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Effect of Ethanolic extract green tea (Camellia sinesis) on lipid
profile, growth performance and some carcass characteristics
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Abstract

The present study was carried out on (40) female local rabbits the average weight (2.800+
250gm) the rabbits were divided into two equal groups. The first group was a control group
contain 20 rabbits which oral administration with distilled water only for two weeks . The second
group treated with Ethanolic extract of green tea contain 20 rabbits with dose 150mg/kgbw for
two weeks. The study was aimed to determined the effect of ethanolic extract green tea(Camellia
sinesis)on some blood parameters level of Total cholesterol, Triglyceride, low density
lipoprotein, High Density Lipoprotein, Very low Density Lipoprotein, the oral administration of
green tea extract physiological and histological results the levels of total cholesterol and low
density lipoprotein recorded a significant decrase (p< 0.05)when compared with control group.
The levels of Triglyceride, High Density Lipoprotein and Very low Density Lipoprotein did not
record significant increments in comparison with control group. The results presented that the
body weights showed significant decrements (p<0.05) when compared with the control group.
The weights of livers of treated group enlisted a significant decrement(p< 0.05) while the weight
of kidneys did not record any significant changes as compared with the control group.

The histopathological results showed presence of hepatic architecture which were obvious
for hepatic cells around the central vein, dilation of hepatic sinusoids with proliferation of the
endothelial cells which lining the sinusoids with vaculation of the hepatic cells and hyperplasia
which were simple in the bilary ducts inside the hepatic tissue.The hepatic cells showed in some
slides proliferation and had prominent and clear nuclei with cytoplasm and some hepatic cells
presented had two nuclei; These changes were clear and positive when compared with the livers
of the control group which appeared with normal tissue, whereas the hepatic cells arranged in
radiated shape around the central vein.
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Introduction

Medical herbal plants play a key role in the health care, about 80% of the world population
relies on the use of traditional medicine which is predominantly based on plant material (1) . The
herbal compounds have become increasingly popular,because they are regarded harmless. Herbal
medicines are complex mixtures of different compounds which usually act as a synergistic effect to
give their full beneficial effect(2).Tea, one of the most popular beverages consumed world wide by
man, has received a great deal of attention regarding its possible contribution in prevention of many
diseases(3) include the prevention of cancer(4) and cardiovascular disease(5).The anti-inflammatory
effect(6) anti-arthritis(7)antibacterial effect(8)antiangiogenic effect(9) antioxidation(10) antiviral
effect(11) neuroprotection(12).The effects of green tea an health promotion are mainly attributed to
its polyphenol content (13).The chemical composition of green tea is complex,there are 15% of 20
% dry weight is protein,including 1% to 4% of dry weight enzymes and amino acids as well as 5%
to 7% of dry weight carbohydrates besides that there are lipids such as linoleic and a —linolenic
acids,sterols, vitamins (C,E,B),xanthenes as caffeine and theophylline, pigments as chloroplyll and
carotenoids, volatile compounds as aldehydes minerals and traceelements(14).

Green tea extracts contain a number of component including Catechins , Saponins and
Flavonoids and it has been demonstrated that catchens can reduce cellular oxidation (15)and
cholesterol absorption(16), green tea has been reported to reduce body weight,body mass & body
fat(17)and serum cholesterol level (18) , in additional , (19) found that green tea consumption
reduce the blood glucose as well as total cholesterol and body fat level. The extracts of green tea
are more stable than pure epigallo catechin gallate which considers as one of the major constuents
of green tea due to presence of other antioxidant compounds in the extracts(10). Green tea exerts
have beneficial effects on body weight and composition , excessive visceral fat is specificicallly
associated with metabolic activities , emerging data suggests that regular consumption of green tea
may increase energy expenditure & reduce body fatness (20,21). The liver is incharge of
maintaining the body metabolism homeostasis(22) and the kidneys are the main part of the
excretory system as they regulate homeostasis by excretion of waste products of metabodism
(23).The liver weight and lipid contents found by (24)when comparaed between the low fat diet for
mice, feeding the high fat diet resulted in significant increase in liver TG content and when tea
catechins fed to mice were significantly lower than that in high fat fed mice. Plasma creatinine and
levels of blood urea nitrogen were found to be reduced by administration of green tea(25,26)
mentioned that diabetic rats drenched with green tea appeared a significant reduction in creatinine
level,while the blood urea statistically did not charge, The action of anti-platelet cohesion of
catechin enables the kidney malfunctions coming from diabetes to return to normal state,(27).

The present study aimed to determine the effects of green tea ethanolic extract on lipid profile
, growth performance and carcass characteristics of local female rabbits .
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Material and Method

Green tea leaves were purchased from a local market & stored in dry atmosphere . Green tea
Ethanolic extract prepared by 50gm of these leaves for powdering in electrical grinder, then made
by method of Harborne (28). The powder of green tea was mixed with 70 % ethanol(1:10 w/v) for
one day .suspension were filtered through guze and Whatman filter paper No.1 ,the remainder was
extracted again to obtain large amount of active compoundes of these leaves, the final extract was
dried in 45 c and stored in 4 C.

40 local female rabbits were treated in accordance to the principles of lab animal care and
were conditioned at room temperature at a natural photoperiod for 2 weeks before experiment
execution.

A commercial balanced diet and tap water adlibitum were provided, The animals were
randomly divided into two groups (20 animals in each group)

Group 1 (control group) received distilled water as sole drinking source . Group 2 (treatment
group) received ethanolic extract of green tea (GT )(1.5% wi/v)of beginning of experiment and
lasted two weeks.

Both groups subjected to weighing body weight before and after experiment and evaluate
lipid profile include Total Cholesterol (TC) , Triglyceride (TG) , High Density Lipoprotein (HDL),
Low Density Lipoprotein (LDL) , and Very Low Lipoprotein (VLDL)as well as weighing kidney
and liver after scarification under light anesthesia (diethyl ether) 1 day after the end of the treatment

The blood samples from each rabbit were collected before and after treatment from the ear
vein. Serum was separated by putting the tubes in centrifuge at 3000 rpm for 15 min at 37C, serum
samples were stored at 4 C until biochemical tests were performed (29) .

Histopathological examination was carried out according to Drury and Wallington (30). The
liver tissues were taken from all rabbit groups after scarification . They collected and fixed in 10 %
neutral buffered formalin, dehydrated in ascending grades of ethanol alcohols, cleared in xylol ,
casted, blocked , cut at 2-5 Mm thickness & stained using the routine pathological technique that
used by (31).

Data were expressed as the mean £SE . the statistical significance was carried out using one —
way analysis of variance test statistical soft were pakage (32) A possibility of P value (p<0.05) was
considered as significant differences between mean.

Results

Administration ethanolic extract of green tea extract to the female rabbits as shown in table 1
significantly decreased (P<0.05) the TC levels in post treated rabbits(P<0.05) with green tea when
compared with control group. Treatment with green tea of TG ,HDL and VLDL levels did not
recorded significant variance, while the inhibitory effect of green tea extract on LDL was
statistically significant decrease(P<0.05). Post administration ethanolic extract of green tea to
female rabbits evaluated the affection on weight recorded a significant reduction(P<0.05) in body
weight when compared with control group , as well as the liver weight was still significantly lower
than the normal one(P<0.05). It was also observed that, post administration ethanolic extract of
green tea recorded a non significant reduction in the weight of kidney as compared with non treated
group as described in table( 2) .
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Table 1- Effect of ethanolic extract green tea oral admenstration 150mg/kg B.W on lipid
profile (mg/dl) in local female rabbit for two weeks.

Groups TC TG HDL LDL VLDL
Control 67.0 A 245. 7 A 20.8 A 145 A 41.75 A
+0.955 +2.133 +0.67 +1.744 +0.418

Treatment 58.0B 259.0 A 19.02 A 7.44 B 388 A
+0.34 +2.42 +0.21 +0.701 +0.253

Different letters mean significant variances(p<0.05)

Table 2 — effect of ethanolic extract green tea oral administration 150 mg/kg B.W on body,
liver, kidney weights in local female rabbits for 2 weeks.

Groups Body weight Liver Kidney
Control 170A 9.258A 0.427A
+3.563 +0.408 +0.017

Treatment 127B 7.425B 0.401A
+2.56 +0.238 +0.004

Different letters means significant variances(p<0.05)

Histopathological changes

The liver of local female rabbit which treated with ethanolic extract of green tea showed in(Fig. 1)
Presence of normal hepatic architecture with dilation of sinusoids, vacuolated hepatocytes. Also
there is mild hyperplasia of bile ducts within the hepatic tissue.

Fig. (2)demonstrated there is radially arrangement of hepatocytes which showed normal hexagonal
shaped, Dilation of sinusoids and proliferation of flat endothelial cells which lining these sinusoids
of treated group.

Fig.(3) showed there is normal radially arrangement of hepatocytes around normal rounded central
veins for treated group.

Fig. (4) clarified there is normal radially arrangement of hepatocytes around the central vein. The
hepatocytes showed vacuolated with normal, central, and prominent nuclei and acidophilic
cytoplasm. Some hepatocytes showed proliferating and binucleated cells. There is proliferation of
flat endothelial cells which lining the central veins and sinusoids for treated group.

There is central vein with few radially arranged cords of hepatocytes. There is dilation of
sinusoids, large numbers of hepatocytes showed proliferating, binucleated and small in size ( Fig.5).
While fig.(6) (the control group) reveal there is normal and small bile ducts which lining with
columnar epithelium. Also radially arrangement of hepatic cords around the central veins.
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(1). Presence of normal hepatic
architecture,which  characterized by radially
arrangement of hepatocytes around the central vein.
Dilation of sinusoids(thin arraws)and normal,
vacuolated hepatocytes. Also there is mild hyperplasia

of bile ducts within the hepatic tissue(red arrow).
(ENYY HR.F

Fig. (3): There is normal radially
arrangement of hepatocytes around normal
rounded central veins(thin arrows). (50X)
H&E.

Fig. (2): Higher magnification, there is radially
arrangement of hepatocytes which showed normal
hexagonal shaped, Dilation of sinusoids(thin
arrows) and proliferation of flat endothelial cells
which lining these sinusoids(red arrows). (200X)

Fig.(4):Higher magnification. There is normal
radially arrangement of hepatocytes around the

central vein. The hepatocytes showed
vacuolated(red arrows)with normal, central,
and prominent nuclei and acidophilic
cytoplasm. Some hepatocytes showed

proliferating and binucleated cells(thin arrows).
There is proliferation of flat endothelial cells

which lining the central veins and sinusoids(two
haad arvrane) 7 29NNV 1O
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Fig. (5):Control group show there is central § Fig. (6): Control group show there is normal
vein with few radially arranged cords of | and small bile ducts which lining with
hepatocytes(thin arrows). There is dilation of § columnar epithelium(red arrow). Also
sinusoids, large numbers of hepatocytes § radially arrangement of hepatic cords

showed proliferating, binucleated and small § around the central veins(thin arrows).(50X )
in size(red arrows).( 50X) H&E. H&E.

Discussion :-

Laboratory studies show the health effects ethanolic extract of green tea, as the human clinical
evidence is still limited, future research needs to define the actual magnitude of health benefits,
establishes the safe range of tea consumption associated with these benefits, and elucidates the
mechanisms of action.(33). The present results clearly demonstrated that body weight & fat
accumulation in rabbit were remarkably reduce by adding ethanolic extract of green tea when
compare with control group and this accord with (34 , 35) who suggested an important role for
catechins in promoting weight loss, the finding a positive effect ethanolic extract of green tea on
weight loss in agreement with results of (20) which show that green tea stimulate 24h energy
expenditure and fat oxidation .This effect is attributed to the tea catechins, the latter have been
shown to inhibit catchol o-methyl transferase, The enzyme that degrades noradrenaline. Body
weight in 150mg/kg BW tea extracts in beverage to rabbit is significantly lowered (P< 0.05)this
indicating that the antiobesity effect of tea catechins can was attributed solely to the decrease in
energy intake, rather, some additional mechanisms leading to energy expenditure may be involved
in the anti-obesity effect of tea catechins, these findings suggesting that tea catechins potentially
activate B- oxidation of fatty acid in the liver may indicate on underlying mechanism of the
beneficial effects of tea catechins (36). Our results revealed that the liver weight was decreased
significantly(P< 0.05) in the treated group when compared with control group, this agreed with (37)
who find that green tea decrease liver TC as well as associate with reduction macrophage-mediated
oxidation of LDL, reduce uptake of oxidized LDL by macrophages, reduce oxidative state of LDL
and reduce LDL aggregation,all of these effects lead to a reduced cellular cholesterol accumulation
and foam cell formation (38).

Study showed there is no significant (P> 0.05)changes in the weight of kidney before and
after treatment and this may be due to the beneficial effect of green tea on renal histochemical
parameters and prevent the accumulation of glycogen in the kidney tubules, likewise, the present
study agreed with (38) who suggested that green tea minimizes the development of glomerular and
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tubulointerstitial injuries. This study has found that the administration of green tea water infusion as
drinking water to rabbit result in improvement of renal function determined by weighing its weight
before & after treatment and this agree with(39)who reports that Flavonoids and catechins have to
improve kidney function and these may interprete the results are obtained in this study.

Green tea exerts a variety of beneficial metabolic effects and these lead to decrease levels of
TC and LDL and this agreed with(40,41) and this due to reductions in oxidative status and LDL
oxidation, and amelioration of lipid metabolism, and the catechin is extracted from green tea
decreases the LDL fraction (42). Furthermore, (43,44) suggest that green tea may decrease intestinal
absorption of lipids. Where as the TG, HDL and VLDL did not register any significant effect before
and after treatment and find that green tea and its extract normalize plasma triglycerides as well as
paraoxonase (PON1)is an antioxidant enzyme that protects lipoproteins against oxidative
modification, green tea may directly increase serum paraoxonase activity because antioxidant
molecules such as flavonoids are shown to preserve paraoxonase activity. (45) emphysize that
saponins, flavonoids, phenolic compounds and glycosides have hypolipidaemic and
hypocholesterolemic effect, therefore it may be concluded that the hypolipidemic effect is produced
by the green tea extract may be due to the presence of flavonoids, saponins and glycosides. The
present study showed dilatation of sinusoids and vaculated hepatocytes large numbers of
hepatocytes showed proliferation binucleated and small in size and this concomitant with (46) who
found that liver treated with green tea extracts showed hepatic necrosis with some areas of
relatively preserved hepatic parenchyma demonstrating centrovenular necrosis and bridging
necrosis, as well as (47) explained the nuclear degeneration of liver cells treated with green tea
extract as a result of inhibition of dihydrofolate reductase enzyme that interferes with the synthesis
of DNA.
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