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It is proved by many experimental and 
clinical researches that organism adaptation to 
unbalanced nutrition leads to signifi cant reorgani-
zation of lipid exchange in liver. This appears in 
metabolic changes of fatty acids (FA) and their 
etherifi cation, apoprotein synthesis and lipoprotein 
assembly. The infl uence of high fat diet on lipid 
and lipidprotein structure in blood serum, fatty ac-
ids of polar and neutral lipids of Wistar rat’s liver 
was studied. The basis of hyper caloric diet was 
2 % of cholesterol (CS) and 19 % of beef fat of 
the total diet structure. Biochemical analysis of 
blood serum and liver tissue was made in 30, 90, 
180 days from the experiment was begun. Blood 
serum fats were examined at biochemical analyzer 
FP-901 by «Labsistems» (Finland). Dimethyl ether 
of liver FA phospholipids (PhL), triglycerides 
(TG), sterol ether (ES) were analyzed at gas-liquid 
chromatograph Shimadzu GC-2010 (Japan). The 
results were expressed in relative  % from the total 
FA quantity. There were used estimate indicators, 
characterizing ferments elongase and desaturase.

Keeping rats at hyper-caloric diet promot-
ed forming alimentary dyslipidemia. On the 30th 
day of the experiment it was stated the increased 
level of CS, TG, atherogenic fractions of lipopro-
teins (ChS of low-density and very little density 
lipoproteins – CS LPLD, CS LPVLD) in blood 
serum, atherogenic index (AI) and decrease of CS 
high-density lipoproteins (CS LPHD). In 90 days 
of alimentary load it was detected decrease of TG 
and CS LPVLD concentration, the increase of CS 
LPLD and AI level. On the 180th day of the experi-
ment the content of TCS, CS LPLD was increased 
in blood serum and CS LPVLD was decreased. The 
obtained data indicates that alimentary fats show 
vivid hyperlipidemic effect only on the 30th day 
of the experiment. Prolongation of high-fat diet to 
90 and 180 days does not lead to accumulation of 
TG and CS LPVLD in blood, does not infl uence 
on content of CS LPHD. Apparently, liver barrier 
function limits lipotoxic load through inhibition of 
apoprotein synthesis and accumulation of LPVLD 
in liver.

Fatty acid metabolism in rat liver on the 
30th day of the experiment was characterized by 
intensifi cation of biosynthesis 18:1n9, 18:2n6, 
18:3n6, 18:3n3, 18:4n3, decrease of 20:4n6, 
20:5n3, 22:5n3, 22:6n3. Metabolic changes of fatty 
acids in liver were accompanied by Δ9-, Δ6-, Δ5- 
desaturase and elongase activity changes. In 90 
days of the experiment it was detected synthesis in-
crease of 18:1n9, 18:2n6, 18:3n3, 20:5n3, 20:3n6. 
Moreover 20:5n3 was etherifi ed mostly into sterol 
ether, 20:3n6 – into TG and PhL. It was also seen 
decrease of content 20:4n6 in PhL and its increase 
in TG and ES. The detected changes show switch-
ing on compensatory mechanisms on the 30-90th 
days of high-fat load, activating synthesis of physi-
ologically important polyunsaturated fatty acids 
(PUFA). In 180 days of high-fat load action it was 
stated increase of Mead acid production (20:3n9) 
with competitive inhibition of n6 family acid syn-
thesis (18:2n6, 18:3n6, 20:4n6) and some n3 PUFA 
(18:3n3, 20:5n3, 22:5n3, 22:6n3) in FA pool liver. 
It was seen the increase of 12:0 in PhL, TG and ES. 
Activity of elongase and Δ5- desaturase in liver 
was decreased in 180 days of the experiment.

Thus, inhibition of lipoprotein formation, 
synthesis activation of monoenic n9, polyunsatu-
rated n6 and n3 FA in liver with its predominant 
etherifi cation into sterol ethers and triglycerides 
under infl uence of high-fat load is one of the as-
pects of adaptation to alimentary stress-factors.

The work was submitted to the internation-
al scientifi c conference «Modern high technolo-
gies», (Israel, Tel Aviv), 10–17 April, 2010, came 
to the editorial offi ce on 12.03.2010.
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The calbindine – the protein is being local-
ized in the cytomembrane, in the cytoplasm, and 
also in the cells nucleus, it is being taken its part 
in the membrane folds generation, in the phago-
cytal processes formation at the phagocytosis 
early stages (e.g. Ohsawаеt. al. 2001), it is being 
expressed by the macrophage origin cells (e.g. 
(Kohler C., 2007). The thymus macrophages are 
being related to the APUD – system, as they are 
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being revealed the positive reaction for the alde-
hyde – fuchsin (e.g. Smirnova T.L., 2008), they 
are being contained the neurontransmitter biogenic 
amines, the MAO ferment (e.g. Sergeeva V.E., 
Gordon D.C., 1991). 

The Material and the Methods

All these experimentshavealreadybeen-
carriedoutonthe 30 sexually matured albino pedi-
greeless rats at the age of three months and their 
mass of 250 gr., having kept under the vivarium’s 
standard conditions at the well – balanced food 
ration. All these procedures have been conducted 
in the work with the rats, according to the treat-
ment’s regulations and the rules with the laboratory 
and the experimental animals. Andthethymushas-
beenextractedunderanaesthetic.The thymus frozen 
sections with their 15 micrometer thickness have 
already been stained by the hematoxylin – eosin. 
The calbindine (that is the calcium binding protein) 
has been revealed by the homogeneous antibodies. 
So, thepreparationsmicroscopyhasbeencarriedoutb
ymeansofthe«MIKMED 5» light microscope. The 
necessary presentation on the stained cells quanti-
tative distribution and the morphometry has been 
received by means of the «Sigma Scan Pro 5» 
program.

Our researches and the studies results 
showed that the thymus lobules sections had been 
stained specifi cally into the brown lightly color. 
The calbindine – positive cells are being defi ned 
in all the gland lobules studied zones. The cells 
total quantity is higher in the cortico – medullary 
zone. So, the macrophages with the calbindine 
in the small number are being defi ned in the lob-
ules’ subcapsularis and in the deep cortical zone.
The singular macrophages are being met in the 
lobules’ substantiamedullaris. The macrophages 
with the calbindine have the different form (e.g. 
the oval, the rounded, and the multidendritic ones). 
Thecells’ nuclearpartisweaklystained. The calcium 

binding the protein, on the whole, is being concen-
trated in the cells’ cytomembrane.

Thus, themorphometricstudiesandther-
esearcheshavebeenshown, now the area, now the 
cells’ size is quite the various ones. The calbindine 
binding cells area calculation has been shown, that 
the small, the average, and the big macrophages are 
being revealed in the thymus. So, the small cells’ 
area is being varied from 6,4 up to 11,3 mcm², the 
average ones – from 11,4 up to 32,6 mcm², the big 
ones – from 32,7 mcm² and more. The macrophages 
with the calbindine, having had the 11,4 mcm² area, 
are being predominatedin the lobules’ substantia-
medullaris, whereas the big cells are frequently be-
ing defi ned in the cortico – medullary zone.
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