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PAK MOJIOYHOI XKEJE3BI Y BOJIbHBIX
CAXAPHBIM JJMABETOM

HHH xaunuueckoit onkonocuu

B 0630pe 1npeacTaBieHbl JaHHBIC SKCIIEPUMEHTANbHBIX W KIIU-
HWYECKMX MCCIIEIOBAHUI, TTOCBSIIIEHHBIX N3YYEHNIO B3AUMOCBSI3U
HAPYIIEHHI YIIeBOAHOIrO 00MeHa B OPraHu3Me XeHIIUH U pa3BU-
TUA paKa MOJIOYHOU xene3sl (PMIXK).

CoueTaHue 3J10KAYECTBEHHbBIX ONYXOJeH ¥ caxapHOro auabera
JaBHO NPUBJIEKAJIO BHUMAHWE KIMHULMCTOB H 3KCIIEPUMEHTATOPOB
(1,2,5, 14, 18,47, 52, 62, 66, 84]. B TuTepaType MUMEETCS OCTATOY -
HOE KOJIMYeCTBO AaHHBIX, CBUIETENHCTBYIOUNX O BEICOKOIA 4acTOTE
COYETAHUIT HapyILIEHHi1 YIJIEBOXHOTO 0OMEHA ¢ PA3TMYHBIMU (hop-
MaMH 3T0KaYeCTBEHHEIX HoBoOGpasoBanmit [21, 22, 60, 72, 79].

3aGoneBaeMOCTh caxapHBIM JuaberoM — CaMO# pacmpocTpa-
HEeHHOi1 PopMOit IHIOKPUHHOI NMATONOTUU — UMEET TEHACHIIHIO K
HeyKJIoHHOMY pocTy. [1o naHHBEIM KoMuTeTa 9Kcneptos BO3, B 1966
L. 10151 OONBHBIX CAXaPHBIM IHA0ETOM B IPOMBIIILIEHHO pa3BUTHIX
crpaHax coctapiasana 1,5—4% nacencnus. B 1981 & 31uM xe KoMH-
TETOM OBLIM ITPEACTaBAEHBI JAHHBIC O TOM, UTO YaCTOTa HAPYIIEHUS
TONEPAHTHOCTH K IIIOKO3€ U caxapHOTo quabeta cpeau ML cTapiie
50 net ysenuuuiace mo 16%.

Takum 06pazom, 0ko0 60% GOIBHBIX CaXapHBIM ZHAGETOM OT-
HOCSITCS K BO3PACTHOI1 rpyIine, B KOTOPOH Hallie BCEro Pa3BUBalOT-
cs1 OHKOJIOTHYECKUE 3a00IeBaHUSsI.

MMoka3axo, uto y 60omsHBIX PMXK caxapHblii 1nabeT BEISBISETCS
B 2 pa3a yauie 10 CPaBHEHHUIO C IpyTnoif 60TBHBIX 106POKAYECTBEH-
HOI1 narojiorueit MonouyHoit xenessl [70]. [ToMumo atoro, no aau-
HbIM A, Carter ¥ COaBT., y 3HaUMTeIBHOTO Yhcia 60nbHbIX PM XK oT-
MeYaJI0Cch HApylIEHUE TONEPAHTHOCTH K ITioko3e [53].

CormnacHO JTaHHBIM CTATUCTHYECKUX UCCAENOBAHUHN, IIPOBEAEH-
Herx B ObiBIIeM CCCP, 3a601¢BaeMOCTh 3JTOKAYECTBEHHBIMHU HO-
B0o0GPa30BaHUSIMH H CMEPTHOCTH OT HUX y JIUL, CTPAJAIONIUX Ca-
XapHBIM TMa6eTOM, HUKE MO CPABHEHUIO ¢ 00IIeil Tonynsiveii [4,
13]. OcobeHHO 3aMETHO CHMXXEHUE JaCTOTHI PA3BUTHSI 3J10KaYe-
CTBEHHBHIX OITyXOJIeit MpH caxapHOM auabeTe Y MONOABIX, a 1nadeT
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BREAST CANCER IN PATIENTS WITH
DIABETES MELLITUS

Institute of Clinical Oncology -

This review analyzes data of experimental and clinical stud-
ies of relationship between carbohydrate turnover and breast
cancer development.

Cancer in combination with diabetes mellitus always attracted
attention of clinicians and experimental scientists
[1,2,5,14,18,47,52,62,66,84]. There is a vast literature suggesting
that impairment of carbohydrate exchange was frequently associ-
ated with various types of cancer [21,22,60,72,79].

Incidence of diabetes mellitus, the commonest endocrine
disease, demonstrates an increasing trend. In 1966 the WHO re-
ported of a 1.5-4% diabetes mellitus morbidity in developed
countries. The 1981 report specified that the rate of patients
with glucose intolerance and diabetes mellitus over 50 years of
age increased up to 16%. This means that about 60% of patients
with diabetes mellitus belong to an age category with the highest
cancer occurrence.

It is demonstrated that diabetes mellitus is found in breast
cancer patients two-fold more frequently than in women with
benign breast discases [70]. Besides, A.Carter et al. reported of
reduced glucose tolerance in a considerable percentage of breast
cancer cases [53].

According to statistical research conducted in the former
USSR morbidity and mortality in cancer patients with diabetes
mellitus was lower than in general population [4,13]. Cancer in-
cidence in young patients with diabetes mellitus was decreased,
while diabetes mellitus in patients of advanced age was considered
a poor predictive factor as to cancer development [7]. The fact of
lower cancer incidence in patients with diabetes mellitus is of both
theoretical and practical interest. However, antagonistic mecha-
nisms of pathogenesis of the two diseases are unknown.

It was demonstrated that cancer mortality among patients
with normal carbohydrate turnover was 12.7 to 20.4% of general
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y JIULL TTOXUJIOTO BO3pacTa OTHOCAT K (paKTopaM, CIIOCOGCTBYIO-
1LIMM Pa3BUTHIO OHKOJIOTHYeCKHUX 3a00eBaHuii [7]. PakThl, cBUAC-
TEJILCTBYIOLINE O CHIDKEHWH YACTOTH PA3BUTHS PaKa Y GOIBHEIX
caxapHbIM A11aGeToM, UMEIOT TEOPETUUECKMI U PAKTUYECKUI MH-
TEPEC. BMecTe ¢ TeM aHTATOHUCTHYECKNE MEXAHU3MBI B MaTOTEHE -
3¢ 3TUX JABYX 3a00JieBaHUI Malo M3YYeHBI. YCTaHOBIEHO, YTO
CMepPTHOCTE OT 3JI0KaueCcTBEHHBIX HOBOOOPA30BaHMII Cpenn ML

6e3 HapylIeHMi yrieBoaHoro obMeHa cocrasmsaer 12,7—20,4% ot

ypOBHs O01IEei CMEPTHOCTH, a Y O0JBHBIX CaxapHbIM AMabeToM —
7,1—9,5% [62]. W. Rhomberg [78] oOpati1 BHUMaHHE Ha TO, YTO Yy
60apHBIX PMXK € COMyTCTBYIOLIUM CaXapHBIM A4abeTOM poaoI-
KUTENbHOCTD XU3HHA Obla JOCTOBEPHO Bhillie MO CPABHEHUIO C
GoneHBEIMUM PMXK B nenoM. BpeMeHHas peMUcCcHs Ocie TOPMOHO-
Tepanyu ObIa JOCTUTHYTA Y IBYX TpeTeil GONBHBIX IPOTPeccUpyro-
muM PM2K, onHoBpeMeHHO CTPalaiomMX CaXapHBIM J1HA0ETOM,
TOTIAa KaK CPeM OCTAbHBIX OONBHBIX MOAOOHKIH 3dhdeKT Habmo-
Jaycs TOJNBKO Y OIHOM TPEeTH.

3aboneBaeMocTh PM2K HEYKIIOHHO pacTeT, 0COOCHHO B MOXU-
JIoM Bo3pacte [3, 4, 27, 43]. B Poccuiickoii ®enepannu abcomoT-
Hoe yuco 60abHbIX Ha KoHel 1985 & cocraBuo 184 584,a8 19991
nocturao 337 356 [11, 13, 28, 31, 43]. B 1990 1. BHOBL BHIABJIEHHEBIE
onpuele PMIK I—IT - cranuii cocraBunu 59,4%, 6onpubie 111 cra-
i — 30,2%, IV cramuu — 9,3%; B 1999 . 3T1 1TOKAa3aTe/aN paBHsl-
J1uch 59,9, 26,6 1 12,4% cOOTBETCTBEHHO.

IlpoGreme PM XK yoensieTcsi npuctanbHoe BHUMauue [5, 12—14,
16—18]. Umerorcst paGoThl, B KOTOPBIX IPOBOAUTCS aHANU3 3a0071¢-
BaecMmocT PMXK m caxapHpIM AMaBeTOM B HEKOTOPBIX PETMOHAX
CTpaHbI U 3a ee npenenamu [12, 43].

B POHLI um. H. H. Biioxuna PAMH 0butH npoaHaIM3uPOBaHEI
MaTepHaTIbl 0 BEIKHUBaeMOCTU 00abHBIX PM2K ¢ conyTCTBYI01IMM
caxapHbIM quabeToM. 3-JIeTHSISI BBIKUBaeMOCTb 60s1bHBIX PMK T u
1l cTamuii ¢ CONMyTCTBYIOLIMM CaxapHbiM AMAGETOM COCTABISET
69,6%, soikusaemocts GonpHbix ITI—IV cTagmit — 25% [26]. Buin
[IPOBEACH CPABHUTENLHBI aHATTM3 BEIKUBaeMOcTH 601pHBIX PM2K
I—1T cTanuit ¢ COMyTCTBYIOILMM CaXapHbIM IUabEeTOM U BBIXHBA-
eMocTh 6onbHBIx PMXK I—I11I cranuii ¢ HapyurenusiM GyHKUMU
MIMTOBUIHOIL Xene3bl, Y MepBoi Ipyninel 60AbHbIX 3-/1€THAS BbI-
KMBAEMOCTh MPAKTHUYECKM HE OTJIMYaNach OT BTOPOIl Ipyniiel
6onbHbIX (69,6 1 68,0% coorBeTcTBEHHO). BBHIKMBAEMOCTh 6OMD-
Hbix PM2K TTI—IV cragmit okasanacs BeIlIE B TPYNTIE ¢ HAPYLIEHU-
eM QYHKUWU IMUTOBUAHORK Kene3nl — 40%. B rpynmne, Tae conyr-
CTBYIOIIIUM 3a00eBaHUEeM OBLI caXapHblil 1MabeT, BBLKUBAEMOCTh
6nl1a HIDKe — 25% [25, 26]. ¢

Hpyrue asropsl {9, 10], aHanu3upys pe3ynsraTel JIeYEHUST OOTb-
"X PM XK ¢ conyrcTByiommm caxapHeiM 1nabeToM, TakKe MPUIIDIN
K BbIBOLLY, YTO ITPOIOIKHUTENBHOCTE XKU3HU GONBHBIX HIKE TI0 CpaB-
HEHWIO C KOHTPOJNLHOM TPYMIoii, 3TO, OUEBUAHO, CBA3AHO C TEM,
4TO covyeTaHue caxapHoro guadera m PMIK cnocoGerByeT MHTEH-
CUBHOMY POCTY OIYXOAU U GLICTPOMY BO3HUKHOBEHHIO METACTA30B.

Hekotopeie uccaenoparenu [23, 24] oTMewann, 4To NPOAOTKUA~
TEJIBHOCTh XU3HM GonbHBIX PMXK ¢ comyTCTByIONIMM caxapHbIM
n1abeToM AOCTOBEPHO BHIIIE IO CPABHEHMIO C TIPONOJLKUTENBHO-
CThI0 XN3HY 60TBHEIX PM XK B 11e710M. Takue BEIBOIbI COMNACYIOTCS
C pe3ynbraTaMH 3KCIIEPUMEHTANIBHBIX UCCHEN0BAHMIL, KOTOPHIE
YKAa3BIBAIOT HA TO, YTO HEJOCTATOYHOCTh MHCYJIMHA CITOCOGCTRYET
YMEHBLLEHUIO POCTA OMYXOJIH MONOYHOM Xenessl [1, 35, 77].

CornacHo coBpeMeHHBIM NPEACTABIEHUAM, CaXapHBI Auader —
3abosieBaHHe, OOYCIOBIEeHHOE a0COMIOTHON HIIM OTHOCHTENbHOM
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death rate, cf. with the 7.1-9.5% (i.e. two-fold lower) rate in cas-
es also having diabetes mellitus [62]. W.Rhomberg [78] reported
of a longer lifetime in breast cancer patients with diabetes melli-
tus as compared to general breast cancer population. Remission
after hormonotherapy was achieved in two thirds of patients with
progressing breast cancer and diabetes mellitus versus one third
for other breast cancer cases. Breast cancer morbidity has a con-
tinuously increasing trend especially in advanced age
[3,4,27,43]). In 1985 the number of breast cancer cases was
184,584 to reach 337,356 in 1999 [11,13,28,31,43].

In 1990 newly diagnosed breast cancer cases of stage I-II were
59.4%, stage 111 was established in 30.2%, stage IV in 9.3%, ver-
sus 59.9% of stage I-11, 26.6% of stage 111 and 12.4% of stage VI
in 1999.

Breast cancer is in the focus of investigators' attention world-
wide [5,12-14,16-18]. There are reports about breast cancer and
diabetes mellitus incidence in individual Russian regions and
abroad [12,43].

The N.N.Blokhin CRC performed analysis of survival in
patients having breast cancer and diabetes mellitus. The
3-year survival of breast cancer patients with diabetes mellitus
after various treatment regimens was 69.6% for stage I-1T and
25% for stage TTI-1V [26]. Survival rates were compared for
patients with stage I-1I breast cancer and diabetes mellitus ver-
sus breast cancer patients with thyroid dysfunction. The 3-year
survivals were practically the same (69.6 vs 68.0%, respective-
ly). The survival for stage T1T-1V was higher in women with
thyroid dysfunction than in those with diabetes mellitus: 40%
vs 25% [25,26].

Other investigators [9,10] analyzed treatment results in breast
cancer patients with concurrent diabetes mellitus to conclude that
their survival time was shorter than in the control. The reason
may be that the breast cancer and diabetes mellitus combination
may enhance tumor growth and metastasis.

There are reports [23,24] of longer lifetime of breast cancer pa-
tients with diabetes mellitus as compared to other breast cancer
cases. These conclusions are in agreement with experimental
findings suggesting that insulin deficiency inhibits breast cancer
growth [1,35,77].

The modern concept is that diabetes mellitus is a disease
caused by absolute or relative insulin deficiency in the body re-
sulting in a variety of exchange disorders [7,15]. Today there are
many arguments suggesting that diabetes mellitus may be caused
by several factors [16,29,59].

Incidence of diabetes mellitus is the highest in people aged 40
to 60 years. This disease is the commonest endocrine pathology
and the third most common cause of death (after cardiovascular
diseases and cancer) as a result of acute (coma) or chronic com-
plications [7,8,32].

The following types of diabetes mellitus are specified (WHO,
1981) [1]:

a. Insulin-dependent (IDD) or type 1 diabetes mellitus.

b. Insulin-independent (11D D) or type II diabetes mellitus.

c. Symptomatic or secondary diabetes accompanying endo-
crine diseases, such as acromegaly, Cushing's syndrome, pancre-
atic disorders (pancreatitis etc.). Lo

d. Pregnancy diabetes (firstly diagnosed in pregnant women)
[1, WHO technical reports, 1981].
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HEeNOCTATOYHOCTBIO MHCY/IMHA B OpraHu3Me, MPUBOASAILLE K pa3HO-
obpasHbIM HapyuieHusiM oOMeHa BewiecTs [7, 51]. B Hacrosuiee
BpeMsI UMEETCA MHOTO apTYMEHTOB B I10JIb3Y 3THOJIOTHYECKOI TeTe-
POTEHHOCTH caxapHoro nuabera [16, 29, 59].

Yamnie Bcero caxapHbiM AxaGeToM 00eioT 11044 B Bo3pacTe oT 40
10 60 jeT. IT1o 3360ncBaAHKME 3aHUMAET MEPBOE MECTO CPEI IHIO-
KPYHHO} IaTONOTUY 1 TPEThE MECTO CPENU IIPUYKH CMePTH (noche
CepAeYHO-COCYIUCTHIX ¥ OHKOI0TMIEeCKUX 3abonesanuii [7, 8, 32].

Briaensior cienyiouie ¢opmMbl caxapHoro nuabera (BO3,
1981 ) [1]:

a. UHcynuMHO3aBUCHMBIIA caxapHbIil IrabeT (I/I3I[), WIM caxap-
HbIil guabet [ TMna.

b. UHCYTHHOHE3aBUCUMBLI CaXapHBINA AMa0eT ([/IH3II) nnu ca-
xapHbiit anader 11 Tuma.

¢. CuMIITOMAaTHIECKU I, WY BTOPUYHBII caxapHblil quabert, co-
MPOBOXIAIOIIUNA SHAOKPUHHBIE 3a00eBaHnd (aKpoMeranmo, 6o-
ne3ib UeHko—Kytiunra), 3a60a¢BaHUA NOIXENYA0YHOH Keae-
3b! (TTAHKPEATUT) U AP.

d. OIuabet OGepeMeHHBIX (BHISBISIOT BICPBBIE BO BpeMs Gepe-
MEHHOCTH).

3aboneBacMoOCTb CaXapHBIM AMA0ETOM MUMEET OTYETIANBYIO TEH-
JEHIMIO K POCTY, 4 HAPYILEHHUS TOJIEPAHTHOCTH K TITIOKO3¢ BhISIB/IS -
eTcsT IPUMEPHO Y TIONOBUHBI M, gocturimvx 70 met [33].

IeHTpasbHOE MECTO B MATOTEHE3¢ CaXapHOro auabeTa mpu-Has-
JIEKUT OPraHU4eCKOMY WM GYHKUMOHATBHOMY NMOPAXEHUIO B-KiTe-
TOK OCTPOBKOB JIaHrepraHca MOMXENYIOYHO! Xene3bl, 4TO
[IPUBOIUT K HEAIOCTATOYHOCTH CHHTE3a MHCYMWHA. HenoctarouHocts
3TUX KJIETOK MOXET BOZHMKHYTh: I0C/e HHODEKIMH, TTPU XpOHUYC-
ckoM naHkpearute (20—40% cnyyaes), pake TOLKETyIOYHOM XKee-
361 (8—10% cnyuaeB). CaxapHbiM AuabeTOM TaKXKe CTPagaloT
30—80% 6o1bHBIX TEMOXPOMATO30M (HACAEACTBEHHOE 3a001eBaHKE,
XapaKTepU3yIoleecs MO-BHILIEHHBIM BCACHIBAHUEM XKEJ1€3a B KH-
LUIEUHUKE ¥ €TO Ha-KOTUICHUEM B Pa3IMYHBIX TKAHAX, B TOM YUCIE B
MOKeyR0uHOM XeJese) [33, 34]. CaxapHblil TabeT BOZHUKAET 1Mo~
clie MCUXMYECKUX TPaBM, YJAIEHUS NOLKETYIOUHOM Xele3nl, Mpu
CKJIEPO3€ COCYLOB ITOIKETYNOYHOM Kee3bl, CUCTEMATHYECKOM IIe-
peenaHit, HeJOCTATOYHOM MOCTYIUIEHUM BEILECTB, HEOGXOMMMBIX
IULST HOPMaIbHO# (hyHKUMM HHCYIMHOBOTO anmapara. HacneactseH-
Has NpeapacIoNoXeHHOCTb, 2 UMEHHO TeHETUIECKHU 0GYCTOBIEHHASL
(byHKUMOHATBHAS c1aboCTh -~KIETOK, SABISETCA TeM (GOHOM, Ha KO-
TOPOM JIETKO Pealin3yeTcss TUabeTOreHHas POlb YKa3aHHBIX BHILIE
dakTopos. CUUTAETCS, UTO UMEIOTCA PAITUYHbIE BADUAHTHI IeHETH-
4yeCKU 00YCOBJIEHHBIX HAPYLICHUHA, BEAYIUX K HEOCTATOUHOMU Cce-
KpELHH aKTHBHOTO WHCYJIMHA M Pa3BUTUIO caxapHoro nuabera:
yYMeHblUIeHHE CUHTE3a MHCYINHA, CHHTE3 MHCY/IMHA HEHOPMAIBLHOTO
CTPOEHUS, B TOM YUCIE ¢ UMMYHOJIOTMYECKU HICHTUYHBIMU HOP-
MaJILHOMY TOPMOHY CBOMCTBAMH, HO YTPATOil 3HAYMTENBHON YaCcTH
cnelnhUYecKoil AKTMBHOCTH, HapyIIIEHUS B CUCTEME aCHWIATLIN-
Knassl 1 ap. [33, 34].

¢ [Ipu caxapHOM aHabeTe HA3HAYAIOT JICHEHUE, HAMPABACHHOE Ha
KOMIIEHCALMIO HapyllleHHBX oOMeHHbIX npoueccoB. [Tpu U3J]
BBOJAT 3K30reHH b1l uHCYuH; mpu UH3JT 06b1uHO B ipyeMe mpu-
MEHSIOT CaXapoIlOH WXKAOLME Mpenaparhl, KOTOpble CTUMYIHPYIOT
BbIPAOOTKY COGCTBEHHOrO MHCY/IMHA WY TIOBBILIAIOT YYBCTBUTE 1 b-
HOCTh TKaHed K Hemy. [Tpu uccneaoBaHUN YPOBHS UMMYHOpPEaK-
TUBHOTO HHCYJIMHA B KPOBH GOJNILHBIX CAXapPHBIM 1HA0ETOM BHISIBIA-
eTCs NMOHMXEHHOE ero conepxanne y 6onbHbix U3/1 u Hepenko
runepuHcynuHemus npu HH3/ [10, 37, 40].

Diabetes mellitus morbidity has a clear-cut increasing trend
with latent diabetes discovered in about half of patients over 70
years of age [33].

Organic or functional impairment of g-cells of pancreatic is-
lands of Langerhans leading to reduced insulin synthesis is the
main mechanism of diabetes mellitus development. Deficiency
of these cells may result from infection, chronic pancreatitis
(20-40%) and pancreatic cancer (8-10%). Diabetes mellitus is
also encountered in 30-80% of cases with hemochromatosis
(a hereditary disease characterized by increased iron absorption
and accumulation in various tissues including the pancreas)
[33,34]. Diabetes mellitus may develop as a result of psychic
trauma, surgical removal of the pancreas, regular overeating, in-
sufficient supply of substances needed for normal insulin pro-
duction. Hereditary proneness, that is a genetically-inherited
functional weakness of §-cells, is a good ground for diabetes de-
velopment. There are several genetic abnormalities that are
thought to lead to reduced production of active insulin and de-
velopment of diabetes mellitus, i.e. reduced insulin synthesis,
synthesis of abnormal insulin, including insulin types with prop-
erties immunologically identical to normal insulin but lacking a
considerable portion of its specific activity, adenylate cyclase
disorders, and others [33,34].

Patients with diabetes mellitus receive treatment almed to
compensate turnover processes. Treatment for IDD is admin-
istration of exogenous insulin, while treatment for [IDD con-
sists of administration of sugar-reducing drugs (biguanides and
sulfanylamides) that enhance production of endogenous insu-
lin or increase insulin sensitivity of tissues. That is why pa-
tients with IDD often present with decreased serum immuno-
reactive insulin, while those with I1IDD often  have
hyperinsulinemia [10,37,40].

Hormonal (including insulin) biological activity is known to
depend upon both serum concentration and ability to bind to cell
receptors-and stimulate postreceptor phases of biological re-
sponse. Over the last decade it was demonstrated that patients
with IIDD had decreased levels of insulin receptors in monocytes
and fat cells [50,71]. ITDD patients present with a 40% decreased
insulin-receptor binding as compared to normal individuals and
a 20% decreased binding as compared to patients with obesity
and normal glucose levels in blood. Patients with IDD had nor-
mal levels of insulin receptors [9].

Reduced levels of insulin receptors and their decreased affini-
ty to insulin in IIDD may contribute to cancer development.
There is evidence of sugar-reducing drugs (in particular, bigua-
nides) demonstrating some antitumor activity. This may be due to
their ability to inhibit oxidizing phosphorylation in mitochondria
[68]. Their activity was shown both for chemically-induced [2]
and transplanted tumors [57]. These drugs are thought to produce
a direct or indirect effects on immunopoiesis [17].

There are experimental data suggesting that absolute insulin
deficiency due to pancreatectomy, alloxane or streptosotocin ad-
ministration may inhibit significantly development of some ani-
mal tumors or even induce tumor regression.

For instance, insulin deficiency in female rats prevents devel-
opment of aminofluorene-induced breast cancer and inhibits
growth of transplantable tumors in laboratory animals
[35,66,77], results in complete tumor regression in about halfthe
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H3BecTHO, YTO OMOJOTHYECKOE AEHCTBUE TOPMOHOB, B TOM Y1~
cJie U MIHCY/IMHA, 3aBUCUT He TOJIbKO OT €r0 KOHLIEHTPAIIMH B KPO-
BH, HO H OT CITOCOOHOCTH CBSI3bIBATHCS C KJIIETOYHBIMU peLieNTopa-
MU, a TaKxe OT MOCTPELENTOPHBIX 3TAaNmoB OHONOTMYECKOTO
orBeTa. B nocneavee necaruneTve Ov10 4OCTATOYHO YOSAUTEIBHO
MOKAa3aHO CHUXEHHE KOJNYEeCTBA MHCYJIMHOBBIX PELENTOPOB Ha
MOHOUMTAX M XUPOBHIX KneTkax y 6onsHbix MH3/ [50, 71]. [Ipu
MH3/I B3anMoaeiCTBHE MHCYJIMHA C UHCYJMHOBBIMU PELIENITOPa-
MU Ha 40% HMXe, 4eM Y 310POBBIX JIIonei, U Ha 20% Huxe, YeM Y
GOJIbHBIX C OXXHPEHUEM M HOPMaJIbHBIM YPOBHEM ITTIOKO3B! KPOBH.
Y 6onbHbIX U3]/1 HE OTMEUEHO CHUXKEHMS KOJTMYECTBA UHCYANHO-
BBIX peuenTopos [9].

YMeHbILEHUE KOJTMUECTBA PELIETITOPOB M CHUKEHHUE X CPOICTBA
K MHCY/INHY y 60neHBIX UH3/] MOXeT urpath ONnpeneieHHyIO Pojb
B T€YEeHUM OTYyXOJEBOTO Tipoliecca. KpoMe Toro, eCThb AaHHBIE, YTO
CaxapOnOHIXKAIOIIUE ITpermaparTsl, B YaCTHOCTU SuryaHunnl, mpH-
MeHsieMblie nipu UH3, obnanaor nporuBoonyxoneBoil akTHBHO-
CTBIO. BepodaTHO, 3TO CBA3aHO C MX CIIOCOOHOCTBIO YTHETATh OKH-
ciautenbHoe QocdopunupoBanye B MUTOXOHApHax [68]. Hx
AKTUBHOCTb IIPOSIBASIETCS KAK B OTHOWIEHUH XMMUYECKH WHIYLIH-
poBaHHBIX onyxoneit [2], Tak U nmepeBUBaeMbIX omyxojeit [57].
Tpennonaraior, YTO 9TH Mpenaparsl 06MANAIOT MPSIMBIM WU OMO-
CpeloBaHHbLIM BIMSTHHEM Ha UMMYyHoT033 [17].

HakoIUleHHbIe B HACTOSALIEE BPEMsl IKCMEPUMEHTANBHbIE JIaH-
HbIe CBUIETEIBCTBYIOT O TOM, YTO COCTOSTHHUE a0COTIOTHON MHCYAU-
HOBOH HEIOCTATOYHOCTH, BOCTTPOU3BOAMMOE TTAHKPEaTIKTOMMEH,
BBCJACHMUEM A/UIOKCAHA WU CTPENITO30TOIIMHA, MOXKET 3HAUUTEIbHO
3a0epKUBATH POCT PSAAA OIYXO0JIeH Y XKMBOTHBIX, @ B HEKOTOPBIX CITy-
Yasix TIPUBOAUTD K PETPECCUH HOBOOOPAa30BaHMsI.

Tak, MHCYTHHOBASI HEAOCTATOYHOCTb Y CAMOK KPBIC MTPEAYTIPeXK-
nmaet pasputue PM2K, Bei3biBaeMoro aMuHoII00PEHOM, 3aMELIS -
€T POCT IEPEBUBACMbIX ONYX0Jeil y TaGopaTOPHBIX KUBOTHBEIX [35,
66, 771, GoJjiee 4ueM B MOJOBHHE CIIy4YaeB PUBOIUT K IOJHOU pe-
rpeccum HoBooGpazoBanua [54, 63]. ¥V Kpeic MHCY/IWHOBas HEA0-
CTATOYHOCTL, BHI3BAHHAs BBEACHUEM AJUIOKCAHA, B 3HAUUTENBHON
Mepe 3aAepKUBAET PA3BUTHE SKCTIEPUMEHTAIbHBIX ONyX0Jel reye-
HU, MHAYLHUPOBAHHBIX XHMHYECKUMM KAHLIEPOTEHaMH, W POCT Te-
peBUBaeMBIX KPBICHHBIX renatoM [35, 56]. Omyxonu MomouHOM Xe-
JIE3BI, TPAHCIUIAHTMPYEMEBIE OT MBIUIEH ¢ CaXapHbIM AuadeTOM
JXMBOTHBIM 63 HEero, YyCKOpAIOT CBOit pocT [74, 75].

MexaHU3M TOPMO3AIIETO BIMAHUS aOCOIOTHOW MHCYNMHOBOMW
HEIOCTATOYHOCTH Ha POCT IKCIIEPHMEHTAIbHbIX OMyXONeil 10 KOHLIA
He BbIsICHeH. HeKoTOpBIC aBTOPHBI CBA3BIBAIOT JAHHOE SIBIEHHE C pa3-
BHUBAIOILIEICS IPU 9TOM ruliepriiukemueii [35, 41, 42]. Kak u3BecTHo,
HUCKYCCTBEHHAs TMIIEPIIVMKEMH, BBI3BAHHAsT, HATPUMED, BEEACHUEM
HU30BITOYHOTO KOTUYECTBA [TIOKO3BI, MOXET YCWJIMBATb IPOLIECCHI
[JIMKOJIY3a B OMYXOJIEBBIX KJIETKAX, TPUBOIUTS K M3BLITOUHOMY Ha-
KOTUTEHHWIO B HUX MOJIOYHO} KMCNOTbI, yMEHBIIIEHWIO BHYTPUKIIETOY-
Horo pH ¥ akTHBALIMK JIM30COMHBIX THAPOA3, YTO, B KOHEYHOM CUe-
Te, MOXET 3aKaHUMBATHCS THOENTBIO omTyxonu [1, 44, 45].

B mTeparype BHICKa3bIBATIOCH TAKKE MPEANOIOXKEHUE 06 OTHO-
CHUTENbHOI aBTOHOMHOCTH OITYXOJIEBBIX KIIETOK, KOTOPHIE B OTCYT-
CTBUE MHCYJWHA MOTYT JIMIIATHCS] CIIOCOOHOCTH YTHIN3NPOBAThH
raioKko3y [62]. 1o saHHBIM psiaa aBTopoB [55, 73, 74, 81}, onHoit u3
MPUYHH 3aMe/ICHHOTO POCTA OMYXOJIeH ¥ MBILIEH ¢ 1Ua0eTOM SIB-
Jis1eTCs TMmonHCyIMHeMHs. JIeueHe MHCYTMHOM KPEBIC ¢ SKCIEpU-~
MEHTAJIBHBIM CaXapHBIM 1MabeTOM BOCCTAHABIMBAET POCT Perpec-
CHUPOBAHHLIX oryxoneii [76, 80].
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cases {54,63]. Alloxane-induced insulin deficiency in rats inhib-
its development of experimental hepatic tumors induced by
chemical carcinogens and growth of transplanted rat hepatoma
[35,56]. Breast tumors transplanted from mice with diabetes
mellitus start to grow faster after transplantation to mice free
from diabetes [74,75].

Mechanism of the inhibiting effect of absolute insulin defi-
ciency on experimental tumor growth is unknown. Some authors
believe this phenomenon to be related to concomitant hypergly-
cemia [35,41,42]. As known artificial (e.g. induced by excessive
glucose administration to tumor-bearing animals) hyperglycemia
may enhance glycolysis in tumor cells, lead to excessive accumu-
lation of lactic acid, decrease in intracellular pH and activation of
lysosomal hydrolases, thus eventually resulting in death of tumor
tissue [1,44,45].

Some authors made the supposition that tumor cells pos-
sessed some autonomy and could lose the ability to utilize glu-
cose in the absence of insulin [62). Other authors believe hy-
poinsulinemia to be a reason for slow tumor growth in mice
with diabetes. Insulin treatment of rats with experimental dia-
betes mellitus resulted in renewal of growth of regressing tu-
mors [76,80].

Insulin as an anabolic hormone is thought to enhance breast
tumors in rodents and humans [64,83] through stimulation of
protein synthesis and enhancement of glucose transport. In
breast cancer patients insulin may produce an indirect regula-
tory effect on activity of some receptors. Since many breast tu-
mors are estrogen-dependent, insulin may have effect on their
growth through increasing the level of active estrogen and pro-
lactin receptors [82].

Many investigators report of discovery of insulin-sensitive and
even insulin-dependent tumors [46,65]. Insulin receptors are
found in tumors of the breast, rectum, stomach. However, their
presence is not always predictive of tumor cell sensitivity to the
hormone. Insulin-dependence is established mainly for human
breast tumors [61,86].

Diabetes mellitus influence on neoplastic disease may also de-
pend upon the presence of glucagon. It is demonstrated that gluc-
agon induces a 20-40% growth inhibition in Walker's tumor and
daily glucagon administration inhibits growth of Novikov's he-
patoma in rats and lymphoma in mice [15].

In contrast to inhibiting effect of diabetes mellitus on tumor
growth there is clinical evidence of increased tumor growth
and rapid metastasis in patients with cancer and diabetes mel-
litus 23,39].

The few reports of rapid progression of cancer in patients
with diabetes mellitus [23,24] might concern cases with severe
diabetes mellitus associated with long-lasting decompensation
of exchange mechanisms, labile course with frequent hypogly-
cemia statuses. This course is specific of type I diabetes melli-
tus. Patients with decompensated diabetes mellitus are known
to have reduced immunological resistance that might be of im-
portance for cancer course [30,67]. Besides, high degree and
long-lasting hyperglycemia enhanced tumor cell division in ex-
perimental studies [42].

Patients with IDD may have repeated episodes of hypoglyce-
mia due to labile disease course and administration of prolonged-
action insulins. Hypoglycemia stimulates production of somato-
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CUMTAETCA, UTO MHCYIUH CTUMYUPYET POCT OMYXOJIH MOJOYHOMN
KeJIe3b y IPBI3YHOB M yesioBeka [64, 83], no-Buanmomy, myreM cTH-
MyJIAIIMU CHHTE3a GellKa U YCHIIEHHS TpaHcnopTta rioko3sl. [1pu
PMK MHCYIMH MOXET OKA3bIBATh TAKXE W HETIPSIMOE BO3ICHCTBUE,
peryIupya aKTHBHOCTb HEKOTOPHIX pellenTopoB. [TockonbKy MHO-
rye ONyXOJMH MOJOYHOM XeJI€3bl 3aBUCAT OT 3CTPOTEHOB, MHCYJINH
MOXET BJIMATH Ha POCT DTUX ONMyXOJIEi, YBEIUMUMBASA KOIUYECTBO
(bYHKUMOHMPYIOIIHX PELIETTTOPOB JCTPOreHOB U MPONaKTHHA [82].

B nacrositiee BpeMst MHOTUMH KCTTEPUMEHTAIbHBIMU MCCEN0~
BAHUSAMH YCTAHOBICHO HATMYHE UHCYTMHOYYBCTBUTCITBHBIX U JaXe
WHCYIMHO3aBUCHMEIX onyxoseii [46, 65). PenienTophl MHCYTMHA 06-
HAPYXEHHI B OITYXOJIAX MOTOYHOH XKENE3bI, IPIMOI KUIITKH, XKeny1-
ka. OQHAaKO MX HajJuyHe HE. BCETAA MO3BOJSIET TOBOPUTH O
YyBCTBUTEIbHOCTH OIyXOJNEBBIX KJISTOK K JAHHOMY rOpMOHY. MIHCY-
JIMHO3aBUCUMOCTh JIOCTOBEPHO YCTAaHOBJIEHA NMPU HOBOOOPa3oBa-
HUSAX MOJIOUHOI1 Xenesnt uenoseka [61, 86].

BausiHre caxapHoro xuabera Ha TEYeHHE OMyXOJIEBOTO MTPOLEC-
€a MOXET 3aBUCETh M OT IPUCYTCTBHS B OPraHU3ME LIOKaroHa. Tak,
HampUMeEp, NOKa3aHo, 9T0 TIoKaroH Ha 20—40% TopMO3UT pocT
onyxonu Yokepa, a exXeAJHEBHOE BBEICHHUE IIOKArOHA YMEHBLIAET
pocT reratroMsl HoBukosa y Kpbic 1 TUMGOMHI Y MEIeit [15].

Hapsiny ¢ TaHHBIMH O TOPMO3SLLEM BJIMSAHUHM CaXapHOTO 1Habe-
Ta Ha pa3sBUTHE OMYXOJeil CYIECTBYeT U NPOTHBOIIONOKHOE MHE-
HHe, OCHOBAHHOE Ha KIMHHUYECKUX HaGII0ACHUSAX UHTEHCUBHOTO
POCTA OTYX0JIM M GbICTPOTrO BOBHHKHOBEHHS METACTA30B Y 6ONBHBIX
TIpU COYETAHUM caxapHOro JHabera co 37I0KaYeCTBeHHEIMI HOBO-
oGpasosaHusiMu [23, 39).

EavHuuHbIe cOOBIIEHUA 0 OYPHOM TEYEHHUH OHKOJOTUYECKUX
3aGoneBaHunii y 60abHBIX caxapHBIM ainabetom [23, 24], mo-BUAMMO-
My, KacaoTcst 60AbHBIX ¢ TSKeNsMH popMaMu caxapHoro auabera,
XapaKTepU3YIOUIErocst JUIMTEIbHOR JeKoMIeHcauei 0GMEHHbIX
[IPOIIECCOB M JAOMIBHBIM TEYEHUEM, KOTOPOE IPOSIBASAETCS YacTO
MOBTOPSIOIIMMHCS TUITOTTTUKEMUYECKUMHU cocTOSTHUAMU. [lono6-
Hoe TeueHue Hepeaxo npucylue U3/, U3secTHO, uto ¥y GONBHBIX
caxapHbIM AnabeToM B CTanuu nekoMencanuu [30, 67] sHauutess-
HO CHUXeHA UMMYHONOTHYECKask pe3CTEHTHOCTh OPraHu3Ma, uTo
MOXET CKa3aTLCA M HA TeYeHUU 3JTOKAUeCTBeHHOI onyxonu. Kpome
TOTO, BHICOKAS M MPOJOIKUTENbHASI TUIIEPIIMKEMHUST B 3KCNEpH-
MEHTE YCUIHBAET AeJICHHE OMYXOIEBbIX KNETOK [42].

"V 6oabHbiX U3/ BO3MOXHBI TIOBTOPSIOMIMECS TUITOITTHKEMUH,
CBA3aHHBIE ¢ JAOKABHBIM T€UeHHEM 3a00JeBaHUSI U BBEACHUEM
NPOJIOHTHPOBAHHBIX MPENAPATOB UHCYIHHA. [UMorukeMus cTu-
MYAHMPYET BBIPABGOTKY COMATOTPOIHOIO FOPMOHA U [ITIOKOKOPTHKO-
nnos [20, 38} — ropmMoHOB, cOCOGCTBYIOILMX POCTY 3710KAYECTBEH-
HBIX OmyXoieil M ux Meracrasuposanuio [33]. YcraHoBsineHo, YTO
pHcK HebnaronpusiTHoro TeueHust PMIK noseiaerest npu peskom
HapYIIEHUM PUTMUYHOCTH GYHKIMOHUPOBAHMS DHIOKPUHHOIM CH-
CTEMBI U MTOBLILIEHWH YPOBHS [JIIOKOKOPTUKOUIOB B OpraHu3Me
XKeHIUNHBE [36], 4TO UMeET MEeCTO NpU MOBTOPAIOLINXCS TUMIOTIH-
KEMUYECKUX COCTOSTHHSX.

Takum 06pa3oM, TedeHHE OHKOMOTHUYECKUX 3a0o/1eBaHui 1Ipu
COMYTCTBYIOINEM CAXapHOM IHadeTe MMEET CBOM OCOOEHHOCTU M,
10-BUAMMOMY, 3aBUCUT KaK OT THIIa CAXapHOTo Auabera, Tak ¥ OT
KJIIMHWIECKOTo TeueHNs 3aboneBaHusl.

TosiBaeHHE M pa3BUTHE ITOKAYECTBEHHOM OITyXOJIM B CBOIO OYe-
pelb MOXET BIHSTH Ha TeUeHHe caxapHoro auaberta. Eme B 1924 .
A. Braunstein [48] 3aMeTHII pe3Koe CHUXEHUE YPOBHS INIIOKO3HI B
KPOBH M MCYE3HOBEHHE IJIIOKO3YPHH Y GOMBHBIX CAXapHBIM IMA6eTOM

tropic hormone and glucocorticoids [20,38], i.e. hormones stim-
ulating growth and metastasis of cancer. It is also demonstrated
that severe impairment of endocrine function rhythm and eleva-
tion of glucocorticoids characteristic of repeated hypoglycemia
statuses are poor prognostic factors for breast cancer [36}.

So, the course of cancer in patients with diabetes mellitus has
peculiarities of its own and seems to depend upon both diabetes
mellitus type and clinical course.

Cancer development may also influence the course of diabetes
mellitus. In 1924 A.Braunstein [48] reported of a sharp fall in pre-
viously increased blood sugar and disappearance of glucosuria in
diabetes patients after they developed cancer. Surgical removal of
the tumor resulted in decompensation of carbohydrate exchange.
V. 1. Struchkov [39] and E.V.Kuleshov [23] also mentioned this
feature. Later there was a case report of successfull chemotherapy
for lymphosarcoma in a patient with diabetes mellitus, the tumor
regression being accompanied by increase in manifestations of
diabetes mellitus [85].

1t was demonstrated experimentally that Novikov's hepatoma
and Walker 256 carcinoma reduced considerably blood sugar aft-
er transplantation to rats with alloxane-induced diabetes [44].
Animals with diabetes mellitus had blood glucose levels at 250
mg% versus 160 mg% in tumor-bearing diabetes-free animals.
Tumor transplantation to mice with alloxane-induced diabetes
led to reduction in blood glucose to the normal level characteris-
tic of diabetes-free mice [74]. There may be several explanations
of this phenomenon. First, some tumor cells can secret insufin-
like substances [74] which may lead to increased insulin-like ac-
tivity in breast cancer patients [19], second, changes in the course
of diabetes mellitus in cancer patients may be related to increased
glucose consumption by the tumor [44].

Surgical removal of malignant tumors (first of all, large lym-
phosarcomas) in patients free from diabetes mellitus leads to nor-
malization of blood glucose level [69], in contrast, patients hav-
ing diabetes mellitus present with aggravation of hyperglycemia
and glucosuria, increased demand of insulin.

In most cases the neoplastic disease is not a local process, and
there are endogenous factors, such as hormonal and immunolog-
ical changes, that enhance growth and progression of cancer. Be-
sides, long-term dysplasia (time from start of malignization to
clinically detectable disease) of 8 to 15 years suggests the existence
of breast cancer promoters long before emergence of the tumor.
As known, morphological changes of cells and tissues precede
their biological transformation with characteristic changes in im-
munological, hormonal, biological and other parameters, i.e. a
precancer status [6,49].

There are reports investigating the role of diet in breast cancer
development [58] which is yet unknown. The body reaction to di-
et is known to be determined by genetic factors. Some individu-
als can effectively metabolize carcinogens, while others cannot
[7]. Peculiar details of food preparation are of importance. The
hypothesis of breast cancer association with excessive consump-
tion of fat is not confirmed, while weight gain in postmenopause
is an important prognostic factor in breast cancer. However, it
does not increase the risk of breast cancer in premenopause. Ex-
cessive weight in postmenopause women increases estrogen level
and therefore the risk of breast cancer. The favorite effect of low
body weight is reduced by estrogen administration.
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Ob630pnvLe cmamvu

MOCJIC Pa3BUTHSI 310KAYeCTBeHHOI onyxonu. [Tocie ynanenus orry-
X0/ BHOBb HACTyTana AeKOMTIEH Al YTIIEBOTHOIO OOMeHa. DTy
xe ocobeHHocTh otMevanu B. U. Crpyukos [39] u E. B. Kynewuios
[23]. Mo3aHee Obi onMcaH ciIyyail yCNEHIHOM XUMHUOTEPANTUU IHM-
ocapkoMbl y 60JBHOTO caxapHBIM IHA0ETOM: perpeccust Oonmyxoamn
COTIPOBOXIANACEH YCHIEHHEM TIpOsiBIeHUi caxapHoro auabera [85].

B sKcIiepUMeHTAIBHBIX HCCea0BaHUsX ObLUTO MOKA3aHo, YTOo Te-
naroMa HoBuKoBa M kapunHoMma Yokepa-256 BEI3BIBATH 3aMETHOE
CHUXEHUE COACPKAHUS DTIOKO3bI B KDOBM MOCJE TIEPEBUBaHUSA UX
KpBICAM C WHAYUMPOBAHHBIM AJJOKCAHOM caXxapHbIM nnabeToM
[44]. ¥ XWBOTHBIX C caxapHbIM AMaGETOM KOHIIEHTPALIMS TJIIOKO3HI
B kposH jgocturana 250 Mr%, a y JKUBOTHBIX CO 3/I0Ka4eCTBEHHOM
OIYXOJIBIO W CaxapHBIM nuabetoM — sk 160 Mr%. B apyrom uc-
cjaenoBaHuu |74] nepeBUBaHHE ONMYXOJAH XXHBOTHBIM C UHAYLUPO-
BAaHHBIM aJUIOKCAHOM = caxapHbiM JuaGeToM TPUBOOMIO K
HOPM&IM3aLMU YPOBHSI LIIOKO3E B KPOBU. OOBICHEHUEM MOTO0-
HOMY (paKkTy MOXET GBITh, BO-MIEPBEIX, CTOCOOHOCTD KIETOK HEKO-
TOPBIX OTMYXOJIeH CeKpPeTHPOBATh MHCYJIMHOIIONOOHBIE BEIIECTBA
[74], 4TO MPUBOAUT, MO-BUAMMOMY, K MOBBIIIEHHIO HHCYIMHONO-
NOOHOM aKTUBHOCTH KpoBM y Gonbusix PMXK [19], a Bo-BTOpHIX,
MOBBIIIEHHOE OTPeOIeHHE TJIIOKO3H ONyX0blo [44].

Ynanenue 310KaYeCTBEHHOM OMyx0aH (B 0COBEHHOCTH, JieHo-
MHOCapKoM 0onbLIoro pasmepa) y nuil 6e3 caxapHoro auabera npy-
BOIMT K HOPM&IM3aLIUH PaHee CHIKEHHOTO YPOBHS ITIOKO3bI KPOBH
[69], a y GonbHBIX caxapHBIM THaGeToM YCyTryOIIsiOTCsl TUIIEPIIIMKE-
MWL, TTIOKO3YPHS U TIOBBIIIEHHE TTOTPEOHOCTH B MHCYJINHE.

Y 6oabLHCTBA OOJBHEIX OMYXO/Ib HE MOXET PACCMATPUBATHCA
KAK JJOKAJTHGHBIA TPOLIECce, a MMEIOIINECs SHAOreHHbIE (haKTOPHI —
TaKue KaK TOPMOHAIBHBIC 1 MMMYHOJIOTHYECKNE N3MEHEHUST — SIB-
JISIIOTCSL YCIOBUSIMM, CITOCOBCTBYIOIMMY Pa3BUTHIO OITYXOJEBOTO
npouecca. K toMy xe anmurensHoe passutiie PMX (nepuoa ot Mo-
MEHTa MAJIUTHU3ALMH 0 TIOSBACHUS KIMHUYECKU OIIPENENIeMOii
OTTyX0NH paBed 8—15 romaM) CBUIETEILCTBYET O TOM, YTO SHAOTECH-
Hble (haKTOPHI OJIAroNIpUATCTRYIOT pasBuTUI0O PM2K 1 cyuiecTyior
3aJI0JIT0 JI0 ITOSIBJIEHUST OITYXOJIH. M3BecTHO, 4To MOpdhonornyeckue
M3MEHEHHS KJICTOK U TKaHEil NpeauecTByIOT HX OMOIOTHYECKOH
TpaHcdhopMaliu, COMPOBOXIAIOIEHCA COOTBETCTBYIOIINMHU U3ME-
HEHUSIMW UMMYHOTOTHYECKWUX, TOPMOHAJIBHBIX, OHOIOTHYECKUX U
JIPYIUX TIapaMeTPOB, YTO B OIIpPeNeJeHHO COBOKYITHOCTUM MOXET
XapaKTepH30BaTh COCTOAHKE Ipenpaka [6, 49].

W3yuanack posib uTaHus B passuriu PMXK [58]. U3BecTHO, uTO
peaxiivsi OpraHM3mMa Ha NMHICBbie NPOAYKTHI ONIPEALIIETCS TeHETH -
qecKuMHU dakropamu. Oauu juia MoryT 3¢hdeKTHBHO MeTaboIu-
3UPOBaTh KaHUEPOTeH, Apyrue — He MoryT [7]. UmeeT 3HaueHNE U
0coOeHHOCTD MpuroToBaeHus nuim. He nonrsepaunacs runoresa
o cBa3u PMZK ¢ u36bITOYHBIM ITOTpeaeHueM xupos. B 1o xe Bpe-

M3 YBEIUYCHHAC MACCH! TEJ1a B IIOCTMECHOMAY3C ABASCTCA BAaXHBIM .

dakropom pucka PMXK. B npemenomnayse Macca Tea Ha pUCK
PM2X He snusier. [Tocne MeHOMay3s M30LITOYHAs Macca Tea CIo-
coGCTBYeT. TOBHIIEHHIO YPOBHSA 3CTPOTEHOB, MTO MOXKET CIIOCO0-
CTBOBAaTh yBEIMYEHUIO pricka PMK. brraronpusitHoOE BIUSHUE HU3-
KOIf Macchl TeJla YCTPaHsIeTCs: TP pueMe 3ctporeHoB. dakTopoM
pucka PM2K npusHaercs norpe6ieHne aikorons, HO ero IeicTBIE,
BO3MOXHO, YCTPAHSIETCSI IPH aIcKBaTHOM TpueMe (onueBoil ku-
cnotsl. [Toka pons caxapHoro aua6era B pazsutuv PMXK Heussect-
Ha, PeKOMEHAYeTCs OTPaHNYUTh KAJIOPUITHOCTH TIPHHUMAEeMOH IH-
LIV, YBETUYHUTH MoTpedeHure GpyKTOB U OBOLLE ¢ 00g3aTeIbBHBIM
J00aBIEeHNEM ITUILEBBIX BOJIOKOH.
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Alcohol consumption is a risk factor for breast cancer, though
this risk may be countered by administration of folic acid. The
role of diabetes mellitus in this situation is unknown, and low-cal-
orie, high-cellulose diet may be recommended.

Breast cancer is a hormone-dependent tumor and develops
against the background of hyperestrogenemia, the estrogen lev-
el depending upon condition of sites of hormone synthesis and
accumulation. Pathologies of these sites are risk factors of
breast cancer.

Patients with dyshormonal hyperplasia and breast cancer have
immunity depression (considerable reduction in non-specific im-
munity parameters) in parallel with hyperestrogenemia (in-
creased estriol, decreased androgen contents) [6]. The US Na-
tional Cancer Institute conducted a case-control study (more
than 1400 breast cancer patients and 1642 control women) of en-
vironmental pollution with DDT and polychlorinated biphenols.
These agents were chosen because of their similar structure with
estrogens. The study discovered the substances to have no effect
on breast cancer incidence [49,50].

In conclusion, there are different opinions about the effect
of diabetes mellitus on the treatment and survival of patients
with breast cancer. Some investigators did not analyze treat-
ment results with respect to tumor morphology and treatment
modalities. Since there is a rising trend in combined breast can-
cer and diabetes mellitus morbidity, it is important to continue
study of interrelationship of the two diseases and the search for
new treatment approaches for the patient category in question.

Kak 6v110 otMeueno, PMX siBisieTca ropMOHaIbHO-3aBU -
CHUMOI1 OTIYXONIBIO U pa3sBUBACTCA HA OHE TUTIEPICTPOreHUU,
a YPOBEHB 3CTPOTEHOB 3aBUCUT OT COCTOSIHUS OPraHOB, B KO-
TOPHIX IPOUCXOIAT CUHTE3, MPeoGpa3oBaHue H KyMYIsnd
ropMoHoB. [laTonorus DTUX OpPraHoB ABJsieTca HakTOpoOM
pucka PMXK.

VY 6OABHBIX IUCTOPMOHANBHBIMU TUNepriazuamMu u PMX
OTMEYAIOTC UMMYHOIEIpeccus (3HaYUTENbHOe CHUXCHUE
roKasareieit HeclieHM(UUECKOro KIETOUHOT0 MMMYHUTETA) H
runepacrporeHus [6]. B mutepatype nmpeacTaBicHbl AaHHbIE
MCCIenoBanus «caydail — KoHTponb» (1400 Gonprapix PMX u
1642 300pOBLIX XEHIINH), IPOBeAeHHOr0 HaumonansHeIM pa-
KOBBIM MHetutyToM CLLA, KoTopoe Kacanoch CBS3H MeXIy
3arpg3HeHueM BHelrHei cpeabl I T v moauxiopupoBaHHI -
Mu oudenonamu u PMXK. BerGop 2Tux BUAOB 3arpsi3HEHUT
OIIPEACTSIACA UX CTPYKTYPHBIM CXOICTBOM C 3CTPOTEHAMH.
Oxkasanoch, YTO MCClieIOBaHHBIE BELIECTBA HE BIUSIOT Ha pa-
3pute PMXK [49, 50]

B 3axmioueHue X0Ten0Ch Obl OTMETUTD, YTO B HAYUHOIH uTe-
paType HeT eTMHOTO MHEHUST OTHOCUTETLHO BIMSHHS CAXapHO-
ro nuabera Ha JicueHUE U TTPOAOTKHUTELHOCTD XU3HN OOb-
Heix PMK. B otnenpHBEIX paGoTtax Mpu aHanuse pe3yiTbTaToB
JIeYEHUS He YYUTHIBATACH MATOMOPGONOrMY OMYX0JIH H METO-
Abl TeYeHUd., YUUTHIBasA, YTO B HACTOMINEE BpEMsi BCE valile
BCTPEYaETCs coueTaHue caxapHoro auabdera u PMIK, HeoGxo-
JMMO JaTbHeitIee H3yueHUE B3aHMHOTO BAMSTHUSI 9TUX 3360716 -
BaHMI1 ¥ IOUCK HOBBIX NOAXOJOB K JICYEHHUIO AaHHBIX GOBHEIX,
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CO3JAHUE BUOJOTNYECKHUX ITPEINAPATOB JJIA
JANATHOCTHKH U TEPAIIMU OHKOJOIMYECKUX
3ABOJIEBAHMI1: UMMYHOMATHUTHASI CETAPALTHSL
AHTUTEHOB Y1 EE KOMBHUHAIIMHN

C UMMYHO®JIYOPECIIEHTHBIM AHAJTH30M,
METOJAMH PCR U ®JIYOPECIIEHTHOM
TNBPUIN3AIINA IN SITU

HHUH sxcnepumenmansroil duazHocmuku u mepanuy onyxonei’,
Mockoeckuii eocyoapcmeennblil yHugepcumen
um. M. B. Jlomorocoea’, Mocksa

B nocnennHee necatuneTe ObICTPO pa3BUBACTCS METON HMMYHO-

maruutHol cenapaiui (MM C) cyGKIeTOMHBIX CTPYKTYP U KJIETOK,
OCHOBAHHBI Ha MCHOJIb30BAHUM MarHUTOYPABIsIEMBIX MUKPO-
cthep (MM) n MoHoKIoHaNbHBIX auTuTel (MKA). UTo6H onpee-
JIUTh UCXOAHBIC MATEPUANEI U TIPUGOPHI, METOILI THATHOCTUKH M
6uoTepanuu, NPUMEHIEMEIE TPU TPAHCTUIAHTALMH KOCTHOIO MO3-
ra U CTBOJIOBBIX KpoBeTBOPHBIX KiieTok (CKK), npusenen o630p
Hay4JHBIX nybmukanuii {1—101].

IToBepxHocTh MUKpPOCGHED, DOpMUpPyeMast U3 MOIUCTUPOIA, TIO-

JIMTJIYTAPOBOro ajlbAeruiaa, MmojauakpoieuHa, obecrneyupaeT BO3-
MOXHOCTB a1cOpOLMM W XUMHAYECKOTO cBA3bIBaHUA MKA. O06pa-
3ylolMecd TTPH 3TOM KOHBIOTATHl CIIEMGUIHO CBSI3BIBAIOTCS C
00beKTaMu~-MUIIIEHIMHU, U, HATIPABIEHHO I1IEPEMELLIASICH B MATHUT-
HOM T0Jie, YBJAEKAIOT MUUIEHHU 32 CO00It B CTOPOHY YBETUYCHUS
TPaTUeHTa MOJISI. DTUM CNOCOOOM K3 GUONOTHYECKUX KUAKOCTEHN
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DEVELOPMENT OF BIOLOGICAL DRUGS FOR
CANCER DIAGNOSIS AND THERAPY: ANTIGEN
IMMUNOMAGNETIC SEPARATION AND ITS
COMBINATION WITH IMMUNOFLUORESCENCE
ASSAY, PCR AND FLUORESCENT IN SITU
HYBRIDIZATION -

Institute of Experimental Diagnosis and Therapy of Tumors’',
M.V.Lomonosov Moscow State University?, Moscow

Over the last decade there was a marked advance in develop-
ment of immunomagnetic separation (IMS) of subcellular struc-
tures and cells as based on the use of magnet-driven microspheres
(MM) and monoclonal antibodies (MADb). The attached referen-
ces [1-101] describe materials and instruments, diagnosis and bi- -
otherapy methods used in bone marrow and stem hemopmetlc
cells (SHC) transplantation.

Microsphere surface made of. polystyrene, polyglutar
aldehyde, polyacroleine provide MADb adsorption and chemical
binding. The resultant conjugates bind specifically to targets and
transfer the targets towards field gradient increase in magnetic
field. This technique ensures separation of proteins, nucleic acid-
s, chromosomes, cells and microorganisms from biological fluids
[3,4,8,15,17,18,20,28-30,  33,34,46-48,52,55,57,59,60,63,
66,76,78,84,93,94,96,101]. The MM production technology is



