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Abstract

We have found that the wide range of BIPOLAN effects is provided by biopolymers of the concentrate - pro-
tein complexes of glycosaminoglycans and glycoproteins, making up more than 46.0% of the weight of its
dry matter,as well as free aminoacids (more 13% of which are represented by taurine), hexoamines, biogenic
macro- and microelements, ®3,®6 fatty acids, activated in the process of mussel tissue processing.

High antioxidant activity of biopolymers from the concentrate was the precondition for the research of
BIPOLAN effect on lipid exchange. It is known,that it is observed the correlation between the increased level
of lipids in the blood serum and frequency of heart's ischemia and atherosclerosis for people (Murry R.,1998),
therefore research was carried out on the pattern of the experimental atherosclerosis of 60 rats of Wistar line.
It was stated that the application of BIPOLAN (0.2 g/kg for 30 days) called forth by the end of obser-
vations normalization of the predecessors of the lipoproteins of low density - lipoproteins of very low den-
sity and triglycerides, and the large content of lipoproteins of high density provided the lowest indices of
total cholesterol and lipoproteins of low density among all the groups under review. Prolonged action of

BIPOLAN should be noted revealing even on the 60th day after the experiment being completed.
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Study of the efficiency of mussel concentrated
product (BIPOLAN) as a tool of pathological
changes correction and prevention in organisms of
humans exposed to radiation as a result of the
Chernobyl accident revealed reliable positive
changes in the indices of autonomous regulation of
the cardiovascular system,improvement of the brain
circulation; changes of immune and hemopoietic
systems as well as indices of lipids peroxidation
and antioxidant systems (Nyagu A.I. et al.,1998).
There was demonstrated the possibility to correct
the free-radical dysfunctions in participants of the
Chernobyl catastrophe consequences liquidation
(Simonova L.I. et al.,1998; Alekhina S.M. et al.,
1998; Alesina M.Yu. et al.,1998),appropriateness
to apply in the antioxidant therapy of cancer
patients (Shevchenko I.N.,1998; Simonova L.I. et
al.,2000),in comprehensive treatment of the chron-
ic obstructive bronchitis (Yashina L.A. et al.,
1999) and thyroid gland diseases.

Studying the composition of mussel concentrate,
its basic biopolymers and their effect on lipid
metabolism was the research objective.

SUBJECT AND METHODS

The subject of the research was a concentrated
product BIPOLAN made of Black Sea mussel tis-
sue and its main biopolymers (Bp).There were
physical, chemical, biochemical and biological
methods of analysis applied.The chemical compo-
sition of the concentrated product and Bp was
assayed by standard methods according to State
Standards ("GOST") 7636-85.

bipolanum, radiation injuries, li poproteins, glycoproteins, metabolism.

Nsyuenne adpdekTUBHOCTH KOHIIEHTpaTa W3 MUIUN
(Bunosana), Kak cpeacTBa MPOMUIAKTHKI W KOPPEK-
U [IATOJIOTMYECKUX U3MEHEHN B OpraHu3Me JIHIL, TI0/1-
BEPTIINXCS Jy4eBOMY BO3JEHCTBUIO B pe3yJbTaTe aBa-
pun Ha YepHoObLIbCKONT ADC, BBISBHIO JIOCTOBEPHDIE
MIOJIOJKUATEIbHBIE C/BUTH B TIOKA3aTE/ISIX BEreTaTUBHOM
PETYJISIINT  KapJAUOBACKYJISPHOI CHUCTEMBI, YTyUIleHUN
MO3TOBOTO KPOBOOOPAIIEHs], B U3MEHEHUSIX UMMYHHOIA,
KPOBETBOPHOW CHCTEM, NEPEKUCHOTO OKUCJIEHUSI JIUIIHU-
JIOB U COCTOSHMS aHTHOKCHAAHTHBIX cucteM (Hsary
AW. u coast., 1998). Bbira mokazaHa BO3MOKHOCTD
KOPPEKIMN CBOGOIHOPAIUKAIBHBIX HAPYIIEHUHA Y JIHK-
BUATOPOB TocaecTeuil apapun Ha YAIC (Cumonosa
JIL.. u coasrt., 1998; Anmexuna C.M. u coasr., 1998;
Anecuna M.IO. u coasr.,1998),B aHTHOKCUIAHTHOM Te-
panuu onkojorndeckux GosbHbix (Illepuenxko M.H.,
1998; Cumonosa JI.. u coasrt.,2000); B KOMILICKCHOM
JIEYEHUN XPOHUYECKUX OOGCTPYKTUBHBIX OPOHXUTOB
(dmmaa JI.A. u coaBt.,1999),B medenun 3a6oJeBaHIi
IIUTOBUHON JKeJie3bl.

3ajiaua cocTosiIa B U3YUYEHUH COCTaBa KOHI[EHTpATa W3
MU/IIH,ETO OCHOBHBIX OMOTIOIMMEPOB W WX BJIUSHUS Ha
JIUTUAHDBIE O6MEH TIpu O6JYyYeHUN B 9KCIIEPUMEHTE.

OBBEKTBI U METO/Ibl UCCJIEJOBAHUM
OOBEKTOM HCCJEIOBAHUST CIYKII KOHIIEHTPAT U3 YE€PHO-
MOPCKO¥ Muuu Bumoan u ero OCHOBHBIE GHOTIONMEPDI
(Bm).B pa6ore ucno.mb30Batbl PU3NKO-XUMIYIECKHE, GUO-
XUMHUYECKUE U GUOTOTMYeCKUe METO/IbI aHATN3a. X IMITIe-
CKUIl COCTaB KOHIIEHTpaTa W DI onpenensiu craHaapt-
upiMu MetogaMmu B coorserctsuu ¢ TOCT 7636-85.
Boinenenne bBm ocymectBasiiu 1o MoauduIupo-
BAaHHOW aBTOpPaMU KOMILJIEKCHON MeTOAMKe, IPUTO/I-
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Biopolymers were extracted through application of our
modified comprehensive methodology, suitable for
quantitative extraction of glycoproteins and protein
complexes glycosaminoglycans of one and the same
sample. Associated lipids were extracted by Blair-
Dayar method content of fatty acids was assayed
through the method by N.I. carbohydrate composition
- through paper chromatography, quantitative compo-
sition of sugars - by Hagerdorn-Jensen method (Yer-
makov et al.,1987),amino acid composition - by means
of the automated amino acid analyzer "Biotronic", the
content of macro- and microelements by the atomic
absorption method with the spectrophotometer
"Hitachi",antioxidant activity (in vitro).

Antilipidemic activity of the concentrated med-
ication Bipolan made of mussel was studied on the
experimental atherosclerosis model in 60 female
rats of Wistar line 180-200 g in weight.

In the course of experiment the following groups
of animals were studied:-

intact control;

rats kept on semi-natural antioxidant-free diet;
rats kept on semi-natural antioxidant-free diet,
being given the biological active supplement
BIPOLAN;-

rats,exposed to radiation at the dose of 1 Gy, kept
on semi-natural antioxidant-free diet;-
rats,radiated at the dose of 1 Gy,kept on semi-nat-
ural antioxidant-free diet,being given the biologi-
cal active supplement.

Rats of the intact control group were kept on the
standard diet of the vivarium.Experimental animals
from the 4th and 5th groups were subject to frac-
tional prolonged radiation exposure at the integral
dose of 1 Gy at the installation RUM-17.After the
30th day a part of rats kept on special diet began to
be treated with daily oral doses of BIPOLAN of 0.2
g/kg. The mussel concentrated product was applied
all over the second month of observations,i.e. since
the 30th till 60th days. Since 60th till 120th days all
the groups under study were on the standard vivari-
um diet.In the course of experiment there were fixed
the results of the lipid and lipoprotein spectra of
blood: changes of the level of the total cholesterol
(TCh),of all the fractions of lipoproteins - lipopro-
teins of high-density (LPHD) and lipoproteins of
low-density (LPLD), predecessors of the latter -
lipoproteins of very low density (LPVLD) and
triglycerides (TG). The data obtained were processed
statistically with the application of the Student's cri-
terion (Lakin G.S.,1973).

RESULTS AND DISCUSSION
Concentrated mussel product BIPOLAN was pro-
duced through the enzyme-controlled hydrolysis of
the mussel tissue (Goubanova A.G. et al.,1997),
farmed in the environmentally safe area of the
Tuzla Spit in the Kerch Strait.

The concentrated product made of mussel tissue
appears as a dark-brown viscous liquid with spe-
cific odor and taste with the content of dry sub-
stances (DS) not less than 50% (table 1).

HOW JJIsI KOJUYECTBEHHOTO BBIJIEJIEHUST TJANKOIPO-
TEMHOB W OEJKOBBIX KOMILIEKCOB TJIMKO3aMITHOTIH-
KaHOB M3 OJIHOTO M TOro ke ob6pasia. CBsi3aHHbIE
JUOUABI U3BAeKaan MeToaoMm buaiia-/lafigpa xup-
HOKHUCJOTHBIN cocTaB onpeaensan MeromoM TCX
YIJIeBOAHDBIN COCTaB - METOOM OyMaKHOI XpoMaTo-
rpadum, KOJTNIECTBEHHBIN COCTAB CaXapoB - MO Me-
tony XaremopHa-Uencena (Epmakos A.M. u co-
aBT., 1987), aMMHOKHUCJIOTHBIH COCTaB - Ha aBTOMa-
THYECKOM aMUHOKUCJIOTHOM aHajam3atope "BuoTpo-
HUK", collepXKaHWe MaKpO- W MHUKPO3JEMEHTOB -
aTOMHO-a6COPOIMOHHBIM METOJAOM C TOMOTIBIO
cuektpodoromerpa "Hitachi", aHTHOKCHmAHTHYIO
akTuBHOCTH (in vitro).

AHTHIUTIIIEMUYECKYIO aKTUBHOCTD TIperapara KOH-
IeHTpata W3 MuJuii DBumonan u3ydagm Ha MOJAESN
IKCIIEPUMEHTAJIBHOIO aTepockyeposda Ha 60 Kpbicax-
camkax JimHnn Wistar maccoit 180-200 r.

B xome axcnepuMeHTa ObLIM HCCJICJOBAHDBI CJELYIO-
mye rpynibl JKUBOTHDBIX ! -

MHTAKTHBIl KOHTPOJIb;-

KPBICBI, COIEPIKABIINECS HA TIOJyHATYPAJIbHOM Ge3aH-
THOKCH/IAHTHOM DAI[HOHE;-

KPBICBI, COIEPIKABIINECS HA TIOJyHATYPAJIbHOM Ge3aH-
THOKCH/IAHTHOM PDAIMOHE, IOJyYaBlnne GHOLOGABKY
BUITOJIAH;-

KpbIChI, 06ayueHHble B go3e 1 I'p, Ha mosyHarypasb-
HOM 6€3aHTHOKCHIAHTHOM PallMOHE;-
KpbIChI,00.1y4eHHble B 1o3e 1 I'p,Ha nosynarypasibHoM Ge-
3aHTHOKCH/IAHTHOM PAIlNIOHE, TTOJIy4aBIre GHOJ00aBKY.

Kpbicbl MHTaKTHOTO KOHTPOJIS HAXOIWJIUCh HA CTaH-
JAPTHOM PAIMOHE BUBAPUS. IKCIIEPUMEHTAIbHDIE KU-
BOTHBIE 4 U 5 TPYMII MoABEpTaan (HPaKINOHNPOBAHHO-
My MPOJIOHTMPOBAHHOMY OOJIYYEHHIO B CYMMAapHOI
noze 1 I'p Ha ycranoBke PYM-17.1locre 30-x cyTox
YacTh KPbIC, HAXOJMBIINXCS HA CIIEIPAIMOHe, HAaunHa-
Jia TIOJIy4aTh JieYeHUWE B BU/IE €KEHEBHBIX BBEICHUI
bBunomana mepopasbao B nmosze 0,2 t/kr. Ilpemapar
MPUMEHSIU B TEUYEHUE BTOPOTrO Mecsiia HabJIio/IeHuil,
T.e. ¢ 30-x mo 60-e cytku. C 60-x mo 120-e cyTku Bce
uccyeyeMble TPYIIbl HAXOAWJINCh HA CTAIlMOHAPHOM
parnmone BUBapus.B Xoje skcnepuMmeHTa (PUKCHPOBA-
JIUCh Pe3yJIbTaThbl JIUIH/HOTO ¥ JIUTIOIPOTEHHOBOTO
CIIEKTpa KPOBH: M3MEHECHUE YPOBHeEil 06IIero XxoJecre-
puna (OX), Beex ¢paxuuii JIUIOMPOTENHOB - JUIO-
npoTtenHoB Bbicokoil maoraoctu (JIIIBII) u munonpo-
TennoB HuU3Koil mnoraoctn (JITTHID), npeamecTBeHHN-
KOB TIOCJIEIHUX - JIUTIOIIPOTEMHOB OYEHb HU3KOIl IJIOT-
noctu (JITTOHIT) u tpurmunepugos (TT.ITonydentbie
JaHHbIe 06PAa6OTAHbI CTATUCTUYECKU C TIPUMEHEHUEM
kpurepust Croiosenta (Jlakun I'.C.,1973).

PE3YJIBTATDbI U UX OBCYKJIEHUE
Konnentpar n3 muauit Bunonan mosydyen meromom
ynpaB/sieMoro  (bepMEeHTATHBHOTO THPOJN3a TKAHU
vugnn  (TCy6Ganosa A.I. m coasr., 1997), Ky/bTu-
BUPYEMOIl B 9KOJIOTHYECKHN YNCTOM paiioHe Kochl Tysia
Kepuenckoro mpoJmBa.

KonnenTpar u3 Muauil 1pejcraBiaser co6oii BA3KYIO
TeMHO—KOpI/I‘{HeByIO JKUIAKOCTb CO CHeL[I/ICbI/ILIeCKI/IM
3allaXOM M BKYCOM C COZlepsKaHHeM CyXHX BeliecTB
(CB) ue menee 50% (raGauna 1).
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TABLE 1

CHEMICAL COMPOSITION OF THE CONCENTRATED PRODUCT MADE OF MUSSEL (N=36)

TABJILIA 1

XUMMHECKMIA COCTAB KOHLIEHTPATA 3 MOV (N=36)

Content, %
Subject of th h i
ubject ot the researe DM Protein Carbohydrates Minerals Lipids
N,x6.25
Concentrated product of
mussel tissue — BIPOLAN 50.3£0.3 22.3+4.7 20.745.3 5.7£0.3 1.2+0.2

The major part of the DS in the concentrated prod-
uct was represented by proteins (22.3+4.7%) and
carbohydrates (20.7+5.3%), which contents were
subject to great seasonal fluctuations: the greatest
amount of proteins falls on the spring and autumn
period,carbohydrates - on summer. In general,due
to the equal energetic consuming of proteins and
carbohydrates the concentrated products preserve
the equal energetic value at the level 180
kcal /100 g all over the year.

The active acidity of the concentrated products
changes within the range pH 5.4-5.8; they are well
dissolved in water forming colloid solutions char-
acterized with the negative values of the oxidation-
reduction potential (-0.9 - -1.2 mV) and antioxi-
dant activity (in vitro),equal to 17.0=19.5.

The greater part of the concentrated product DS
(on average 73.6+£9.6% of DS weight) is repre-
sented by biopolymers, binding on average up to
64.0% of proteins, 91.0% carbohydrates, 49.2% of
minerals and 37.3% of lipids from their content in
concentrated product (table 2).

Ocnosnast Mmacca CB komIienTpara mpe/crasiena 6e-
koBbiMu BemectBamu  (22,3+4,7%) u  yriaeBojgamu
(20,7+5,3%), comepskanue KOTOPbIX MOABEPIKEHO 3Ha-
YUTEJbHBIM CE30HHBIM KOJIEOaHUSIM: HamOOJIbIIee KO-
JINYECTBO GEJKOBBIX BEIIECTB TPUXOIUTCS HA BECEH-
HUIl U OCEHHUIl Tepuobl, yrieBol0B - Ha JeTHuil. B
1IeJIOM, B CHJIy PaBHON 3HEPTOEMKOCTH OEJKOB U
YIJIEBOJIOB, KOHIIEHTPAT B TeYEHHE TOJa COXPaHseT
MPUMEPHO PABHYIO 3HEPreTHYECKYI0 I[€EHHOCTb Ha
yposue 180 kkan,/ 100 r.

AKTUBHasg KHUCJOTHOCTb KOHIIEHTpaTa WM3MEHSEeTCS B
npenesaax pH 5,4-5,8; xopoiio pacTBopsieTcst B BOJIE €
06pa3oBaHUEM KOJIJIOUHBIX PACTBOPOB, XapaKTepU3y-
€TCd OTPUIATeJbHbIMA 3HAYCHUSIMU OKUCJIUTEJIbHO-
BocctanoBuTeapHoro nortennuana (-0,9 - -1,2 MB) u
AHTUOKCHIAHTHOH akTuBHOCTBIO (in Vvitro), paBHOM’
19,7+1,7.

Boabmasa uwacte CB konnenrpara (B cpegnem
73,6+9,6% or maccer CB) npezcrasiena Guonosmme-
paMHu, KOTOpbIe CBSI3bIBAIOT B cpenHeM 10 64,0% Gel-
ka,91,0% yruesonos,49,2% MUHepaJbHBIX BEIIECTB 1
37,3% JMIUZOB OT COAEpP’KaHWS WX B KOHIIEHTpare
(ta6bauma 2).

TABLE 2

SPECIFIC FEATURES OF BIOPOLYMERS (BP) OF THE MUSSEL CONCENTRATED PRODUCT (N=5)

TABJIMLIA 2

XAPAKTEPUCTUKI BMOMOJSIMMEPOB (B) KOHLIEHTPATA 13 MAOWA (N=5)

Subject of Content in Bp**
the Bp* weight Protein  |carbohydrates minerals lipids AOA
research
32.044.5 33.7£1.9 57.4+0.7 6.9+0.9 1.3+0.2
Bp-1 64.0+£9.0 50.9+13.4 83.8+£3.0 42.9+5.2 3.1+6.4 15.7+1.4
4.8+0.3 57.4+1.0 32.240.8 6.7+0.6 0.8+0.1
Bp-2 9.6+0.6 13.2+2.8 7.1+£0.6 6.3£1.6 3.2+1.0 35815

Note: *weight of Bp (numerator - g per DS, denominator - % of the DS weight of the concentrated product);

** content in Bp (numerator - % per DS, denominator - % of the weight of the substance under review in the original concentrated product).

Tovmeuarme: *macca bn (wicnurens - r Ha CB, sHameHatens -

% maccel CB koHuenTpara);

** conepxarme B bn (wicnmTens - % Ha CB, sHameHaTens - % OT MOCCHI MCCNIEAYEMOrO BELLLECTBA B MCXOLHOM KOHLI,eHTPClTe).

The rest part of the components of the concentrat-
ed product is represented being free.

In general the concentrated product and its
biopolymers (Bp) are peculiar with well-balanced
composition of amino acids (AA). The percentage
of essential AA in the concentrated product is up
to 40% of their total amount, with leucine, valine
and lysine prevailing; essential AA makeup 42.4%
in Bp with leucine, valine and methionine pre-
dominance (table 3).

OcraBiasicss 4acTb COCTABHBIX KOMIIOHEHTOB KOHIIEH-
Tpata IIpeacTaBJieHa B CBOéO,C[HOM COCTOAHUN.

Konmenrpar B nenom u ero 6uononumepbr (Bm) xa-
pPaKTepusyoTcs: cOaTaHCUPOBAHHBIM COCTABOM aMUHO-
kucaor (AK). Ha mouaio nesamenuMbix AK B cocrase
KOHI[eHTpara mpuxoutcs g0 40% or obiuero ux co-
JlepKaHus, Ipeo0aafaioT JellH, BAIUH U JIU3UH; B
cocrase bn nezamenumbie AK cocrasigior 42,4% c
npeobyafaneM Jiel[iHa, BaJuHa U METHOHHHA
(ta6numa 3).
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TABLE 3

AMINO ACID COMPOSITION OF THE CONCENTRATED PRODUCT (N=3)

TABJMLIA 3

AMUHOKMCIIOTHBIM COCTAB KOHLIEHTPATA (N=3)

The names of Content of amino acids in the specimen
the amino acids In the concentrated In Bp In free state
product

. 1.44+0.20 1.00 0.44

Lysine (Lys) 5.54 5.60 5.14

. . 0.80+0.18 0.52 0.28

%ok Y,0V-V,10 MeJ&

Histine (His) 3.07 291 3.32

" 1.43%0.13 0.77 0.66

k% —_—— e —_— _—

Arginine (Arg) 5.50 431 7.77

. 2.47+0.19 2.22 0.25

ko EALEL ) A . as Madanr

Aspartic (Asp) 9.36 12.44 2.02

. 1.10£0.10 0.96 0.14

Threonine (Thr) 74.23 _5.38 1.64

. 1.00=0.09 0.77 0.23

k% —_ —_ e

Serine (Ser) 3.79 431 277

. 3.06=0.30 2.48 0.58

k% — e = =

Glutamic (Glu) 11.97 13.89 6.79

. 1.27+0.22 0.99 0.28

kk —_= _— _

Glycine (Gly 4.88 5.55 3.32

. 1.250.07 0.71 0.55

k% —_— e —_— p ALl

Alanine (Ala) 431 3.97 6.40

. 1.44+0.08 0.98 0.46

skk —_ pAr4Acd T

Valine (Val) 5.54 5.49 5.35

Methionine 1.18+0.23 0.98 0.20

(Met)** 4.54 5.49 1.69

. 1.06£0.13 0.71 0.35

Isoleucine (Ile) 4.08 397 411

. 1.8020.16 .14 0.66

ko —_—— EXE Su MUV

Leucine (Leu) 7.08 6.38 7.70

. 0.97+0.13 0.68 0.29

k% —_— e =0 V.&7

Tyrosine (Tyr) 3.73 3.81 3.45

Phenylalanine 1.12+0.07 0.84 0.68

(Phe) 431 4.70 8.30

Tryptophane 0.39+0.07 0.37 0.02

(Trp) 1.50 2.07 0.23

4 0.95:0.14 0.44 0.51

kk —_— e =TT el 2

Proline (Pro) 3.65 2.46 5.90

. 0.82+0.12 0.71 0.11

k% _ _ AR

Cystine (Cys) 3.15 3.97 134

Taurine ¢ 2.40+0.48 0.58 1.82

u 9.24 3.25 21.30

r-aminobutyric 0.03+0.01 - 0.02

acid 0.12 0.23

25.98 17.85 8.53

Total 100.0 68.7 32.87

Note: *content of AA (numerator - g per 100 g of natural product, denominator - % o total content); ** glucagenic AA.

ovmeuarme: *copepxarme AK (wicnmTens -

The distinctive feature of the concentrated prod-
uct AA composition is high content of taurine
(over 9.0%),having the important role in metab-
olism, as well as glucagenic AA (over 70.0%),
being the source of the intermediate substance of
Crebbs' cycle and promoting to formation of the
additional ATP in the process of acetyl-CoA
catabolism.

Carbohydrates in the concentrated product are
represented by the physiologically essential mono-
saccharides (table 4), which in the glycosamingly-
canes chains (Ura and AC) and oligosaccharide
(or glycane) chains (hexose,SiA,Ara, Xyl and AC)
are usually covalently bound with protein,forming
the protein complexes of glycosaminglycanes and
glycoproteins (biopolymers).

r Ha 100 r HaTypansHOro MpomykTa, 3HAMEHATENb - % CYMMOPHOTO COREPIKOHMS);

** rniokareqHsie AK.

OTIMYUTENBHOI 0COOEHHOCTHIO aMUHOKUCJIOTHOTO CO-
CTaBa KOHIIEHTPATa SIBJSETCST BBICOKOE COJEpPKaHNe B
rem taypuna (6osee 9,0%), Urpaioiero BasKHyio poJib
B MeraboJsmu3Me, a Takxke riaokareaasie AK (6omee
70,0%), ABIAIOIUXCS HCTOYHUKOM HHTEPMEIMAHTOB
mukaa Kpe6ca u croco6eTByIomux 06pa3oBaHUIO [10-
nosHuTenbHbIX KoamdecTB ATMD B opranusme B Npo-
necce karabosnsma amerua-CoA.

Y TJ1eBO/IbI KOHI[EHTPATA TIPEICTABJIECHDI (DU3NOIOTHYE-
CKM Ba)kKHbIMM MoHocaxapugamu (tabiauna 4), KOTo-
pble B CcOCTaBe TJIMKO3aMUHOTJIMKAHOBBIX Ilenei (Ura
u AC) u onurocaxapugnbix (UM IIMKAHOBBIX) LieIeit
(rexcospr, SiA, Ara, Xyl u AC) 06bIYHO KOBaJEHTHO
cBsi3aHbl € G6eJKOM, 06pasyst GelKOBble KOMILIEKCHI
[JIMKO3aMMHOIIMKAHOB U TJMKOIPOTeMHOB (6G1OIo/Im-
MEPBI).
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TABLE 4

CARBOHYDRATE COMPOSITION OF THE MUSSEL CONCENTRATED PRODUCT
AND TS ESSENTIAL BIOPOLYMERS

TABIIMLIA 4

COCTAB YITIEBOLOB KOHLEHTPATA M3 MO M ETO OCHOBHbIX BMOMNOJSIMMEPOB

Mass percentage of monosaccharide in a sample *
Monosaccharides Concentrated Bp-1 Bp-2 In free state
product
Hexoses: 3.72/17.20 8.40/24.00 3.40/17.43 1.11
- glucose (Glc) + + + —
- rhamnose (Rham) + + + —
- galactose (Gal)** + + + —
- fructose (Fru) + + + —
Ureic acids (Ura)** 5.94/27.50 11.12/31.70 46.40/23.70 —
Pentoses*,**: 2.14/9.90 5.02/14.30 1.28/6.56 —
- arabinose (Ara) 0.58/2.68 1.28/3.56 0.53/2.70 —
- xylose (Xyl) 0.97/4.49 2.45/7.00 0.31/1.59 —
- ribose (Rib) 0.59/2.73 1.29/3.68 0.44/2.25 —
Analic acids*, ** 1.79/8.28 2.96/8.40 4.21/21.59 —
Aminosugars*** ** 7.19/34.2 7.46/21.30 6.03/30.90 1.09
The mass percentage of 21.6 35.00 15.50 2.2
carbohydrates, %

Note: *mass percentage: in the numerator - % of wet substance, in the denominator - % of carbohydrate mass; **obligatory component of oligosac-

charide chains in glycoproteins; ***

obligatory component of glycosaminglycanes.

anMe’-lGHME.' *Maccosast [ona: B wacmtene - % Ha CbIPOe BELLLECTBO, B 3HOMeEHATene - % oT Mmaccel YrnesoAa; **06s13aTENMbHBIN KOMMOHEHT

O}'IMI'OC(]XGPMJ:LH!:IX Lenewn I'J'IVIKOI'IPOTeMHOB; *,**

Biological functions of such biopolymers are quite
various: being the main substance of the intercel-
lular matrix, they,besides the plastic function, play
certain role in processes of permeability, fibrillo-
genesis, reparatory regeneration, regulation of
activity of a number of enzyme systems,as well as
water metabolism and electron exchange (  Murry
R. et al,1994; Cohlmann J.,Roem K.,2000),inhib-
it the formation of tumors, atherosclerosis, increase
the natural resistance, stimulate hemopoiesis. The
mineral composition of concentrated product is of
wide spectrum of macro- and microelements,
including all the biogenic elements - P,Na, K, Ca,
Fe,Mg,etc. (table 5).

00A30TENbHbIM KOMMOHEHT TNIMKO30MMHOT MK OHOB.

Buosornueckue (yHKINU 9THX OUONOJMMEPOB BeChbMa
PasHOOGPA3HbI: SIBJISISICb OCHOBHBIM BEIIIECTBOM MEKKJIE-
TOYHOTO MATPUKCA OHU MOMUMO TLIACTHYECKONW (DYHKIHN
UTPAIOT OIPE/EJIEHHYIO POJIb B IIPOIECCaX IPOHUIIAEMO-
cru, pubpusLIoreHesa, peraparnBHON pereHeparnim, pery-
JIAIMA  aKTHBHOCTH psifia (DEPMEHTATHBHBIX CHCTEM, a
Tak)Ke BOAHOrO M sjekTponHoro o6mena (Mappu P. u
coasr., 1994; Kombman $1., Pém K., 2000), unru6upyror
06pa3oBaHue OIyX0JIEl, aTePOCKIEPO3a, IOBBIIIAIOT €CTe-
CTBEHHYIO PE3WCTEHTHOCTb, CTUMYJIHMPYIOT KPOBETBOPE-
HEe.  MuHepaJbHBI COCTaB KOHIIEHTPATa XapaKTepu-
3yeTcsl MIMPOKUM CIIEKTPOM MaKpO- M MHUKPO3JIEMEHTOB,
B T.4. NPHUCYTCTBHEM BCeX OMOTE€HHBIX 3JIEMEHTOB - P,
Na,K,Ca,Fe,Mg u ap. (tabmama 5).

TABLE 5

MINERAL COMPOSITION OF THE MUSSEL CONCENTRATED PRODUCT

TABIMLA 5

MVHEPAJTbHBIM COCTAB KOHLEHTPATA 13 MO

Macroelements, mg/kg

Mg Na K Ca P XJIOPUIbI
680-720 10290-5360 5230-3540 9380-6950 4260-2600 25800-16790
700 7825 4380 8170 3430 21300
Microelements, mg/k;

Fe Mn Cr Ni Won
29.52-49.90 16.2-32.8 1.90-2.73 1.55-3.31 3.10-3.80
39.7 24.5 2.30 2.43 3.45

Availability of minerals in the content of biopoly-
mers increases and facilitates their assimilation
(Martynov L.,2000). The level of heavy metals con-
tent is much lower than permissible concentrations
adopted by the Ministry of Health of Ukraine; chlo-
rine-organic pesticides are absent (table 6).

[IpucyrcTBue MWHEpPAJbHBIX BEMIECTB B  COCTaBe
OMOTIOJNUMEPOB  YBEJUYMBAET W OOJETYaeT  UX
ycgostemocts (Maptbiios JI.,2000). YpoBeHb TSKeIbIx
MetasioB 3HauntenbHO Hke [I/IK, paspemeHHbIx
MuH3/paBoM Y KpauHbl; XJOPOPTaHMYECKUE MECTHITU/IDT
orcyrerByior (taGmina 6).
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TABLE 6

HEAVY METALS IN THE MUSSEL CONCENTRATED PRODUCT

TAB/TMUA 6

TSKEbIE METAJTIbI B COCTABE KOHLIEHTPATA

Content of heavy metals, mg/kg
Hg As Cu Pb Cd Zn
0.02-0.01 1.29 5.90 0.01 0.01-0.03 9.39
Permissible concentrations
0.20 | 5.0 | 30.0 | 10.0 | 2.0 | 200

Lipid composition of the concentrated product and
its biopolymers (table 7) proves high contents of
biologically active poly-non-saturated ©3, o6-type
fatty acids,taking part in regulation of many physi-
ologically important processes in the organism.

JIMIUIHBINA COCTaB KOHIIEHTPATa U €ro OHOI0JIUMEPOB
(Ta6mmma 7) CBUAETENBCTBYET O BBICOKOM COJAEPIKA-
HUM OMOJIOTHYECKH AKTUBHBIX IIOJIMHEHACHIIEHHBIX
®3, ®6 KUPHBIX KHUCJIOT, YYACTBYIONINX B PETYJSAIINNA
MHOTHX (DU3NOJOTUIECKN BaXKHBIX TTPOIECCOB.

TABLE 7

SPECIFIC FEATURES OF LIPIDS OF THE CONCENTRATED PRODUCT AND TS BIOPOLYMERS

TABJWMLA 7

XAPAKTEPUCTUKA JIMMMAOB KOHLEEHTPATA M ETO BMOTNOJIMMEPOB

Mass percentage, % of the total number of fatty acids Bioactivity of
The subject of Total PNSFA ) lipids )
the research | pias | NSFA L 18D e | 183 | 204 ;1}: 22:6 | total V“;'"g":f‘;:t’“/
Concentrated 1.30 41.6 31.80 6.14 4.34 6.86 3.51 1.39 | 22.20 15.7
product
Bp-1 1.10 20.00 | 37.30 8.60 5.70 7.70 6.80 9.50 | 38.30 19.40
Bp-2 0.90 15.40 | 38.50 9.20 6.10 8.20 7.30 10.20 | 41.00 21.90

The concentrated product may contain in low
amounts water and oil-soluble vitamins, having an
important regulatory role in metabolic processes
in the organism (table 8).

B cocraBe konienTpata B HEGOJIBIINX KOJUYECTBAX
COJIEPIKATCS BOMO- WM KHUPOPACTBOPUMBIE BUTAMUHBI,
BBITIOJTHSIONIIE BAKHYIO POJIb PETYJISITOPOB IIPOIIECCOB
oOMeHa BemecTs B opranusme (Tabmuma 8).

TABLE 8

VITAMIN COMPOSITION IN' THE MUSSEL CONCENTRATED PRODUCT

TABJIALIA 8

COCTAB BATAMMHOB B KOHLIEHTPATE 13 MO

Vitamin Mass percentage, mg% Vitamin Mass percentage, mg%
A (retinol) 0.04 PP (niacin) 2.22
E (tocopherol) 0.79 C (ascorbic acid) 3.79
B, (thiamine) 0.16 B-carotene (provitamin A) 0.46
B, (riboflavin) 0.48

The concentrated product and Bp-1 (1% of water
solution) has wide-band of UV-absorption as a
plateau in the wave range A 220-230 and 250-270
nm, indicating their heterogeneity. Spectrum Bp-
2 is characteristic of narrow and intensive absorp-
tion bands with A 210, 240, 260 and 280 nm;
according to the gel-chromatography data on
cefadex G-50 it is homogenous.

As it is seen, the components of the mussel concen-
trated product are various in the chemical composi-
tion and both provide the supply of the physiologi-
cally essential ingredients to the human organism
and determine its comprehensive biological activity.

The present paper provides data of the experimen-
tal research on the effect of mussel concentrated
product BIPOLAN, the provisional condition for
which were its antioxidant properties.

Received data (table 9) have shown that with
modeling the experimental atherosclerosis on the
30th day the significant changes in the levels of
total cholesterol (TCh) (200% of the norm) and
LPHD (247% of the norm) were observed in blood
of animals; however contents of LPVLD and TG
increased only at 48-38%.

Jlna konnenrpara u Bu-1 (1% Bogmoro pacrtsopa) xa-
paKkTepHa IMIMPOKas I0JIO0CA TMOTJIONEHUS B 06JacTi
Y@ B Buse niaTo B AManas3oHe JJnH BoJH A 220-230
n 250-270 HM,UTO CBUAETEILCTBYET 06 WX TETEPOTCH-
nocru. Cnexkrp bn-2 npezacraBieH y3KUMM U UHTEH-
CUBHBIMU TOJIocamMu morjomenns mpu A 210,240,260
n 280 HM; 1O JJaHHBIM Tesb-XpoMaTorpacdun Ha ceda-
nexce G-50 OH TOMOTEHEH.

Kaxk BuiHO, KOMITOHEHTHI KOHIIEHTPATA W3 MUMI Pa3HO-
00pa3HbI 10 XIMIYECKOMY COCTaBY 1 He TOJBKO oOecTie-
YUBAIOT HOCTYIVICHNE B OPTaHI3M YeJ0BeKa (PHU3N0JIOTH-
YECKH BAJKHBIX HHTPEUCHTOB, HO U OIPEAEJAIOT €ro
Pa3HOCTOPOHHIOI GHOJOTHYIECKYI0 aKTUBHOCTD.

B mnacrosimeit paGoTe TpUBEJICHBI JJAHHDBIE 3KCIIECPUMEH-
TAJbHBIX HCC/AEIOBAHMI AHTUINIHIEMIUECKUX CBOUCTB
KOHIIEHTpaTa W3 Muanii bumonana, MpeAmochLIKON It
KOTOPBIX TIOCJTYKUJIN €T0 aHTHOKCH/IAHTHBIE CBOMCTBA.

[MTonyuenunie pannbie (Tabauia 9) moKasamm, 4TO B
YCJIOBUSX MOJICTUPOBAHUS 3KCIEPUMEHTATHHOTO are-
POCKJIEpO3a B KPOBY KUBOTHBIX Ha 30-e¢ CyTKU HabJI0-
JIAIOCh 3HAUWTENbHOE n3MeHenune yposHein OX (200%
nHopmer) u JIIIBII (247% HOpMBL), OZHAKO COAepKa-
mre JITTOHII u TT 6pui0 yBemdeno Beero Ha 48-38%.
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CHANGES IN LIPID AND LIPOPROTEID BLOOD SPECTRA OF THE EXPERIMENTAL ANIMALS

M3MEHERME JIMMMOHOTO U JIMNOMPOTEMAHOTO CIEKTPA KPOBM
IOKCTMEPUMEHTAJTIbHBIX XKMBOTHBIX

Ppra—
Days after the Indices Intact control | Atherogenic Atherogenic Radiation + atlllle 2:(1:3::3: diet
impact M Gram-mol/l (n=12) diet diet + Bipolan |atherogenic diet + B%polan
(n=12) (n=12) (n=12) (n=12)
30™ day TCh 2.52+0.13 5.08+0.58* - 5.43 £ 0.69* -
% 100 201.5 215.5
LPHD 1.74+0.12 4.30+0.1* - 3.70 £0.61* -
% 100 247.1 212.6
LPLD 0.84+0.12 1.55+0.20* - 1.34 £0.30* -
% 100 185.0 159.5
LPVLD 0.27+0.02 0.40+0.03* - 0.47 £0.06* -
% 100 148.1 174.0
TG 0.60+0.05 0.86+0.08* - 1.04+0.15 -
% 100 137.5 173.3
60™ day TCh 2.52+0.13 6.23£0.50* 4.5840.45% ** 6.80+0.25* 6.18+0.28*
% 100 247.2 181.7 269.8 245.2
LPHD 1.74+0.12 1.99+0.24 3.21£0.34% ** 143+0.2 1 3.05£0.05%,**
% 100 114.3 184.4 82.1 175.2
LPLD 0.84+0.12 3.70+0.36* 1.65+0.20%,** 4.42+0.44%* 2.6240.40%,**
% 100 440.4 196.0 526.1 311.9
LPVLD 0.27+0.02 0.58+0.05* 0.34+0.09 ** 0.46£0.01* 0.51 £0.08*
% 100 214.8 125.9 170.3 138.8
TG 0.60+0.05 1.28+0.12* 0.75+0.05 ** 1.12+0.13* 1.01+0.28*
% 100 213.3 125.0 186.6 168.3
120™ day TCh 2.88+0.12 6.44+0.42* 4.26+0.04 ** 6.62+0.82* 3.82+0.32 **
% 100 223.6 147.9 229.8 133.0
LPHD 1.24+0.08 1.48+0.13 2.21£0.18%* 2.08+0.05* 3.3240.22 **
% 100 119.0 135.7 167.7 267.7
LPLD 1.26+13 3.45+0.48* 1.71£0.02** 3.77+0.62* 1.94+0.26%,**
% 100 273.8 135.7 299.2 153.9
LPVLD 0.3140.02 100 0.40+0.09 0.34+0.08 0.32+0.09 0.29+0.05
% 129.0 109.6 103.2 93.5
TG 0.68+0.05 0.88+0.20 0.76+0.10 0.72+0.19 0.63+0.12
% 100 129.8 111.1 105.8 92.6

TABLE 9

TABIMLIA 9

Note: *p < in relation to the intact control; **p < in relation to the appropriate non-cured groups.

NPMMGLIGHME.‘ *P < MO OTHOLLEHUIO K MHTOKTHOMY KOHTPOJ'HO; **p < MO OTHOLLEHMIO K COOTBETCTBYIOLLIUM HENEYEHHbIM I'pyl'II'ICIM.

The combined effect of radiation and special nutri-
tion were also characterized by the reliable
increase in the content of TCh, TG and lipopro-
teins of all the types on the 30th day.

The mussel concentrated product was applied for
the whole 2nd month of observations for rats of
the 3rd and 5th groups. By the 60th day in ani-
mals being kept on the special diet the serum con-
tent of LPVLDand TG went on increasing (up to
215% and 213% of the standard values respective-
ly p<0.01). The antiatherogenic LPHD level had
slumped down to 114% of the norm, but the con-
centration of extremely hazardous for the organ-
ism LPLD had increased in 4.4 times.

The most evident disorders of the lipid metabo-
lism indices were observed in the group with the
combined effect of radiation and antioxidant-free
diet. The accumulation of the atherogenic LPLD
at these animals was the highest among groups

CoueranHoe JIefiCTBUE paJiUalliy W CIEUAIbHON Ji1e-
ThI TaKXXe XapakTepu3oBasiochb Ha 30-e CyTKU /10CTO-
BepHbIM TIOBbIeHueM cojsiepxkanust OX, TT u suno-
IIPOTEMHOB  BCEX KJACCOB.

Konnenrpar u3 Muanii IpuMeHsIN B TeYeHUE BCETO
BTOPOTO Mecsna HabgoJAeHnil s Kpbic 3 U S
rpymn. K 60-M cyTkam B ChIBOPOTKE KPOBU 3KUBOT-
HbIX, HAXOJMBIIMXCS Ha CIEIUAJIbHOM PpalluoHe,
npojoskano Hapacrarb cojepskanue JITIOHIT u
TT (go 215% u 213% HOpMaJbHBIX 3HAYEHUH COOT-
BerctBenno P<0,01). YpoBeHb aHTHATEPOrEHHBIX
JITIBII pesko yman go 114% nopmbi, HO B 4,4 pasa
MOBBICUJIACHh KOHIIEHTPAIIUS ONACHBIX JJIS OPraHu3-
ma JITTHII.

Hawu6osiee BbIpaskeHHbIE HAPYIIEHUs TTOKa3aresei -
nuaHoro o6MeHa HAGJIONANUCH B TPYIIE C COYETAH-
HbIM JleficTBUEM pajuaiuu U 6e3aHTHOKCUIAHTHOTO
paimmona. Haxomsenne ateporennbrx JIITHII y atux
JKUBOTHBIX OBLJIO CAMbIM BBICOKUM U3 BCEX HUCCJE/Iye-
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under study: 526% of the intact values, which
were as much as twice exceeding indices of the
irradiated animals. In this period the rats of this
group showed the lowest indices of the
antiatherogenic LPHD, which made up totally
82% of the norm that proved depletion of the
reserves of the antiatherogenic protection.

Since the 60th day and for the next 2 months the
index of the TCh content in the groups of animals
2 and 4 did not change almost as compared with
the previous term of the research (224% and 230%
of the norm). The level of LPLD remained being
constantly high, the accumulation of the athero-
genic lipoproteins was highest even on the 120th
day among the groups specified.

The amount of cholesterol in the atherogenic frac-
tion of LPLD in the group of animals kept on
purely atherogenic diet and in those taking
BIPOLAN reduced greatly (about twice) that
was characteristic of the rapid restoration of cho-
lesterol level after terminated impact of one of the
harmful factors in the presence of medications
with the antioxidant protection.

The same animals expressed normalization of the
content of the antiatherogenic fractions of the
lipoprotein spectrum (LPHD), and although in
group of the irradiated animals, earlier kept on
atherogenic diet, the level of this index was 100%
higher as compared with the norm, being however
the least deviation from that. In the rest of groups
of experimental animals the LPHDwas as much as
2.2-3times higher. The indices of the predecessors
of lipid atherogenic classes (LPVLDand TG) did
not reliably differ from norm in neither of the
groups under research.

Application of the anti-oxidant treatment with
mussel concentrated product for a month did pre-
vent the development of the atherosclerotic dys-
functions of the lipid metabolism characteristic of
this model. This fact was proved by lower values
of the TCh,LPLDand LPVLDcontent. Moreover,
it preserved potential antiatherogenic mechanisms
by keeping the high pool of LPHD.

For the 3rd and 4th months of observations rats
from all the groups were kept on the standard
nutrition of vivarium, obtaining all the required
antioxidants from food. However, by the end of
the research (the 120th day of the observations)
rats not being given the antioxidants for 2 months
of observations had the level of total cholesterol
increased more than twice.

In the group of theirradiated animals kept on spe-
cial diet even 4 months after the completion of
exposure and in a month upon completeness of the
diet, the indices of lipid metabolism proved the
great shifts towards increase of the atherogenicity
and reduction of the protective properties of the

MBIX TPyI: 526% MHTAKTHBIX 3HAYEHUIT, 4TO B 2 pasa
MPEBBITIAJO TTOKA3aTean y 0OTyYeHHBIX JKUBOTHBIX. B
3TOT TIEPUO/T Y KPBIC 3TOW TPYIILI OTMEYATIHUCH CaMble
HU3KNe Tokasatesau antuateporeHHbrx JIIIBII, koro-
pble COCTaBJISIN Bcero 82% HOPMBI, UTO CBU/IETENb-
cTBOBaJsi0 06 WCTOIIEHUM PE3ePBOB aHTHUATEPOTEHOM
3alIUTHI.

C 60-x cyTok u B TeueHue IIOCIELYIOIUX 2-X MeCsIeB
HaOJofieHnii okasaresib cogepskanuss OX B 2 u 4
IPyNMAax SKUBOTHBIX TPAKTUYECKH He M3MEHWJICS MO
OTHOLIEHWIO K IIPeAbLAYLIeMy CPOKY UCCJE/OBAHU
(224% wu 230% nmopmbr). OcraBajcs TakxkKe CTaGUJIb-
HO BbicokuM yposenb JIITHII, mpumuem Hakomienue
aTepOTeHHBIX JINTIOMPOTENHOB U Ha 120-e cyTkn 6bBLIO
HamOOJIBIINM B YKa3aHHBIX TPYTIax.

KosmmvecTBO XOJectepwHa B aTeporeHHOW (pakiun
JIITHII B rpymnie »KUBOTHBIX, COLEPKABIINXCS TOJIbKO
Ha aTepOTeHHOM pallNoHe, M B TPYIIE KUBOTHBIX, ITO-
JIy4aBIIUX Burosa, 3Ha4uTeIbHO cHU3MIAch (mouTn
B 2 pasa),uTo XapakTepusyer ObICTPOe BOCCTAHOBJIE-
HIe YPOBHS XOJIeCTepUHA 1T0 OKOHYAHWUH JIefICTBUS Of1-
HOTO M3 MOBPEXAAIMNX (PAaKTOPOB B TIPUCYTCTBUU
IpernapaToB aHTHOKCH/AHTHON 3alUThI.

Y artUx Ke SKUBOTHBIX OTMEYATach HOPMAJU3AIUS
COJIEPIKAHWS AHTUATEPOTEHHBIX (DPaKIuil JHUITOTIPO-
tennosoro cnekrpa (JITIBII),u xora B rpymnme o6uy-
YEHHDBIX JKUBOTHBIX, PaHEe COMEPIKABIIMXCS HA aTepo-
TEHHOM PaIliOHEe, YPOBEHD 3TOTO TOKA3aTesT ObLJ BbI-
me 100% HOPMbI, OJHAKO MPEJCTABJSI HanMeHbIIee
OTKJIOHEHWE OT Hee. B ocTasbHBIX TPyIax sKCIepH-
MeHTaJabHbIX KUBOTHBIX JIIIBII ObL1 BhImIE B 2,2-3
pasza. [lokaszarenu mpeanieCTBEHHUKOB aTePOTEHHBIX
kaaccos qunugos (JITTOHIT u TT) moctosepHO He
OTJIMYAJUCh OT HOPMBI HM B OJIHOW W3 M3ydaeMbIX

IPYIIL.

[Ipumenenne AO-ymeueHnsT KOHIIEHTPATOM W3 MUAWN B
TeueHNe MecsIa He TOAbKO MPEMSITCTBOBAIO PA3BUTHIO
XapaKTEePHBIX IS AAHHOW MOJAETN aTePOCKIEPOTHIYe-
CKMX HapYyIIEHU JUTMUIHOTO OOMEHA, O YeM CBUJe-
TeabcTBOBaIN Gosee Huskue 3unavenus OX, JIITHII n
JITTOHII, HO m coxpaHsAa0 MOTEHINATbHBIE aHTHATe-
pPOTEHHbIE MEXaHW3Mbl TyTeM y/ep>KaHus BBICOKOTO
mysa JITIBII.

B rtewyenme 3-ro m 4-To Mecsia HaOJIOICHWI KPBICHI
BCEX WCCJEyeMbIX TPYNI HAXOJWJIUCh HA CTaHAAPT-
HOM palloOHe BUBApPUS, TMOJydYasi, TAKUM 06pa3oM,
HEOOXOIMMbIE AaHTUOKCUAAHTLI u3 nuiu. OJHAaKo K
KoHIly ucciaenosannii (120-e cyTkm) y KpbIc, HE MO-
JIyY9aBIUX aHTUOKCUIAHTBI B TEUEHHE 2 MECSIEB Ha-
6sroiennii, ypoBeHb OX ObLT MOBBIIEH 60Jiee YeM B
2 pas3a.

B rpyuime OéJIy‘-IeHHbIX JKUBOTHBIX, HAaXOAUBIINXCA Ha
CIIEIMAJIbHOM paIlioOHE, JaKe Yepe3 4 Mecdlna I10cJjie
OKOHYaHuA OéﬂyquHH n 4epe3 MeCAIl ITocJie OKOHYa-
HUdg JUETHhI, IMOoKa3aTe/an JHUIIHIHOTO o6MeHa CBH/IE-
TEJbCTBOBAJIN O CYHIECTBEHHDBIX CABUTaX B CTOPOHY
TIOBBIMIEHUA aTEPOTr€HHOCTN MW CHHJKCHHUN 3alllUTHBIX
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organism. The low level of the antiatherogenic
LPHD (119% of the norm) could not prevent the
excessive accumulation of the hazardous athero-
genic LPLD,whereas the TCh highest level in rats
of this group proved increase of the extent of the
atherogenity in remote terms after the irradiation.

Application of AO medication for such animals
provided normalization of the level of the LPLD
predecessors, namely - LPVLD and TG, and high
content of LPHD provided lowest amounts of
total cholesterol and LPLD among the all of the
groups under review.

It should be noted that the closest values to the
normal level were observed in the group of cured
animals, and the increase by the 120th day of the
absolute value of the LPHD almost twice proved
the appropriateness of the applied therapy in order
to restore the reserves of the antiatherogenic pro-
tection.

Thus, the research undertaken demonstrates that
the poly-oxidant deficiency as well as its com-
bined effect with the fractionated external irradi-
ation made the synergetic effect on the atherogenic
changes genesis in the experimental animals.
However,even with such serious disorders in lipid
metabolism the supplement under study (the mus-
sel concentrated product) turned out being capa-
ble to hold up to certain extent the atherogenic
disorders.

CONCLUSION

Biological effect of concentrated mussel product
BIPOLAN is provided by biopolymers - protein
complexes of glycosaminoglycans and glycoproteins,
making up more than 70% of dry substance weight
as well as by free amino acids, more than 20% of
which arerepresented by taurine,hexoamine,biogenic
macro- and microelements, u3- ans p6-type fatty
acids.On the experimental atherosclerosis model it
was shown that BIPOLAN application (0.2 g,/kg
for 30 days) stipulated normalization of the levels of
LPVLD and triglycerides by the end of the observa-
tions (the 120th day), and the high contents of
LPHD provided the lowest values of the total cho-
lesterol and lipoproteins of low density among all
the groups under review. The prolonged effect of
BIPOALN should be noted revealing itself on the
60th day after the experiment being completed. The
data given prove positive effect of BIPOLAN on
li pid metabolism in cases of its serious disorders.
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CBOHCTB opranmaMa. Hwuskunii ypoBeHb aHTHATEPOTeH-
upix JITIBIT (119% HOpMBI) He MOT TPENsATCTBOBATDH
Ype3MEepHOMY HAKOIJIEHWIO OTACHBIX aTePOreHHBIX
JITTHII, a cambrit Bbicoknii ypoBeb OX y KpbIC 3TOH
TPYHIBbI CBUJIETEIbCTBOBAJ O HAPACTAHWU CTETeHU
aTepOTeHHOCTH B OTAAJEHHBIE CPOKH TOcje 06Jyde-
HUS.

[Mpumenenne y takmx >kuBoTHBIX AQO mpemapara 06-
YCTIABJIUBAJIO K KOHILY HaOJIOJICHWI HOPMAJIU3aIHIo
yposHeii nipeaniectseaankos JIITHII - JITTOHIT u TT,
a Bbicokoe cozep:kanue JITIBIT oGecrieunBasio cambie
nuskue 3nauenusa OX u JIITHII us Bcex uccienyemMbix

IPYILIL.

Cremyer OTMETUTD,4TO HanboJiee 6IM3KNEe K HOPMaJib-
HOMY YPOBHIO TIOKa3aTeJu OTHOCUJUCH K TPYIIIE Jie-
YeHHBIX JKMBOTHBIX,a yBesanmdeHne K 120-M cyTkam a6-
comtorHoro 3Hauenust JIIIBII moutw B 2 pasa eme pa3
MOJITBEPIKIAET 11e1ecO06Pa3HOCTD TPOBEIEHHOI Tepa-
MUU C IEJbI0 BOCCTAHOBJEHUS PE3EPBOB aHTHATEPO-
TEeHHOM 3allluThHI.

Taxnm o6pa3oM, IPOBeICHHBIE MCCJAETOBAHUS /I€MOH-
CTPUPYIOT, YTO TOJHAHTHOKCUJAHTHASA HEJOCTATOY-
HOCTb,a TaKyKe coueTaHHOe ee fieficTBre ¢ (PPaKIMoHN-
POBAHHBIM BHENTHUM OOGJyYE€HUEM OKa3bIBAJIO CUHEP-
rudeckuii a(pdexT Ha pazBUTHE aTePOTEHHBIX U3MEHe-
HUW y 3KCHEPUMEHTATbHBIX XKUBOTHBIX. OjHaKko aa-
JKe TIPU TaKUX TSDKEJbIX HAPYNIEHUSX B MeTaboJu3Me
JINTIA/IOB KOHIIEHTPAT M3 MUANI OKa3aJcsl CIIOCOOHBIM
KyTIIpPOBaTb B OIPE/EJEHHON CTeNeHN aTeporeHHbIe
N3MCHCHHUS.

3ARJIOYEHUE

buonornyeckoe aeiictBue KoHIeHTpaTa n3 Muanii bu-
noJiaH o0ecredynBaeTcss GUONOJUMEpPaMH - OEJIKOBBIMU
KOMILTIEKCAMU TJIMKO3aMUHOTJINKAHOB W TJIMKOIPOTEH-
HOB, coctapJsiiommmu Gosee 70% Macchl CyXuX Be-
1iecTB, a Taxxke coboaubiMu AK, Gosee 20% u3 KoOTO-
PBIX TPEJICTABJIEHBI TAYPUHOM, TeKCO3aMUHAMMU, OOTEH-
HBIMU MaKpO- U MUKpO3JieMeHTaMU, U3- u W6- SKUPHBI-
MU KucJgoTaMu. Ha Mozesn akciepuMeHTaIbHOTO aTepo-
CKJIEpPO3a TIOKa3aHo, 9To mpuMeHenne bumosana (0,2
r/kr B Tedenne 30 cyTok) 06yCaaBIMBAIO K KOHILY Ha-
6monennit (120 cyTKM) HOpMaJM3alMIO yPOBHEH
JIITOHII wn tpurauiepusoB, a BBICOKOE COAEpPKaHUE
JITIBII o6ecrieunBasio camMble HU3KUE 3HAYEHUS OOTIETO
xoJiecrepunia u JITTHII us Bcex uccie/oBaHHbIX IPYILI.
Cremyer oTMETUTDb TTPOJIOHTHPOBAHHOCTD JielicTBusT bu-
ToJIaHa, TposIBJIsTIoNIerocst Ha 60-e CyTKHM Tocse 3aBep-
NIEHUsT aKcrepuMeHTa. llpuBesieHHDbIE JaHHBIE CBH/IE-
TEJbCTBYIOT O TIO3UTUBHOM JIeHCTBUY bumnomana wa Jin-
MUIHBI OOMEH TIPH TSDKEJIBIX €r0 HAPYNIEHUSX.

BJATOAAPHOCTD

ABTOpPBI BBIpAXKAOT TJAYOGOKYIO GJATOAAPHOCTD IPO-
eccopy. JI.M. CuMOHOBOI 3a yyacTHe B HCCJIe0BA-
HISIX T WHTEPIPETAIHIo Pe3yIbTaToOB.
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