnu
¢ OCTANbHbIMK ABYMS TpynnaMu v B KOHTpone. Y 54,5%
GonbHbix MPJI ypoBHH 1ceBROYPHAMHA B MOUE OblTH Bbille
18,5 HMOAB/MMONbL KpeaTHHHHA, BKmouas 11 (64,7%) u3
17 nauWeHTOB C pPacMpoCTpaHeHHOH cTaauedl Gonesuwu,
7 (43,8%) u3 16 ¢ nokanusoBaHHoit cTaaueit u B 27,8% —
npu HMPJL. V 12 6onbHbIX, Habai0AaBIINXCA B AMHAMUKE,
OTMEUEHbl U3MEHEHHUS B CEKPELMU MCEBAOYPUIAMHA B MOUE,
KOTOpble KOPPEIHpOBanKH C OTBETOM Ha neueHne. XoTs
MCEBAOYPHANH He SBIAETCA CNEUH(UUECKHM MAapKEPOM
MPJI, ero ypoBHH MOTYT ObITb HCTONb30BAHBI B OUEHKE
KIHHHYECKOTO CTaTyca OONbHBIX, B TOM UHMCJIE M B OLEHKE
3¢ peKTUBHOCTH JieHEHH.

Myuunonogo6uslii rankonporenn KL-6 ssnsercs aHTH-
TEHOM, ACCOUMHPOBAHHBLIM C AAEHOKAPLHHOMOI JNIErKOro,
W TaKXKe CUMTAETCA MHAMKATOPOM AKTHBHOCTH OOJE3HH
fpH MHTEPCTHUMATbHBIX MHeBMOHUTax. KL-6 nmeer re-
TEpOTEHHblE AHTHUICHHbIE AETEPMHUHAHTBL H COCTONT H3 MHO-
JKECTBA TeTEpPOreHHbIX MoJekyn. Mcnonb3ysi HOBble MOHO-
KJIOHAMbHbIE aHTHTENA EH-123, CBA3BLIBAIOLINECS
¢ acnanocaxapuanoii uensio 1 KL-6, H. Hamada u coasr.
[101] nposenn nccnenoBaxne n obHapyxuan y 59% (y 22
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Thrombospondin. G.Tuszynski et al. [102] (USA) re-
ported discovery of elevated levels of thrombospondin,
i.e. a cell adhesion and platelet aggregation stimulating
glycoprotein, in 88% (15/17) sera from lung cancer pa-
tients. The authors supposed this agent to be related
to lung cancer metastasis.

Osteopontin. Osteopontin, a phosphoprotein related
to transformation processes, is shown to be associated
with lung cancer advance (25 cases), and its elevated
expression (as compared to normal lung tissue) was
discovered in 60% of the tumors [103]. However, further
study is required to verify this finding.

Carbohydrate Antigen 125 (CA-125) is a well-known
tumor-associated surface antigen with a molecular weight
500,000 was derived from a human ovarian carcinoma
cell line. The marker is expressed in solid tumors, par-
ticularly in ovarian cancer. There is a correlation of
CA-125 and CEA levels with disease stage, histology,
duration of history of smoking, metastasis site [104].
CA-125 concentrations were smaller in stages I-IIT (mean
15 TU/ml, series 6 3100 IU/ml) than in stages II and
IV (88 TU/ml, series 0.4 10,000 1U/ml). There was no
statistically significant correlation between CA-125 and
CEA content and tumor type, duration of history of
smoking. The Ca-125 is thought to be a good marker
for lung cancer diagnosis and prognosis.

Carbohydrate Antigen 242 (CA-242). J.Pujol et al.
[105] studied the poorly known CA-242 in 102 cases
with NSCLC (sensitivity 28.5%, specificity 95.6%). CA-242
levels were much lower in sera from SCLC patients
as compared with NSCLC, and higher in generalized
(15.3 U/ml) than in local (7.9 U/ml) disease. Mean CA-242
content was higher (16.8 U/ml) in non-responders as
compared to responders (9.5 U/ml) to treatment. Mul-
tifactorial analysis demonstrated the marker levels not
to be related to survival. However, patients with irre-
sectable NSCLC and high CA-242 content (20 U/ml)
had a shorter survival.

Lipid-Bound Sialic Acids. The test is highly sensitive
(80-90%) in lung cancer. P.Patel et al. {106] studied
total sialic acids (TSA), lipid-bound sialic acids (LBSA)
and CEA in 192 untreated lung cancer patients and
in 80 control individuals (44 smokers, 36 non-smokers).
Levels of all the three markers were significantly higher
in the lung cancer patients than in the control. The
smokers presented with higher LBSA and CEA levels
than the non-smokers. TSA and LBSA appeared more
sensitive in lung cancer diagnosis than CEA. The marker
levels were higher in responders than non-responders to
treatment. It is supposed that TSA and LBSA may be
used together with CEA as routine lung cancer markers.

Elevated sialic acid concentration was detected in
89% of lung cancer patients [107]. However, due to
its low specificity the marker may be used in monitoring
of the disease only.

Conclusion. Most investigators believe non-invasive
methods, in particular study of serum markers, to play
a significant role in cancer diagnosis. Many markers
are of a limited value in the diagnosis though contribute
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113 37) GONLHBIX AICHOKAPLITHOMOIT 60MEe BLICOKIE YPOBHI
CAM-123-6, uem B nopme. TIpit 3TOM OHII NOBBLIWATHCH
Nph nporpeccupoBaniti ctaain 3abonesanis. [1oBblilieHMe
YPOBHSA MapKepa He Habmoaanock npi A06POKaUeCTBEHHbIX
31001eBAHNS IETKNX, APYTHX THCTOMOTHHUECKHX THNAX ONY-
XOieii NIErkoro, pake Xenyaka, TONCTON KMILKH H MOJIOYHOI
xenesbl. CAM-123-6 61 Gonee cneunduunbiM npy age-
HOKapumHome nerkoro, uem PDA, HO 4yBCTBUTENBHOCTH
0bonx mapkepon Obila OAMHAKOBOI. DTOT Mapkep MOXKeT
ObITh KaHAMAATOM AMA JanbHelilmnx Gonee rayGoknx Hc-
CITEJOBAHUII.

Tpombocnommm. G. Tuszynski n coast. [102] (CILIA)
NPEACTaBUNM NMPEABAPHTENbLHbBIE NAHHbLIE O TOM, YTO B Chbi-
BOpOTKe KpoBW 88% 6onbHbIX pakom nerkoro (y 15 u3
I'7) 3HAQuMTENLHO MOBBILEH YPOBEHb TPOMOOCMOHIHHA —
TTIMKOMPOTEHHA, CTHMYJIMPYIOLLETO KJIETOUHYIO aATe3HIO U
arperauuio TpoMOOUHTOB. ABTOPLI MONATAIOT, UTO AAHHbIH
MOKA3aTENb MOXET MMETb 3HAUEHHEC B METACTA3MPOBAHMMU
paka Jerkoro.

Ocreononruy. JIoka3aHo, UTO OCTEOMOHTHH — thoco-
MPOTENH, CBA3AHHbIN ¢ npoueccaMu TpaHchopMaLMH, ac-
COUMHPYETCA € PA3BUTHEM paxa nerkoro (25 HaBmonexuit),
4 €ro MOBbLILIEHHAA IKCHPECCHS (MO CPABHEHHIO ¢ HOP-
MaNbHOM TKAHDBIO JIErKOro) BhifiBIeHa B 60% onyxoneii
[103]. OpHako HEOBXOAMMBLI HamlbHeiiluHe MCcCaeaoBAHMS
ITOro Mapkepa B KIMHHKE.

KapbornapaTheiii anturen 125 (CA-125) — ussecTHblii
OMYXOJbACCOLMUPOBAHHBIH TMOBEPXHOCTHBIH AHTHIEH C
mon. macco#i 500 000, noayuen u3 KJIETOUYHOW NMHUM paka
ANYHWKOB YenoBeKka. Mapkep akcrpeccupyercs npu co-
JHAHBIX OMYXONAX W, B HYaCTHOCTH, MPHU paKe AMYHMKOB.
Boissnena xoppensaunontas 3aBucumocTsb ypoBHeii CA-125
n POA co cramueii, ructonornueckum BapHaHTOM OMyXoiH,
JJIMTENBHOCTBIO AHAMHE3A KYPEHHs, JIOKAIM3aLueil MeTacta-
308 [104]. Konuenrpauns CA-125 6bina Hmxe npu I—IIla
cranuu (cpennee snavenue 15 ME/min, pan 6—3100 ME/mn),
ueM npu III—IV cragun (88 ME/mn, paag 0,4—10 000
ME/mn). He obnapyxeHo 3HAUMMOlF CBA3M MEXLYy ypOB-
Hamn CA-125 u POA u BHIOM ONyXosH, IIHTEAbHOCTHIO
anamHuesa kypeuus. Ilonmaraior, uto CA-125 — xopowwuii
MapKep B AHATHOCTHKE paKa JIEFKOTO M MPOrHo3e 3abo-
JeBaHMs,

KapGornapatubiii anturen 242 (CA-242). J. Pujol u
coasT. [105] n3yuunu manonssectoiii CA-242 y 102 6ob-
Hbix HMPJT (uyBcTBHTENBHOCTb M CrIEMBUUHOCTb coCTa-
Brta 28,5 1 95,6% coorsercrBenHo). Yposuu CA-242 Gbin
3HAUHTENIbHO HHXE B CbIBODOTKE KPOBU GonbHbix MPJI
no cpasHennio ¢ HMPJI u Bbile — npu renepanuzoBanHoii
crapui Oonesnn (15,3 E/mia), uem noxanuszosanwoit (7,9
E/ma). Cpennne yposHu CA-242 6binu Bblile B rpynne
BonbHbIX, KOTOpbIE He OTBeuann Ha meuenue (16,8 E/mn)
no cpasHennio ¢ otsernBwnMu (9,5 E/mn). Muorodak-
TOPHBIH AHATH3 MOKA34, YTO YPOBHH Mapkepa He Gblin
CBA3AMbl € MOKA3ATENSIMH BbKHBAEMOCTH. OnHako 60Jb-
nble ¢ HepesektabensHbiv HMPIT 1 BbicOKHM ypoBHeM
CA-242 (Bbiwe 20 E/mn) numenu Gomee KOpoTKiii noka-
3aTeNlb BLDKUBAEMOCTH.

Junuano-cs3aHubIe CHAOBBIE KNHCIOTbI. TeCT BbICO-
xouyscrouTenen (80—90%) npu paxe nerxoro. P. Patel

significantly to disease monitoring, development of new
treatment modalities (antigen-conjugate therapy) and dis-
ease prognosis [96,108].

The following markers were shown to be of much
value in NSCLC: Cyfra 21-1, CEA, TPA, SCCA, ferritin,
CA 199, CA 50, CA-242, H-K-N-ras mutations and
p>3 mutations; in SCLC: NSE, nBN/GPP, CC-BB,
NCAM, IL-2R, IGF-I, transferrin, ANP, mAb (clus-
ter 5), Le-y and c-N-L-myc mutation.

Some of the above-mentioned markers may be useful
as a supplement in monitoring of therapy for previously
detected responsive or non-responsive tumors to correct
rapidly treatment modality or schedule if required. Study
of these markers will contribute to better understanding
of lung cancer biological characteristics. The new findings
will open new prospects in therapy strategies and sec-
ondary prophylaxis of lung cancer.

Thus, adequate utilization of tumor markers may
be of use for the patient and may reduce treatment
cost; while unreasonable use of the markers may increase
considerably treatment cost and cause great psychological
damage to the patient; incorrect evaluation of tumor
marker tests may lead to erroneous medical decisions.

v coaBT. [106] wm3yuanm o6wme cHaNOBble KUCIOTHI
(OCK), nMNHAHO-CBA3aHHbIE  CHANOBblE  KHCIOTHI
(JICCK) u P2A y 192 HeneueHbix 60bHBIX PAKOM Jer-
koro u y 80 nuu B koHTpone (44 — Hexypawux, 36 —
Kypawmx). OTMEYEHO, YTO YPOBHH BCEX 3 MapKepoB
OblnM HOCTOBEPHO Bbllle y GONLHBIX PAKOM JIECKOTO,
YeM B KOHTpose. ¥ kypauux GonbHbix yposun JICCK
1 POA Obinn Bellle, YeM y HeKypswMX. B guarnocruke
paka ypoBHu OCK u ncck 6osee uyBCTBHUTENbHBI, UeM
POA. YpoBHH MapkepoB GbliM Bbillie y GOMbHBIX, OT-
BETHMBLINX HA JIEUEHHE, UeM Y He OTBeTHBLIMX. [TonaraioT,
uto Hapsay ¢ POA OCK u JICCK wMoryT 6biTh Hc-
NONbL30BAHB!I B KIIMHHKE KAK DPYTUHHbIE MapKEpPbl MpH
PaKe Jerkoro.

O6HapyxeHo MOBBILIEHHE CHANOBOH KHCIOTbI B 89%
Habmonennit 601bHbIX pakom nerkoro [107]. Ognako
BBUJlY €€ HU3KOH CeLM(DUUHOCTH JaHHbBI MapKep MOXKET
ObITb HCMONB30BAH TOJLKO B MOHUTOPHHTE 3a60eBAHHS.

3akmouenne. BonblINHCTBO WccnenoBaTeneii ykasbi-
BAIOT HA pOJib HEMHBA3WUBHLIX METOJOB AHATHOCTHKH
paka JIerkoro, B YaCTHOCTH YDPOBHS MADKEPOB B Cbi-
BOPOTKe Kposu. B guarHocTuke paka nerkoro mmormue
MapKepbl HMEIOT OrPAHMUUEHHOE HCMObL3OBAHHE, HO B
MOHHTODHHTE U Pa3paboTKe HOBLIX METOAOB JICUCHHSA
(AHTHIEHKOHBIOTMPOBAHHOM Tepanuu), a TaKke B Mpo-
THO3E OHH MONyUNIM WKPOKOe BHeapeHue [94, 96, 108].

Y6eanTenbHO DOKA3aHO, 4TO OUEHb BAKHLIMH MpH
HMPIJI cnenyer cuntath cnenyiowme onyxosnesbie Map-
kepol: Cyfra 21-1, CEA, TPA, ATIK, ¢eppitin, CA
19-9, CA-50, CA-242, H-K-N-ras myTtauun n pS53 My-
raunn, npn MPJI: HCE, BN/GRP, CC-BB, NCAM,
II-2R, IGF-1, tpancdeppus, ANP, mAb (cluster 5), Le-y-
H ¢-N-L-myc myrtanus.
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HerkoTopble 113 OMICAHHBIX BbILC MAPKEPOB MOTYT
ObITh MMOJIE3Hbl KaK JOMOJIHEHIE B MOHNTOPIHIE TEPAIlil,
BKIIIOUAs% paHec BbISBICHIbIE, HEUYBCTBITEIbHbIC HIHI UYB-
CTBHTENbHbIE K MPOBOANMOMY JEUEHHIO ONYXOJil € Uelblo
BBICTPOrO M3MEHEHHA BHIA TEPanuu nimit ee pexuma. He-
CNIEJOBAHNE ITUX MAPKEPOB MOXET HMETb 3HAUCHHE A
JNYYILEro MOHMMaHHA OMONOTUUECKHX XAPAKTEPUCTHK paka
nerkoro. MHdopmauus, nonyuyeHsas OT ITHX HCCICROBA-
HUIT, OTKPbIBAET HOBLIE NEPCIEKTHBLI B CTPATETHH Tepannu
3THX OONBHBIX, d TAKXe BTOPHUHOIl npodunakTHKe paka
JIETKOrO.

Takum o6pa3oM, afileKBATHOE HMCIOJIL30BAHUE OMYyXO-
NIEBbIX MAPKEPOB MOXET MPHHECTH T07b3y OONbHOMY W
LK€ YMEHBIUUTL CTOUMOCTb JIEUEHNS; HEKPUTHUECKOE HC-
MONL30BAHHE OMYXONEBLIX MApPKEPOB, HAODOPOT, MOXET
3HAUMTENLHO YBEJIHUHTL CTOMMOCTL JIEUEHUS W HaHeCTH
THKENYIO TCUXONOTHUECKYIO TPABMY MALMEHTY; HeCnocob-
HOCTb OUEHHTbL PE3YNbTaThl TECTHPOBAHHA OMYXONEBbIX
MApPKEPOB MOXET MPHBECTH K OINOOYHOMY MENHUNHCKOMY
PELIEHHIO.
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