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ABSTRACT

In contemporary literature there are data about significant role of free radical oxidation in the pathogenesis of obesity. In this
relation application of endogenous as well as exogenous antioxidants for the purpose of excess weight correction has
generated increasing interest in scientific circles. Numerous researches showed natural antioxidants to be effective in correction
of elevated blood cholesterol, triglycerides, LDL levels. In this relation the purpose of our research was to establish
effectiveness of green tea catechines and citrus extract on lipid metabolism disorder and excess body weight during
experimental alimentary obesity. Experiment was conducted on rats kept on high-calorie diet for 7 weeks. Simultaneously
animals from Ill and IV group had been administered catechines and citrus extract at the doses of 15 mg and 30 mg
respectively in addition to the high-calorie diet during last 4 weeks. The experiment established corrective effect of
abovementioned preparations on the parameters of lipid metabolism (blood cholesterol, triglyceride and LDL levels) and
epididymal fat mass. It appeared that citrus extract is especially effective to hinder in weight gain. Obtained results are very
important and may be used for the development of weight losing diets.
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t present time obesity is a special medical
Aproblem. There are many factors that may cause

obesity; one of these is high-calorie food intake
when diet calorie content exceeds body energetic needs
(alimentary obesity). Obesity may be also caused by low
activity of  triacylglycerollipase that hinders in
mobilization of triacylglycerides from fat depots. Low
activity of this enzyme may occur at neuroendocrine
diseases. In contemporary literature there are data about
significant role of free radical oxidation in the
pathogenesis of obesity [4,5]. In this relation application
of endogenous as well as exogenous antioxidants for the
purpose of excess weight correction has generated
increasing interest in scientific circles. Numerous researches
showed natural antioxidants to be effective in correction
of elevated blood cholesterol, triglycerides, LDL levels
[12,15]. In this respect, we focused our attention on citrus
extract and green tea catechines. Citruses are known to
be rich in ascorbic acid, carotenoides, folates, flavinoides
and dietary fiber. Citrus preparations have been
successfully applied for the prevention of cardiovascular
diseases and cancerogenesis [15]. Catechines belong to
flavinoides which green tea is abundant in [12].

The purpose of our research was to establish effectiveness
of green tea catechines and citrus extract on lipid
metabolism disorder and excess body weight during
experimental alimentary obesity.

MATERIALS AND METHODS

Experiment was conducted on pubescent white rats of
180-200 gr. body weight. Animals of control group (I
group) had been fed on Puruna Rodent Chow food for 7
weeks. In order to achieve excess weight gain rats for 7
weeks had been kept on high- calorie diet including 44%
sweet condensed milk, 47% Puruna Rodent Chow food,
8% vegetable oil, and 1% vegetable starch (Il group).
Animals from lll and IV group had been administered
catechines and citrus extract at the doses of 15 mg and
30 mg respectively in addition to the high-calorie diet
during last 4 weeks.

At the end of the experiment animals were weighed and
killed under anesthetic by nemditane. Epididymal fat was

14

weighed and blood samples were taken for biochemical
research. Blood total cholesterol, triglycerides and LDL
levels were measured.

Obtained results were processed by student’s method of
variation statistics.

RESULTS AND DISCUSSION

The table shows changes in weight gain, epididymal fat
mass, blood glucose, ftriglycerides, cholesterol and
methemoglobin levels after 7 weeks of high- calorie diet
and administration of antioxidant preparations.

Data presented in the table 1 show that after 7 weeks of
high-calorie diet rats’ weight gain in |l group is by 38%
higher compared to controls. At that, epididymal fat mass
in these animals is 4.9% of body mass (compared to 3.6%
in controls). Animals treated with citrus extract showed
weight gain intensity less by 17% and 40% compared to
those of controls and high-calorie diet group animals
respectively. Animals treated with catechines did not show
any difference in weight gain intensity compared to high-
calorie diet group. Epidydimal fat mass in this group is
3.2% and 3,7% of body weight respectively. There is no
statistically reliable difference in blood glucose levels
among experimental groups of animals.

The research showed that in animals on high-calorie diet
blood total cholesterol, triglyceride and LDL levels are
increased by 71%, 62% and 33% respectively compared
to those of controls. In animals treated with citrus extract
blood total cholesterol, triglyceride and LDL levels are
decreased by 14%, 23% and 50% respectively
compared to those of high- calorie diet group. In animals
treated by catechines these parameters are decreased
more significantly - by 48%, 47% and 47% respectively
and reach control levels.

As we have mentioned before, citruses are abundant in
ascorbic acid, carotenoides, folates, flavinoides and
dietary fiber. Ascorbic acid and flavinoides, as well as
green tea catechines have distinct hypolipidemic effect.
Vit C catalyzes conversion of cholesterol into bile acid.
Flavinoides contained in citruses facilitate inhibition of
cholesterol biosynthesis and esterification in body [1],
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amplify fecal excretion of sterols and decrease activity of
hepatocyte microsomal enzyme phosphotidat
dosphohydrolase restricting triglyceride synthesis, that
eventually results in lowered total cholesterol and
triglyceride levels in blood [2,3,8,14]. Enhanced fecal
excretion of neutral sterols is caused by lowered activity
of 3-hydroxy-3-methylglutaryl-CoA (HMG-CoA)
reductase and acyl CoA-cholesterol O-acyltransferase
(ACAT). Thus, hypocholesterolemic effect of citrus
flavinoides is based on a decrease in hepatic HMG-CoA
reductase and ACAT activity [6,10,11], inactivation of
microsomal triglyceride transport protein (MPT), increased
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decreased acetyl-CoA levels in

adipose tissue [9].

carboxylase 1 mRNA

Hypolipidemic action of green tea catechines is
manifested by decreased epididymal adipose tissue mass,
lowered total cholesterol and LDL levels in blood,
elevated HDL [7]. Supposedly, this effect of green tea
catechines is based on activation of lipid B-oxidation and
raising of fatty acid translocase/CD36 nMRA levels which
in its turn facilitates lipid utilization in energogenereting
processes [13].

In conclusion, citrus extract and tea catechines exert

expression of LDL-receptors [16] and significantly significant effect on lipid metabolism and thereby hinder
fat tissue accumulation and intensive body weight gain.
weight gain glucose fat mass cholesterol triglycerides LDL
Controls 42421 74,0+8,0 3,6 % 106,5+0,5 121,0£1,0 120+4,5
High-cal. diet 58+3.0 83,3+5,1 4,9+ % 181,5+3,5 196,5+4,5 160+4,0
High-cal. diet + 3543,5 7284103 | 3.2+ % 155,0+5,0 152,5+10,5 80+3,0
citrus extract
High cal. diet + 5542,0 6555141 | 3,7+ % 93,5415 104,5+3.5 100+3,5
catechine

Tab.1 Effect of plant preparations on weight gain and lipid metabolism parameters in rats on high-calorie diet.
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BiusiHMe npenapaToB pacTUTEILHOI0 MPOMCXO0KICHUS HA HHTEHCHBHOCTD
npudaB/jeHUs B Bece H MapaMeTPbl JUIMJAHOI0 MeTad01M3Ma NPHU
AJIMMEHTAPHOM O’KHPEHHH

Tea Yanaoupu, Medes Cuxapynuose, Huno Txunasa, Manana Scauawsunu, Upaxnu Yxuxsuwsuiu,
Oxa Dxanaoze, Maxa Mavasapuanu

WHCcTNTYT METMIMHCKOM OMoTeXHOMOrHN AKaeMun Hayk 1 pys3un;
TOwmccknii rocy1apcTBEHHBIH MEAMIMHCKUI yHUBEpCHUTET, I py3us

PE3IOME

CyLLecTBYIOT MHOTOYUCIEHHbIE AaHHbIe O BaXXHOW ponu npoueccoB cBoOOAHOPaAMKaNbHOrO OKUCHEHWS B NaToreHese oxwvpexus. B
CBA3M C 3TUM BO3POC MHTEPEC K BO3MOXHOCTVM WCMONb30BaHWUSA aHTUMOKCUAAHTOB C LENbl0 KOppekumMn u3bbITOYHOro Beca.
MHorouncneHHble MccrnegoBaHUs CBMAETENbCTBYOT 06 3deKTMBHOCTU pacTUTENbHbLIX aHTWOKCUAAHTOB B HOPManu3auuui YpOBHS
obLero xonecrtepona, TPUrMMLEPMOOB 1 NMNONPOTENHOB HM3KoWM nnoTHocTu (LDL) B nna3me kposu. Llenbio nccnegoBaHusi sBNSNOCh
n3yyeHve 3pHEKTUBHOCTM BNUSHUS KaTEXUHOB Yas U 3KCTpaKTa LUTPYCOB Ha napaMeTpbl MMNMAHOrO obMeHa npu anvMMeHTapHOM
OXUPEHUN B 3KCNepuMeHTe. OKCMepUMEeHTbl NPOBOAMMMNCL HAa KpbiCax, HaxXoAALMXCH B TedYeHue 7 HeAenb Ha BbICOKOKANOPUAHON
avete. OQHOBPEMEHHO OTAESbHBIM TPynnaM XUBOTHbIX B TEYEHME MOCNeAHUX TpexX Hefdenb 3KCNepuMeHTa NPOBOAWINCE MHBEKLMK
LMTPYCOBOrO 3KCTpaKTa U KaTexXnHOB. BbisiBNEHO Koppurmpyolee [ercTBUe MCMONb30BaHHbIX NpenapaToB Ha NapamMeTpbl MUMUMAHOMoO
obmeHa (yposeHb obLiero xonectepona, Tpurnuuepuaos n LDL B nnasme kposu) 1 mMaccy anuauammarnbsHoro xwvpa. Okasanocb, 4To
LMTPYCOBBIN 3KCTPaKT 0COBEHHO 9(hEKTUBHO NPensATCTBYEeT npubaBneHuio B Bece. OTU AaHHble UMET MOryT ObiTb UCMOMb30BaHbI
npu pa3paboTke AMeT, CNOCOBCTBYIOLLIMX CHUXKEHUIO Beca.

KnoueBsle caoBa: aaMMEHTapHOE OXUPEHMe, OueTa, JIMIMAOHEM MeTaboam3M, CBOBOLHOPAANKAILHOE
OKMCJIEHUE
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