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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,ω3,ω6 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.

Key words: bipolanum,radiation injuries,lipoproteins,glycoproteins,metabolism.

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.

Èçó÷åíèå ýôôåêòèâíîñòè êîíöåíòðàòà èç ìèäèè

(Áèïîëàíà), êàê ñðåäñòâà ïðîôèëàêòèêè è êîððåê-

öèè ïàòîëîãè÷åñêèõ èçìåíåíèé â îðãàíèçìå ëèö,ïîä-

âåðãøèõñÿ ëó÷åâîìó âîçäåéñòâèþ â ðåçóëüòàòå àâà-

ðèè íà ×åðíîáûëüñêîé ÀÝÑ, âûÿâèëî äîñòîâåðíûå

ïîëîæèòåëüíûå ñäâèãè â ïîêàçàòåëÿõ âåãåòàòèâíîé

ðåãóëÿöèè êàðäèîâàñêóëÿðíîé ñèñòåìû, óëó÷øåíèè

ìîçãîâîãî êðîâîîáðàùåíèÿ,â èçìåíåíèÿõ èììóííîé,

êðîâåòâîðíîé ñèñòåì, ïåðåêèñíîãî îêèñëåíèÿ ëèïè-

äîâ è ñîñòîÿíèÿ àíòèîêñèäàíòíûõ ñèñòåì (Íÿãó

À.È. è ñîàâò., 1998). Áûëà ïîêàçàíà âîçìîæíîñòü

êîððåêöèè ñâîáîäíîðàäèêàëüíûõ íàðóøåíèé ó ëèê-

âèäàòîðîâ ïîñëåäñòâèé àâàðèè íà ×ÀÝÑ (Ñèìîíîâà

Ë.È. è ñîàâò., 1998; Àëåõèíà Ñ.Ì. è ñîàâò., 1998;

Àëåñèíà Ì.Þ. è ñîàâò.,1998),â àíòèîêñèäàíòíîé òå-

ðàïèè îíêîëîãè÷åñêèõ áîëüíûõ (Øåâ÷åíêî È.Í.,

1998; Ñèìîíîâà Ë.È. è ñîàâò.,2000); â êîìïëåêñíîì

ëå÷åíèè õðîíè÷åñêèõ îáñòðóêòèâíûõ áðîíõèòîâ

(ßøèíà Ë.À. è ñîàâò.,1999),â ëå÷åíèè çàáîëåâàíèé

ùèòîâèäíîé æåëåçû.

Çàäà÷à ñîñòîÿëà â èçó÷åíèè ñîñòàâà êîíöåíòðàòà èç

ìèäèè,åãî îñíîâíûõ áèîïîëèìåðîâ è èõ âëèÿíèÿ íà

ëèïèäíûé îáìåí ïðè îáëó÷åíèè â ýêñïåðèìåíòå.

ÎÁÚÅÊÒÛ È ÌÅÒÎÄÛ ÈÑÑËÅÄÎÂÀÍÈÉ

Îáúåêòîì èññëåäîâàíèÿ ñëóæèë êîíöåíòðàò èç ÷åðíî-

ìîðñêîé ìèäèè Áèïîëàí è åãî îñíîâíûå áèîïîëèìåðû

(Áï).Â ðàáîòå èñïîëüçîâàíû ôèçèêî-õèìè÷åñêèå,áèî-

õèìè÷åñêèå è áèîëîãè÷åñêèå ìåòîäû àíàëèçà.Õèìè÷å-

ñêèé ñîñòàâ êîíöåíòðàòà è Áï îïðåäåëÿëè ñòàíäàðò-

íûìè ìåòîäàìè â ñîîòâåòñòâèè ñ ÃÎÑÒ 7636-85.

Âûäåëåíèå Áï îñóùåñòâëÿëè ïî ìîäèôèöèðî-

âàííîé àâòîðàìè êîìïëåêñíîé ìåòîäèêå,ïðèãîä-
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Biopolymers wereextracted 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 themethod 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). Thedata obtainedwereprocessed

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).

íîé äëÿ êîëè÷åñòâåííîãî âûäåëåíèÿ ãëèêîïðî-

òåèíîâ è áåëêîâûõ êîìïëåêñîâ ãëèêîçàìèíîãëè-

êàíîâ èç îäíîãî è òîãî æå îáðàçöà. Ñâÿçàííûå

ëèïèäû èçâëåêàëè ìåòîäîì Áëàéà-Äàéÿðà æèð-

íîêèñëîòíûé ñîñòàâ îïðåäåëÿëè ìåòîäîì ÒÑÕ

óãëåâîäíûé ñîñòàâ - ìåòîäîì áóìàæíîé õðîìàòî-

ãðàôèè, êîëè÷åñòâåííûé ñîñòàâ ñàõàðîâ - ïî ìå-

òîäó Õàãåäîðíà-Èåíñåíà (Åðìàêîâ À.È. è ñî-

àâò., 1987), àìèíîêèñëîòíûé ñîñòàâ - íà àâòîìà-

òè÷åñêîì àìèíîêèñëîòíîì àíàëèçàòîðå "Áèîòðî-

íèê", ñîäåðæàíèå ìàêðî- è ìèêðîýëåìåíòîâ -

àòîìíî-àáñîðáöèîííûì ìåòîäîì ñ ïîìîùüþ

ñïåêòðîôîòîìåòðà "Hitachi", àíòèîêñèäàíòíóþ

àêòèâíîñòü (in vitro).

Àíòèëèïèäåìè÷åñêóþ àêòèâíîñòü ïðåïàðàòà êîí-

öåíòðàòà èç ìèäèé Áèïîëàí èçó÷àëè íà ìîäåëè

ýêñïåðèìåíòàëüíîãî àòåðîñêëåðîçà íà 60 êðûñàõ-

ñàìêàõ ëèíèè Wistar ìàññîé 180-200 ã.

Â õîäå ýêñïåðèìåíòà áûëè èññëåäîâàíû ñëåäóþ-

ùèå ãðóïïû æèâîòíûõ:·

èíòàêòíûé êîíòðîëü;·

êðûñû,ñîäåðæàâøèåñÿ íà ïîëóíàòóðàëüíîì áåçàí-

òèîêñèäàíòíîì ðàöèîíå;·

êðûñû,ñîäåðæàâøèåñÿ íà ïîëóíàòóðàëüíîì áåçàí-

òèîêñèäàíòíîì ðàöèîíå, ïîëó÷àâøèå áèîäîáàâêó

ÁÈÏÎËÀÍ;·

êðûñû, îáëó÷åííûå â äîçå 1 Ãð, íà ïîëóíàòóðàëü-

íîì áåçàíòèîêñèäàíòíîì ðàöèîíå;·

êðûñû,îáëó÷åííûå â äîçå 1 Ãð,íà ïîëóíàòóðàëüíîì áå-

çàíòèîêñèäàíòíîì ðàöèîíå,ïîëó÷àâøèå áèîäîáàâêó.

Êðûñû èíòàêòíîãî êîíòðîëÿ íàõîäèëèñü íà ñòàí-

äàðòíîì ðàöèîíå âèâàðèÿ.Ýêñïåðèìåíòàëüíûå æè-

âîòíûå 4 è 5 ãðóïï ïîäâåðãàëè ôðàêöèîíèðîâàííî-

ìó ïðîëîíãèðîâàííîìó îáëó÷åíèþ â ñóììàðíîé

äîçå 1 Ãð íà óñòàíîâêå ÐÓÌ-17.Ïîñëå 30-õ ñóòîê

÷àñòü êðûñ,íàõîäèâøèõñÿ íà ñïåöðàöèîíå,íà÷èíà-

ëà ïîëó÷àòü ëå÷åíèå â âèäå åæåäíåâíûõ ââåäåíèé

Áèïîëàíà ïåðîðàëüíî â äîçå 0,2 ã/êã. Ïðåïàðàò

ïðèìåíÿëè â òå÷åíèå âòîðîãî ìåñÿöà íàáëþäåíèé,

ò.å. ñ 30-õ ïî 60-å ñóòêè. Ñ 60-õ ïî 120-å ñóòêè âñå

èññëåäóåìûå ãðóïïû íàõîäèëèñü íà ñòàöèîíàðíîì

ðàöèîíå âèâàðèÿ.Â õîäå ýêñïåðèìåíòà ôèêñèðîâà-

ëèñü ðåçóëüòàòû ëèïèäíîãî è ëèïîïðîòåèíîâîãî

ñïåêòðà êðîâè: èçìåíåíèå óðîâíåé îáùåãî õîëåñòå-

ðèíà (ÎÕ), âñåõ ôðàêöèé ëèïîïðîòåèíîâ - ëèïî-

ïðîòåèíîâ âûñîêîé ïëîòíîñòè (ËÏÂÏ) è ëèïîïðî-

òåèíîâ íèçêîé ïëîòíîñòè (ËÏÍÏ),ïðåäøåñòâåííè-

êîâ ïîñëåäíèõ - ëèïîïðîòåèíîâ î÷åíü íèçêîé ïëîò-

íîñòè (ËÏÎÍÏ) è òðèãëèöåðèäîâ (ÒÃ.Ïîëó÷åííûå

äàííûå îáðàáîòàíû ñòàòèñòè÷åñêè ñ ïðèìåíåíèåì

êðèòåðèÿ Ñòüþäåíòà (Ëàêèí Ã.Ñ.,1973).

ÐÅÇÓËÜÒÀÒÛ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Êîíöåíòðàò èç ìèäèé Áèïîëàí ïîëó÷åí ìåòîäîì

óïðàâëÿåìîãî ôåðìåíòàòèâíîãî ãèäðîëèçà òêàíè

ìèäèè (Ãóáàíîâà À.Ã. è ñîàâò., 1997), êóëüòè-

âèðóåìîé â ýêîëîãè÷åñêè ÷èñòîì ðàéîíå êîñû Òóçëà

Êåð÷åíñêîãî ïðîëèâà.

Êîíöåíòðàò èç ìèäèé ïðåäñòàâëÿåò ñîáîé âÿçêóþ

òåìíî-êîðè÷íåâóþ æèäêîñòü ñî ñïåöèôè÷åñêèì

çàïàõîì è âêóñîì ñ ñîäåðæàíèåì ñóõèõ âåùåñòâ

(ÑÂ) íå ìåíåå 50% (òàáëèöà 1).
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TTAABBLLEE  11

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

ÒÒÀÀÁÁËËÈÈÖÖÀÀ  11

ÕÈÌÈ×ÅÑÊÈÉ ÑÎÑÒÀÂ ÊÎÍÖÅÍÒÐÀÒÀ ÈÇ ÌÈÄÈÉ (N=36)

Content, %  

Subject of the research 
DM 

Protein 

No××6.25 
Carbohydrates Minerals Lipids 

Concentrated product of 

mussel tissue – BIPOLAN 
50.3±0.3 22.3±4.7 20.7±5.3 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 ðÍ 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).

Îñíîâíàÿ ìàññà ÑÂ êîíöåíòðàòà ïðåäñòàâëåíà áåë-

êîâûìè âåùåñòâàìè (22,3±4,7%) è óãëåâîäàìè

(20,7±5,3%),ñîäåðæàíèå êîòîðûõ ïîäâåðæåíî çíà-

÷èòåëüíûì ñåçîííûì êîëåáàíèÿì: íàèáîëüøåå êî-

ëè÷åñòâî áåëêîâûõ âåùåñòâ ïðèõîäèòñÿ íà âåñåí-

íèé è îñåííèé ïåðèîäû,óãëåâîäîâ - íà ëåòíèé. Â

öåëîì, â ñèëó ðàâíîé ýíåðãîåìêîñòè áåëêîâ è

óãëåâîäîâ, êîíöåíòðàò â òå÷åíèå ãîäà ñîõðàíÿåò

ïðèìåðíî ðàâíóþ ýíåðãåòè÷åñêóþ öåííîñòü íà

óðîâíå 180 êêàë/100 ã.

Àêòèâíàÿ êèñëîòíîñòü êîíöåíòðàòà èçìåíÿåòñÿ â

ïðåäåëàõ ðÍ 5,4-5,8; õîðîøî ðàñòâîðÿåòñÿ â âîäå ñ

îáðàçîâàíèåì êîëëîèäíûõ ðàñòâîðîâ,õàðàêòåðèçó-

åòñÿ îòðèöàòåëüíûìè çíà÷åíèÿìè îêèñëèòåëüíî-

âîññòàíîâèòåëüíîãî ïîòåíöèàëà (-0,9 - -1,2 ìÂ) è

àíòèîêñèäàíòíîé àêòèâíîñòüþ (in vitro), ðàâíîé

19,7±1,7.

Áîëüøàÿ ÷àñòü ÑÂ êîíöåíòðàòà (â ñðåäíåì

73,6±9,6% îò ìàññû ÑÂ) ïðåäñòàâëåíà áèîïîëèìå-

ðàìè,êîòîðûå ñâÿçûâàþò â ñðåäíåì äî 64,0% áåë-

êà,91,0% óãëåâîäîâ,49,2% ìèíåðàëüíûõ âåùåñòâ è

37,3% ëèïèäîâ îò ñîäåðæàíèÿ èõ â êîíöåíòðàòå

(òàáëèöà 2).

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 make up 42.4%

in Bp with leucine, valine and methionine pre-

dominance (table 3).

Îñòàâøàÿñÿ ÷àñòü ñîñòàâíûõ êîìïîíåíòîâ êîíöåí-

òðàòà ïðåäñòàâëåíà â ñâîáîäíîì ñîñòîÿíèè.

Êîíöåíòðàò â öåëîì è åãî áèîïîëèìåðû (Áï) õà-

ðàêòåðèçóþòñÿ ñáàëàíñèðîâàííûì ñîñòàâîì àìèíî-

êèñëîò (ÀÊ). Íà äîëþ íåçàìåíèìûõ ÀÊ â ñîñòàâå

êîíöåíòðàòà ïðèõîäèòñÿ äî 40% îò îáùåãî èõ ñî-

äåðæàíèÿ, ïðåîáëàäàþò ëåéöèí, âàëèí è ëèçèí; â

ñîñòàâå Áï íåçàìåíèìûå ÀÊ ñîñòàâëÿþò 42,4% ñ

ïðåîáëàäàíèåì ëåéöèíà, âàëèíà è ìåòèîíèíà 

(òàáëèöà 3).

TTAABBLLEE  22

SPECIFIC FEATURES OF BIOPOLYMERS (BP) OF THE MUSSEL CONCENTRATED PRODUCT (N=5)
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ÕÀÐÀÊÒÅÐÈÑÒÈÊÈ ÁÈÎÏÎËÈÌÅÐÎÂ (ÁÏ) ÊÎÍÖÅÍÒÐÀÒÀ ÈÇ ÌÈÄÈÉ (N=5)

Content in Bp** Subject of 

the 

research 

Bp* weight Protein carbohydrates minerals lipids AOA 

Bp-1 
32.0±4.5 

64.0±9.0 

33.7±1.9 

50.9±13.4 

57.4±0.7 

83.8±3.0 

6.9±0.9 

42.9±5.2 

1.3±0.2 

3.1±6.4 
15.7±1.4 

Bp-2 
4.8±0.3 

9.6±0.6 

57.4±1.0 

13.2±2.8 

32.2±0.8 

7.1±0.6 

6.7±0.6 

6.3±1.6 

0.8±0.1 

3.2±1.0 
35.8±1.5 

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).

Ïðèìå÷àíèå: *ìàññà Áï (÷èñëèòåëü - ã íà ÑÂ, çíàìåíàòåëü - % ìàññû ÑÂ êîíöåíòðàòà); 

** ñîäåðæàíèå â Áï (÷èñëèòåëü - % íà ÑÂ, çíàìåíàòåëü - % îò ìàññû èññëåäóåìîãî âåùåñòâà â èñõîäíîì êîíöåíòðàòå).
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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-ÑîÀ

catabolism.

Carbohydrates in the concentrated product are

represented by the physiologically essential mono-

saccharides (table 4),which in the glycosamingly-

canes chains (Ura and ÀÑ) 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).

Îòëè÷èòåëüíîé îñîáåííîñòüþ àìèíîêèñëîòíîãî ñî-

ñòàâà êîíöåíòðàòà ÿâëÿåòñÿ âûñîêîå ñîäåðæàíèå â

íåì òàóðèíà (áîëåå 9,0%),èãðàþùåãî âàæíóþ ðîëü

â ìåòàáîëèçìå, à òàêæå ãëþêàãåííûå ÀÊ (áîëåå

70,0%), ÿâëÿþùèõñÿ èñòî÷íèêîì èíòåðìåäèàíòîâ

öèêëà Êðåáñà è ñïîñîáñòâóþùèõ îáðàçîâàíèþ äî-

ïîëíèòåëüíûõ êîëè÷åñòâ ÀÒÔ â îðãàíèçìå â ïðî-

öåññå êàòàáîëèçìà àöåòèë-ÑîÀ.

Óãëåâîäû êîíöåíòðàòà ïðåäñòàâëåíû ôèçèîëîãè÷å-

ñêè âàæíûìè ìîíîñàõàðèäàìè (òàáëèöà 4), êîòî-

ðûå â ñîñòàâå ãëèêîçàìèíîãëèêàíîâûõ öåïåé (Ura

è ÀÑ) è îëèãîñàõàðèäíûõ (èëè ãëèêàíîâûõ) öåïåé

(ãåêñîçû, SiA, Ara, Xyl è AC) îáû÷íî êîâàëåíòíî

ñâÿçàíû ñ áåëêîì, îáðàçóÿ áåëêîâûå êîìïëåêñû

ãëèêîçàìèíîãëèêàíîâ è ãëèêîïðîòåèíîâ (áèîïîëè-

ìåðû).

TTAABBLLEE  33

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

Content of amino acids in the specimen  
The names of 

the amino acids 
In the concentrated 

product 

In Bp In free state 

Lysine (Lys) 
1.44±0.20 

5.54 

1.00 

5.60 

0.44 

5.14 

Histine (His)** 
0,80±0,18 

3.07 

0.52 

2.91 

0.28 

3.32 

Arginine (Arg)** 
1.43±0.13 

5.50 

0.77 

4.31 

0.66 

7.77 

Aspartic (Asp)** 
2.47±0.19 

9.36 

2.22 

12.44 

0.25 

2.92 

Threonine (Thr) 
1.10±0.10 

4.23 

0.96 

5.38 

0.14 

1.64 

Serine (Ser)** 
1.00±0.09 

3.79 

0.77 

4.31 

0.23 

2.77 

Glutamic (Glu)** 
3.06±0.30 

11.97 

2.48 

13.89 

0.58 

6.79 

Glycine (Gly)** 
1.27±0.22 

4.88 

0.99 

5.55 

0.28 

3.32 

Alanine (Ala)** 
1.25±0.07 

4.81 

0.71 

3.97 

0.55 

6.40 

Valine (Val)** 
1.44±0.08 

5.54 

0.98 

5.49 

0.46 

5.35 

Methionine 

(Met)** 

1.18±0.23 

4.54 

0.98 

5.49 

0.20 

1.69 

Isoleucine (Ile) 
1.06±0.13 

4.08 

0.71 

3.97 

0.35 

4.11 

Leucine (Leu)** 
1.80±0.16 

7.08 

1.14 

6.38 

0.66 

7.70 

Tyrosine (Tyr)** 
0.97±0.13 

3.73 

0.68 

3.81 

0.29 

3.45 

Phenylalanine 

(Phe) 

1.12±0.07 

4.31 

0.84 

4.70 

0.68 

8.30 

Tryptophane 

(Trp) 

0.39±0.07 

1.50 

0.37 

2.07 

0.02 

0.23 

Proline (Pro)** 
0.95±0.14 

3.65 

0.44 

2.46 

0.51 

5.90 

Cystine (Cys)** 
0.82±0.12 

3.15 

0.71 

3.97 

0.11 

1.34 

Taurine ô 
2.40±0.48 

9.24 

0.58 

3.25 

1.82 

21.30 

ã-aminobutyric 

acid 

0.03±0.01 

0.12 

- 0.02 

0.23 

Total 
25.98 

100.0 

17.85 

68.7 

8.53 

32.87 

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

Ïðèìå÷àíèå: *ñîäåðæàíèå ÀÊ (÷èñëèòåëü - ã íà 100 ã íàòóðàëüíîãî ïðîäóêòà, çíàìåíàòåëü - % ñóììàðíîãî ñîäåðæàíèÿ); ** ãëþêàãåííûå ÀÊ.
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TTAABBLLEE  44

CARBOHYDRATE COMPOSITION OF THE MUSSEL CONCENTRATED PRODUCT 

AND ITS ESSENTIAL BIOPOLYMERS

ÒÒÀÀÁÁËËÈÈÖÖÀÀ  44

ÑÎÑÒÀÂ ÓÃËÅÂÎÄÎÂ ÊÎÍÖÅÍÒÐÀÒÀ ÈÇ ÌÈÄÈÉ È ÅÃÎ ÎÑÍÎÂÍÛÕ ÁÈÎÏÎËÈÌÅÐÎÂ

Mass percentage of monosaccharide in a sample * 
 

Monosaccharides 
Concentrated 

product 
Bp-1 Bp-2 In free state 

Hexoses: 

- glucose (Glc) 

- rhamnose (Rham) 

- galactose (Gal)** 

- fructose (Fru) 

3.72/17.20 

+ 

+ 

+ 

+ 

8.40/24.00 

+ 

+ 

+ 

+ 

3.40/17.43 

+ 

+ 

+ 

+ 

1.11 

— 

— 

— 

— 

Ureic acids (Ura)** 5.94/27.50 11.12/31.70 46.40/23.70 — 

Pentoses*,**: 

- arabinose (Ara) 

- xylose (Xyl) 

- ribose (Rib) 

2.14/9.90 

0.58/2.68 

0.97/4.49 

0.59/2.73 

5.02/14.30 

1.28/3.56 

2.45/7.00 

1.29/3.68 

1.28/6.56 

0.53/2.70 

0.31/1.59 

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 

carbohydrates, % 

21.6 35.00 15.50 2.2 

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.

Ïðèìå÷àíèå: *ìàññîâàÿ äîëÿ: â ÷èñëèòåëå - % íà ñûðîå âåùåñòâî, â çíàìåíàòåëå - % îò ìàññû óãëåâîäà; **îáÿçàòåëüíûé êîìïîíåíò

îëèãîñàõàðèäíûõ öåïåé ãëèêîïðîòåèíîâ; *,**îáÿçàòåëüíûé êîìïîíåíò ãëèêîçàìèíîãëèêàíîâ.

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).

Áèîëîãè÷åñêèå ôóíêöèè ýòèõ áèîïîëèìåðîâ âåñüìà

ðàçíîîáðàçíû: ÿâëÿÿñü îñíîâíûì âåùåñòâîì ìåæêëå-

òî÷íîãî ìàòðèêñà îíè ïîìèìî ïëàñòè÷åñêîé ôóíêöèè

èãðàþò îïðåäåëåííóþ ðîëü â ïðîöåññàõ ïðîíèöàåìî-

ñòè,ôèáðèëëîãåíåçà,ðåïàðàòèâíîé ðåãåíåðàöèè,ðåãó-

ëÿöèè àêòèâíîñòè ðÿäà ôåðìåíòàòèâíûõ ñèñòåì, à

òàêæå âîäíîãî è ýëåêòðîííîãî îáìåíà (Ìàððè Ð. è

ñîàâò., 1994; Êîëüìàí ß.,Ð¸ì Ê., 2000), èíãèáèðóþò

îáðàçîâàíèå îïóõîëåé,àòåðîñêëåðîçà,ïîâûøàþò åñòå-

ñòâåííóþ ðåçèñòåíòíîñòü, ñòèìóëèðóþò êðîâåòâîðå-

íèå. Ìèíåðàëüíûé ñîñòàâ êîíöåíòðàòà õàðàêòåðè-

çóåòñÿ øèðîêèì ñïåêòðîì ìàêðî- è ìèêðîýëåìåíòîâ,

â ò.÷. ïðèñóòñòâèåì âñåõ áèîãåííûõ ýëåìåíòîâ - P,

Na,K,Ca,Fe,Mg è äð. (òàáëèöà 5).

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).

Ïðèñóòñòâèå ìèíåðàëüíûõ âåùåñòâ â ñîñòàâå

áèîïîëèìåðîâ óâåëè÷èâàåò è îáëåã÷àåò èõ

óñâîÿåìîñòü (Ìàðòûíîâ Ë.,2000). Óðîâåíü òÿæåëûõ

ìåòàëëîâ çíà÷èòåëüíî íèæå ÏÄÊ, ðàçðåøåííûõ

Ìèíçäðàâîì Óêðàèíû; õëîðîðãàíè÷åñêèå ïåñòèöèäû

îòñóòñòâóþò (òàáëèöà 6).

TTAABBLLEE  55

MINERAL COMPOSITION OF THE MUSSEL CONCENTRATED PRODUCT
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ÌÈÍÅÐÀËÜÍÛÉ ÑÎÑÒÀÂ ÊÎÍÖÅÍÒÐÀÒÀ ÈÇ ÌÈÄÈÉ

Macroelements, mg/kg 

Mg Na K Ca P õëîðèäû 

680-720 

700 

10290-5360 

7825 

5230-3540 

4380 

9380-6950 

8170 

4260-2600 

3430 

25800-16790 

21300 

Microelements, mg/kg 

Fe Mn Cr Ni éîä 

29.52-49.90 

39.7 

16.2-32.8 

24.5 

1.90-2.73 

2.30 

1.55-3.31 

2.43 

3.10-3.80 

3.45 
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Lipid composition of the concentrated product and

its biopolymers (table 7) proves high contents of

biologically active poly-non-saturated ω3, ω6-type

fatty acids,taking part in regulation of many physi-

ologically important processes in the organism.

Ëèïèäíûé ñîñòàâ êîíöåíòðàòà è åãî áèîïîëèìåðîâ

(òàáëèöà 7) ñâèäåòåëüñòâóåò î âûñîêîì ñîäåðæà-

íèè áèîëîãè÷åñêè àêòèâíûõ ïîëèíåíàñûùåííûõ

ω3, ω6 æèðíûõ êèñëîò, ó÷àñòâóþùèõ â ðåãóëÿöèè

ìíîãèõ ôèçèîëîãè÷åñêè âàæíûõ ïðîöåññîâ.

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).

Â ñîñòàâå êîíöåíòðàòà â íåáîëüøèõ êîëè÷åñòâàõ

ñîäåðæàòñÿ âîäî- è æèðîðàñòâîðèìûå âèòàìèíû,

âûïîëíÿþùèå âàæíóþ ðîëü ðåãóëÿòîðîâ ïðîöåññîâ

îáìåíà âåùåñòâ â îðãàíèçìå (òàáëèöà 8).

The concentrated product and Bp-1 (1% of water

solution) has wide-band of UV-absorption as a

plateau in the wave range λ 220-230 and 250-270

nm,indicating their heterogeneity. Spectrum Bp-

2 is characteristic of narrow and intensive absorp-

tion bands with λ 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%.

Äëÿ êîíöåíòðàòà è Áï-1 (1% âîäíîãî ðàñòâîðà) õà-

ðàêòåðíà øèðîêàÿ ïîëîñà ïîãëîùåíèÿ â îáëàñòè

ÓÔ â âèäå ïëàòî â äèàïàçîíå äëèí âîëí λ 220-230

è 250-270 íì,÷òî ñâèäåòåëüñòâóåò îá èõ ãåòåðîãåí-

íîñòè. Ñïåêòð Áï-2 ïðåäñòàâëåí óçêèìè è èíòåí-

ñèâíûìè ïîëîñàìè ïîãëîùåíèÿ ïðè λ 210,240,260

è 280 íì; ïî äàííûì ãåëü-õðîìàòîãðàôèè íà ñåôà-

äåêñå G-50 îí ãîìîãåíåí.

Êàê âèäíî,êîìïîíåíòû êîíöåíòðàòà èç ìèäèé ðàçíî-

îáðàçíû ïî õèìè÷åñêîìó ñîñòàâó è íå òîëüêî îáåñïå-

÷èâàþò ïîñòóïëåíèå â îðãàíèçì ÷åëîâåêà ôèçèîëîãè-

÷åñêè âàæíûõ èíãðåäèåíòîâ, íî è îïðåäåëÿþò åãî

ðàçíîñòîðîííþþ áèîëîãè÷åñêóþ àêòèâíîñòü.

Â íàñòîÿùåé ðàáîòå ïðèâåäåíû äàííûå ýêñïåðèìåí-

òàëüíûõ èññëåäîâàíèé àíòèëèïèäåìè÷åñêèõ ñâîéñòâ

êîíöåíòðàòà èç ìèäèé Áèïîëàíà, ïðåäïîñûëêîé äëÿ

êîòîðûõ ïîñëóæèëè åãî àíòèîêñèäàíòíûå ñâîéñòâà.

Ïîëó÷åííûå äàííûå (òàáëèöà 9) ïîêàçàëè, ÷òî â

óñëîâèÿõ ìîäåëèðîâàíèÿ ýêñïåðèìåíòàëüíîãî àòå-

ðîñêëåðîçà â êðîâè æèâîòíûõ íà 30-å ñóòêè íàáëþ-

äàëîñü çíà÷èòåëüíîå èçìåíåíèå óðîâíåé ÎÕ (200%

íîðìû) è ËÏÂÏ (247% íîðìû), îäíàêî ñîäåðæà-

íèå ËÏÎÍÏ è ÒÃ áûëî óâåëè÷åíî âñåãî íà 48-38%.

TTAABBLLEE  66

HEAVY METALS IN THE MUSSEL CONCENTRATED PRODUCT
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ÒßÆÅËÛÅ ÌÅÒÀËËÛ Â ÑÎÑÒÀÂÅ ÊÎÍÖÅÍÒÐÀÒÀ

Content of heavy metals, mg/kg 

Hg As Cu Pb Ñd 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 

TTAABBLLEE  77

SPECIFIC FEATURES OF LIPIDS OF THE CONCENTRATED PRODUCT AND ITS BIOPOLYMERS
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ÕÀÐÀÊÒÅÐÈÑÒÈÊÀ ËÈÏÈÄÎÂ ÊÎÍÖÅÍÒÐÀÒÀ È ÅÃÎ ÁÈÎÏÎËÈÌÅÐÎÂ

Mass percentage, % of the total number of fatty acids 

PNSFA 

 

The subject of 

the research 
Total 

lipids 
NSFA 18:1 

18:2 18:3 20:4 
21:5 

20:5 
22:6 total 

Bioactivity of 

lipids  

vitamin units/ 

1 g of fat 

Concentrated 

product 

1.30 41.6 31.80 6.14 4.34 6.86 3.51 1.39 22.20 15.7 

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 

TTAABBLLEE  88

VITAMIN COMPOSITION IN THE MUSSEL CONCENTRATED PRODUCT 
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ÑÎÑÒÀÂ ÂÈÒÀÌÈÍÎÂ Â ÊÎÍÖÅÍÒÐÀÒÅ ÈÇ ÌÈÄÈÉ

Vitamin Mass percentage, mg% Vitamin Mass percentage, mg% 

À (retinol) 0.04 ÐÐ (niacin) 2.22 

Å (tocopherol) 0.79 Ñ (ascorbic acid) 3.79 

Â1 (thiamine) 0.16 Â-carotene (provitamin À) 0.46 

Â2 (riboflavin) 0.48   
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CHANGES IN LIPID AND LIPOPROTEID BLOOD SPECTRA OF THE EXPERIMENTAL ANIMALS
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ÈÇÌÅÍÅÍÈÅ ËÈÏÈÄÍÎÃÎ È ËÈÏÎÏÐÎÒÅÈÄÍÎÃÎ ÑÏÅÊÒÐÀ ÊÐÎÂÈ 

ÝÊÑÏÅÐÈÌÅÍÒÀËÜÍÛÕ ÆÈÂÎÒÍÛÕ

Days after the 

impact 

 

Indices 

M Gram-mol/l 

 

Intact control  

(n=12) 

 

Atherogenic 

diet 

(n=12) 

Atherogenic 

diet + Bipolan 

(n=12) 

Radiation + 

atherogenic diet 

(n=12) 

Radiation + 

atherogenic diet 

+ Bipolan 

(n=12) 

TCh 

% 

2.52±0.13 

100 

5.08±0.58* 

201.5 

- 

 

5.43 ± 0.69* 

215.5 

- 

 

LPHD 

% 

1.74±0.12 

100 

4.30±0.1* 

 247.1 

- 

 

3.70 ±0.61* 

212.6 

- 

 

LPLD 

% 

0.84±0.12 

100 

1.55±0.20* 

185.0 

- 

 

1.34 ±0.30* 

 159.5 

- 

 

LPVLD 

% 

0.27±0.02 

100 

0.40±0.03* 

148.1 

- 

 

0.47 ±0.06* 

174.0 

- 

 

30
th

 day 

 

TG 

% 

0.60±0.05 

100 

0.86±0.08* 

137.5 

- 

 

1.04±0.15 

173.3 

- 

 

TCh 

% 

2.52±0.13 

100 

6.23±0.50* 

247.2 

4.58±0.45*,** 

181.7 

6.80±0.25* 

269.8 

6.18±0.28* 

245.2 

LPHD 

% 

1.74±0.12 

100 

1.99±0.24  

114.3 

3.21±0.34*,** 

184.4 

143±0.2 1 

82.1  

3.05±0.05*,** 

175.2 

LPLD 

% 

0.84±0.12 

100 

3.70±0.36* 

440.4 

1.65±0.20*,** 

196.0 

4.42±0.44** 

526.1 

2.62±0.40*,** 

311.9 

LPVLD 

% 

0.27±0.02 

100     

0.58±0.05* 

214.8 

0.34±0.09 ** 

125.9 

0.46±0.01* 

170.3 

0.51 ±0.08* 

138.8 

60
th

 day 

 

TG 

% 

0.60±0.05 

100 

1.28±0.12* 

213.3 

0.75±0.05 ** 

125.0 

1.12±0.13* 

186.6 

1.01±0.28* 

168.3 

TCh 

% 

2.88±0.12 

100 

6.44±0.42* 

223.6 

4.26±0.04 ** 

147.9 

6.62±0.82* 

229.8 

3.82±0.32 ** 

133.0 

LPHD 

% 

1.24±0.08 

100 

1.48±0.13 

119.0 

2.21±0.18** 

135.7 

2.08±0.05* 

167.7 

3.32±0.22 ** 

267.7 

LPLD 

% 

1.26±13 

100 

3.45±0.48* 

273.8 

1.71±0.02** 

135.7 

3.77±0.62* 

299.2 

1.94±0.26*,** 

153.9 

LPVLD 

% 

0.31±0.02 100 

 

0.40±0.09 

129.0 

0.34±0.08 

109.6 

0.32±0.09 

103.2 

0.29±0.05 

93.5 

120
th

 day 

 

TG 

% 

0.68±0.05 

100 

0.88±0.20 

129.8 

0.76±0.10 

111.1 

0.72±0.19 

105.8 

0.63±0.12 

92.6 

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

Ïðèìå÷àíèå: *p < ïî îòíîøåíèþ ê èíòàêòíîìó êîíòðîëþ; **p < ïî îòíîøåíèþ ê ñîîòâåòñòâóþùèì íåëå÷åííûì ãðóïïàì.

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 LPHDlevel had

slumped down to 114% of the norm,but the con-

centration of extremely hazardous for the organ-

ism LPLDhad 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 

Ñî÷åòàííîå äåéñòâèå ðàäèàöèè è ñïåöèàëüíîé äèå-

òû òàêæå õàðàêòåðèçîâàëîñü íà 30-å ñóòêè äîñòî-

âåðíûì ïîâûøåíèåì ñîäåðæàíèÿ ÎÕ, ÒÃ è ëèïî-

ïðîòåèíîâ âñåõ êëàññîâ.

Êîíöåíòðàò èç ìèäèé ïðèìåíÿëè â òå÷åíèå âñåãî

âòîðîãî ìåñÿöà íàáëþäåíèé äëÿ êðûñ 3 è 5

ãðóïï. Ê 60-ì ñóòêàì â ñûâîðîòêå êðîâè æèâîò-

íûõ, íàõîäèâøèõñÿ íà ñïåöèàëüíîì ðàöèîíå,

ïðîäîëæàëî íàðàñòàòü ñîäåðæàíèå ËÏÎÍÏ è

ÒÃ (äî 215% è 213% íîðìàëüíûõ çíà÷åíèé ñîîò-

âåòñòâåííî Ð<0,01). Óðîâåíü àíòèàòåðîãåííûõ

ËÏÂÏ ðåçêî óïàë äî 114% íîðìû,íî â 4,4 ðàçà

ïîâûñèëàñü êîíöåíòðàöèÿ îïàñíûõ äëÿ îðãàíèç-

ìà ËÏÍÏ.

Íàèáîëåå âûðàæåííûå íàðóøåíèÿ ïîêàçàòåëåé ëè-

ïèäíîãî îáìåíà íàáëþäàëèñü â ãðóïïå ñ ñî÷åòàí-

íûì äåéñòâèåì ðàäèàöèè è áåçàíòèîêñèäàíòíîãî

ðàöèîíà. Íàêîïëåíèå àòåðîãåííûõ ËÏÍÏ ó ýòèõ

æèâîòíûõ áûëî ñàìûì âûñîêèì èç âñåõ èññëåäóå-
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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

2.2-3 times 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 the irradiated 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

ìûõ ãðóïï: 526% èíòàêòíûõ çíà÷åíèé,÷òî â 2 ðàçà

ïðåâûøàëî ïîêàçàòåëè ó îáëó÷åííûõ æèâîòíûõ. Â

ýòîò ïåðèîä ó êðûñ ýòîé ãðóïïû îòìå÷àëèñü ñàìûå

íèçêèå ïîêàçàòåëè àíòèàòåðîãåííûõ ËÏÂÏ, êîòî-

ðûå ñîñòàâëÿëè âñåãî 82% íîðìû, ÷òî ñâèäåòåëü-

ñòâîâàëî îá èñòîùåíèè ðåçåðâîâ àíòèàòåðîãåíîé

çàùèòû.

Ñ 60-õ ñóòîê è â òå÷åíèå ïîñëåäóþùèõ 2-õ ìåñÿöåâ

íàáëþäåíèé ïîêàçàòåëü ñîäåðæàíèÿ ÎÕ â 2 è 4

ãðóïïàõ æèâîòíûõ ïðàêòè÷åñêè íå èçìåíèëñÿ ïî

îòíîøåíèþ ê ïðåäûäóùåìó ñðîêó èññëåäîâàíèÿ

(224% è 230% íîðìû). Îñòàâàëñÿ òàêæå ñòàáèëü-

íî âûñîêèì óðîâåíü ËÏÍÏ, ïðè÷åì íàêîïëåíèå

àòåðîãåííûõ ëèïîïðîòåèíîâ è íà 120-å ñóòêè áûëî

íàèáîëüøèì â óêàçàííûõ ãðóïïàõ.

Êîëè÷åñòâî õîëåñòåðèíà â àòåðîãåííîé ôðàêöèè

ËÏÍÏ â ãðóïïå æèâîòíûõ,ñîäåðæàâøèõñÿ òîëüêî

íà àòåðîãåííîì ðàöèîíå,è â ãðóïïå æèâîòíûõ,ïî-

ëó÷àâøèõ Áèïîëàí, çíà÷èòåëüíî ñíèçèëàñü (ïî÷òè

â 2 ðàçà), ÷òî õàðàêòåðèçóåò áûñòðîå âîññòàíîâëå-

íèå óðîâíÿ õîëåñòåðèíà ïî îêîí÷àíèè äåéñòâèÿ îä-

íîãî èç ïîâðåæäàþùèõ ôàêòîðîâ â ïðèñóòñòâèè

ïðåïàðàòîâ àíòèîêñèäàíòíîé çàùèòû.

Ó ýòèõ æå æèâîòíûõ îòìå÷àëàñü íîðìàëèçàöèÿ

ñîäåðæàíèÿ àíòèàòåðîãåííûõ ôðàêöèé ëèïîïðî-

òåèíîâîãî ñïåêòðà (ËÏÂÏ),è õîòÿ â ãðóïïå îáëó-

÷åííûõ æèâîòíûõ,ðàíåå ñîäåðæàâøèõñÿ íà àòåðî-

ãåííîì ðàöèîíå,óðîâåíü ýòîãî ïîêàçàòåëÿ áûë âû-

øå 100% íîðìû, îäíàêî ïðåäñòàâëÿë íàèìåíüøåå

îòêëîíåíèå îò íåå. Â îñòàëüíûõ ãðóïïàõ ýêñïåðè-

ìåíòàëüíûõ æèâîòíûõ ËÏÂÏ áûë âûøå â 2,2-3

ðàçà. Ïîêàçàòåëè ïðåäøåñòâåííèêîâ àòåðîãåííûõ

êëàññîâ ëèïèäîâ (ËÏÎÍÏ è ÒÃ) äîñòîâåðíî íå

îòëè÷àëèñü îò íîðìû íè â îäíîé èç èçó÷àåìûõ

ãðóïï.

Ïðèìåíåíèå ÀÎ-ëå÷åíèÿ êîíöåíòðàòîì èç ìèäèé â

òå÷åíèå ìåñÿöà íå òîëüêî ïðåïÿòñòâîâàëî ðàçâèòèþ

õàðàêòåðíûõ äëÿ äàííîé ìîäåëè àòåðîñêëåðîòè÷å-

ñêèõ íàðóøåíèé ëèïèäíîãî îáìåíà, î ÷åì ñâèäå-

òåëüñòâîâàëè áîëåå íèçêèå çíà÷åíèÿ ÎÕ,ËÏÍÏ è

ËÏÎÍÏ, íî è ñîõðàíÿëî ïîòåíöèàëüíûå àíòèàòå-

ðîãåííûå ìåõàíèçìû ïóòåì óäåðæàíèÿ âûñîêîãî

ïóëà ËÏÂÏ.

Â òå÷åíèå 3-ãî è 4-ãî ìåñÿöà íàáëþäåíèé êðûñû

âñåõ èññëåäóåìûõ ãðóïï íàõîäèëèñü íà ñòàíäàðò-

íîì ðàöèîíå âèâàðèÿ, ïîëó÷àÿ, òàêèì îáðàçîì,

íåîáõîäèìûå àíòèîêñèäàíòû èç ïèùè. Îäíàêî ê

êîíöó èññëåäîâàíèé (120-å ñóòêè) ó êðûñ, íå ïî-

ëó÷àâøèõ àíòèîêñèäàíòû â òå÷åíèå 2 ìåñÿöåâ íà-

áëþäåíèé,óðîâåíü ÎÕ áûë ïîâûøåí áîëåå ÷åì â

2 ðàçà.

Â ãðóïïå îáëó÷åííûõ æèâîòíûõ,íàõîäèâøèõñÿ íà

ñïåöèàëüíîì ðàöèîíå, äàæå ÷åðåç 4 ìåñÿöà ïîñëå

îêîí÷àíèÿ îáëó÷åíèÿ è ÷åðåç ìåñÿö ïîñëå îêîí÷à-

íèÿ äèåòû, ïîêàçàòåëè ëèïèäíîãî îáìåíà ñâèäå-

òåëüñòâîâàëè î ñóùåñòâåííûõ ñäâèãàõ â ñòîðîíó

ïîâûøåíèÿ àòåðîãåííîñòè è ñíèæåíèè çàùèòíûõ
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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.

ÑONCLUSION

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 are represented by taurine,hexoamine,biogenic

macro- and microelements, µ3- ans µ6-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

LPVLDand triglycerides by the end of the observa-

tions (the 120th day), and the high contents of

LPHDprovided 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

lipid metabolism in cases of its serious disorders.
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ñâîéñòâ îðãàíèçìà. Íèçêèé óðîâåíü àíòèàòåðîãåí-

íûõ ËÏÂÏ (119% íîðìû) íå ìîã ïðåïÿòñòâîâàòü

÷ðåçìåðíîìó íàêîïëåíèþ îïàñíûõ àòåðîãåííûõ

ËÏÍÏ,à ñàìûé âûñîêèé óðîâåíü ÎÕ ó êðûñ ýòîé

ãðóïïû ñâèäåòåëüñòâîâàë î íàðàñòàíèè ñòåïåíè

àòåðîãåííîñòè â îòäàëåííûå ñðîêè ïîñëå îáëó÷å-

íèÿ.

Ïðèìåíåíèå ó òàêèõ æèâîòíûõ ÀÎ ïðåïàðàòà îá-

óñëàâëèâàëî ê êîíöó íàáëþäåíèé íîðìàëèçàöèþ

óðîâíåé ïðåäøåñòâåííèêîâ ËÏÍÏ - ËÏÎÍÏ è ÒÃ,

à âûñîêîå ñîäåðæàíèå ËÏÂÏ îáåñïå÷èâàëî ñàìûå

íèçêèå çíà÷åíèÿ ÎÕ è ËÏÍÏ èç âñåõ èññëåäóåìûõ

ãðóïï.

Ñëåäóåò îòìåòèòü,÷òî íàèáîëåå áëèçêèå ê íîðìàëü-

íîìó óðîâíþ ïîêàçàòåëè îòíîñèëèñü ê ãðóïïå ëå-

÷åííûõ æèâîòíûõ,à óâåëè÷åíèå ê 120-ì ñóòêàì àá-

ñîëþòíîãî çíà÷åíèÿ ËÏÂÏ ïî÷òè â 2 ðàçà åùå ðàç

ïîäòâåðæäàåò öåëåñîîáðàçíîñòü ïðîâåäåííîé òåðà-

ïèè ñ öåëüþ âîññòàíîâëåíèÿ ðåçåðâîâ àíòèàòåðî-

ãåííîé çàùèòû.

Òàêèì îáðàçîì, ïðîâåäåííûå èññëåäîâàíèÿ äåìîí-

ñòðèðóþò, ÷òî ïîëèàíòèîêñèäàíòíàÿ íåäîñòàòî÷-

íîñòü,à òàêæå ñî÷åòàííîå åå äåéñòâèå ñ ôðàêöèîíè-

ðîâàííûì âíåøíèì îáëó÷åíèåì îêàçûâàëî ñèíåð-

ãè÷åñêèé ýôôåêò íà ðàçâèòèå àòåðîãåííûõ èçìåíå-

íèé ó ýêñïåðèìåíòàëüíûõ æèâîòíûõ. Îäíàêî äà-

æå ïðè òàêèõ òÿæåëûõ íàðóøåíèÿõ â ìåòàáîëèçìå

ëèïèäîâ êîíöåíòðàò èç ìèäèé îêàçàëñÿ ñïîñîáíûì

êóïèðîâàòü â îïðåäåëåííîé ñòåïåíè àòåðîãåííûå

èçìåíåíèÿ.

ÇÀÊËÞ×ÅÍÈÅ

Áèîëîãè÷åñêîå äåéñòâèå êîíöåíòðàòà èç ìèäèé Áè-

ïîëàí îáåñïå÷èâàåòñÿ áèîïîëèìåðàìè - áåëêîâûìè

êîìïëåêñàìè ãëèêîçàìèíîãëèêàíîâ è ãëèêîïðîòåè-

íîâ, ñîñòàâëÿþùèìè áîëåå 70% ìàññû ñóõèõ âå-

ùåñòâ,à òàêæå ñâîáîäíûìè ÀÊ,áîëåå 20% èç êîòî-

ðûõ ïðåäñòàâëåíû òàóðèíîì,ãåêñîçàìèíàìè,áèîãåí-

íûìè ìàêðî- è ìèêðîýëåìåíòàìè,µ3- è µ6- æèðíû-

ìè êèñëîòàìè.Íà ìîäåëè ýêñïåðèìåíòàëüíîãî àòåðî-

ñêëåðîçà ïîêàçàíî, ÷òî ïðèìåíåíèå Áèïîëàíà (0,2

ã/êã â òå÷åíèå 30 ñóòîê) îáóñëàâëèâàëî ê êîíöó íà-

áëþäåíèé (120 ñóòêè) íîðìàëèçàöèþ óðîâíåé

ËÏÎÍÏ è òðèãëèöåðèäîâ, à âûñîêîå ñîäåðæàíèå

ËÏÂÏ îáåñïå÷èâàëî ñàìûå íèçêèå çíà÷åíèÿ îáùåãî

õîëåñòåðèíà è ËÏÍÏ èç âñåõ èññëåäîâàííûõ ãðóïï.

Ñëåäóåò îòìåòèòü ïðîëîíãèðîâàííîñòü äåéñòâèÿ Áè-

ïîëàíà,ïðîÿâëÿþùåãîñÿ íà 60-å ñóòêè ïîñëå çàâåð-

øåíèÿ ýêñïåðèìåíòà. Ïðèâåäåííûå äàííûå ñâèäå-

òåëüñòâóþò î ïîçèòèâíîì äåéñòâèè Áèïîëàíà íà ëè-

ïèäíûé îáìåí ïðè òÿæåëûõ åãî íàðóøåíèÿõ.

ÁËÀÃÎÄÀÐÍÎÑÒÜ

Àâòîðû âûðàæàþò ãëóáîêóþ áëàãîäàðíîñòü ïðî-

ôåññîðó. Ë.È. Ñèìîíîâîé çà ó÷àñòèå â èññëåäîâà-

íèÿõ è èíòåðïðåòàöèþ ðåçóëüòàòîâ.
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