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Abstract

The aim of this work is to investigate the ability of ingestion
two different doses (1ml and 2ml/kg/BW) of fresh red beetroot juice to
improve anemia and its effect on final body weight of obese anemic
rats. Forty two adult male Sprague- Dawley rats were fed on standard
diet for one week for adaptation. Rats were then randomly divided
into seven groups (6rats each) as follow: the first group was fed on
basal diet only and served as control negative group, while groups
(2:4) of rats (n=18) were fed on high fat diet for four weeks to induce
obesity, then continuously fed on high fat diet, deficient in iron and
supplemented with (10 g tannic acid/kg diet) for further 3 weeks to
induce anemia. These rats were then divided into three groups,
positive control group and two other groups given orally 1 ml and 2 ml
juice /kg BW respectively. Groups (5:7) of rats (n=18) were fed on
basal diet, deficient in iron and supplemented with (10 g tannic
acid/kg diet) for 3 weeks to induce anemia, then were divided into
three groups, one positive control group (anemic) and two other
groups given orally 1 ml and 2 ml/kg BW fresh juice red beetroot
respectively. The results showed that oral ingestion fresh beetroot
juice (Iml and 2 ml/kg.BW) significantly (P <0.05) decreased the final

89



Hanan M. ElI-Ghandour, Eman M. Ragheb,

body weight and body weight gain of anemic obese rats, and the
weight reduction was 30.25, 39.00 % respectively due to ingestion
fresh red beet juice that rich in (iron 15.34 mg/100 ml juice). Fresh
beetroot juice supplementation decreased significantly (P<0.05)
leptin concentrations, Moreover, hemoglobin, hematocrit and red
blood cell concentration as well lipid profile and liver function were
improved significantly compared to positive control group. The study
recommends that obese patients suffering from anemia should drink
fresh red beetroot juice.

Introduction

Overweight and obesity affected 1.6% of 2-6 years old, 4.9%
of 6-10 years old, 14.7 % of 10-14 years old and13.4% of 14-18
years old of children in Egypt (Galal, 2002). In a report from the
Egyptian National Nutrition Institute, (2004), there is increasing
prevalence of obesity among children and adolescents reaching
5.8% among males and 9.7% among females. The global prevalence
of obesity is increasing rapidly among adults as well as among
children and adolescents in places where high dietary fat intake is a
major risk factor for the development of obesity (Canbakan, et al.,
2008). World Health Organization (WHO, 2014) reported that more
than 1.9 billion adults (38% of men and 40% of women) 18 years and
older were overweight, and over 600 million were obese. The WHO
estimated by the end 2015, 2.3 billion adults would be overweight
and more than700 million obese (McArdle, et al., 2013).The Global
School-based Student Health Survey conducted in seven African
countries (n = 23496, with 11-17 years old) indicated that, unadjusted
rates being underweight varied from 12.6% (Egypt) to 31.9%
(Djibouti), while being overweight ranged from 8.7% (Ghana) to
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31.4% (Egypt). Obesity rates ranged from 0.6% (Benin) to 9.3%
(Egypt) (Manyanga, et al., 2014).

Obesity has become a serious problem that increases health
costs and reduces healthy life years (Aronne, 2001 and Carnethon,
et al.,, 2004). In addition, there is a strong association between
obesity and the development of co morbid conditions, including
insulin resistance and/or type 2 diabetes mellitus, hypertension,
dyslipidemia and metabolic syndrome (Wilson, et al., 2005).Hence,
obesity has become a leading global public health problem, and
termed, as the millennium disease with worldwide spread (WHO,
2012).

Iron deficiency anemia (IDA) is the most prevalent nutritional
deficiency worldwide. It is a major public health problem with adverse
consequences, and affects over 2 billion people mainly young women
and children (McLean, et al., 2009). Furthermore, iron uptake from
the duodenum is limited in obese compared to normal weight children
(Sanad, et al., 2011).Elevated body mass index and insulin
resistance are associated with lower iron (Fe) and Hb levels. These
findings may be explained by the chronic inflammation of obesity and
may contribute to obesity-related co-morbidities (Altunoglu, et al.,
2014).

Now, there is an increased demand for using plants in therapy
"back to nature" instead of using synthetic drugs which may have
adverse effects. Traditional medicinal plants are often cheaper,
locally available, and easily consumable as raw or as simple
medicinal preparations. These plants often mediate beneficial
responses due to their active chemical constituents (Bogusz, et al.,
2002 and Amin and Nagy, 2009).Red beetroot (Beta vulgaris L.) is a
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vegetable characteristic of the Eastern and Central European diet,
and is also used as a popular folk remedy for liver and kidney
diseases, for stimulation of the immune and hematopoietic systems,
and as a special diet in the treatment of cancer (Kapadia, et al.,
2003).Today, beetroot is grown in many countries worldwide, is
regularly consumed as part of the normal diet, and commonly used in
manufacturing as a food colouring agent known as E162 (Georgiev,
et al.,2010).Kujala, et al., (2002) and Wootton-Beard and Ryan,
(2011) reported that beetroot is a rich source of phytochemical
compounds that includes ascorbic acid, carotenoids, phenolic acids
and flavonoids.

The aim of the present work was to investigate the ability of
ingestion two different doses (1ml and 2ml/kg/BW) of fresh red
beetroot juice to improve anemia and its effect on body weight status
of obese anemic rats.

Materials and Methods

Materials:-

Casein, vitamins, minerals, cellulose, starch, tannic acid were
purchased from local distributer of (Sigma Chemical Co) Cairo,
Egypt. Red beetroot (Beta vulgaris L.) was purchased from a local
market. Beef tallow was obtained from local market. Adult male
albino rats (Sprague- Dawley strain) (n=42 rat) weighting
approximately (190 +5 g.) were purchased from Helwan Experimental
Animals Farm. Kits for blood analysis was purchased from Gamma
Trade Company, Dokki, Cairo, Egypt.
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Methods:-

A. Chemical composition: vitamin C, iron and total fibers in fresh
red beetroot juice were determined according to the official
methods (A.O.A.O., 2006).

B. Induction of obesity: Rats were fed four weeks on basal diet
according to (Reeves, et al., 1993) with some modification in fat
content containing: casein 14%, cellulose 5%, vitamin mixture
1%, mineral mixture 3.5%, sucrose 10%, (beef tallow 19% +
soybean oil 1%), |-cystine 0.18, choline bitartrate0.25% and the
remainder is starch to induce obesity in rats (Liu, et al., 2004).

C. Induction of anemia: Obese rats(n=18) were continuously fed
on high fat diet supplemented with (10 g tannic acid/kg diet) for 3
weeks (Afsana et al., 2004) at the same time, iron has been
removed from the mineral mixture to induce anemia. Normal rats
(n=18) were fed on basal diet supplemented with tannic acid for
3 weeks to induce anemia according to (Afsanaet al.,
2004).Blood samples were obtained after 3 weeks from tail vein
to determine hemoglobin (Hb) concentration. The hemoglobin
concentration in normal rats was reported to be (13.53+0.58 g/dl)
which was used as the reference range (Wolford, et al., 1986).

D. Preparation of fresh red beetroot juice: Red beetroots were
washed thoroughly in tap water and homogenized with a
household blender. The juice was collected using suction
filtration through filter papers, then stored at -20°C for chemical
analyses and biological experiment.

E. Biological study: Forty two adult male Sprague-Dawley rats
were fed on standard diet for one week for adaptation. Rats were
then randomly divided into seven groups (6rats each) as follow:
group one was fed on basal diet only and kept as control
negative group, while groups (2, 3, 4) of rats (n=18) were fed on
high fat diet for four weeks to induce obesity, then continuously
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fed on high fat diet, deficient in iron and supplemented with (10 g
tannic acid/kg diet) for further 3 weeks to induce anemia. These
rats were then divided into three groups, positive control group
and two other groups given orally 1 ml and 2 ml juice /kg BW
respectively. Groups (5, 6, 7) of rats (n=18) were fed on basal
diet, deficient in iron and supplemented with (10 g tannic acid/kg
diet) for 3 weeks to induce anemia, then were divided into three
groups, one positive control group (anemic)and two other groups
given orally 1 ml and 2 ml/lkg BW fresh juice red beetroot
respectively.

At the end of the experimental period (6 weeks), rats were
fasted over night before sacrificing, two blood samples were
collected, the first sample was collected into a tube containing
EDTA as anticoagulant and used for determination: red blood
cell (RBC) count, Hb concentration and Hematocrit (Hct)
percentage. These parameters were quantified by standard
hematological assay analyzer. The second blood sample was
collected into a centrifuge tube without any anticoagulant and
centrifuged to obtain serum which was stored at- 20°C until used
for subsequent analysis.

F. Chemical analysis: total red blood cell counts determined
according to (Dacie and Lewis,1991). Hematocrit and
hemoglobin concentration (Alexander and Grifiths, 1993) were
determined. Serum total cholesterol (TC) (Richmond, 1973),
triglycerides (TG) (Wahlefeld, 1974), high density lipoprotein
(HDL-c) (Albers et al., 1983) were determined. Meanwhile, low
density lipoprotein (LDL-c) and very low density lipoprotein
(VLDL-c) were calculated according to (Fridewald et al.,
1972).Serum Aspartate amino transferase (AST) and alanine
amino transferase (ALT) (Bergmeyer et al.,, 1978) were
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determined. Serum albumin was measured according to
(Weissman et al., 1950). Leptin hormone was determined using
enzyme-linked immune sorbent (ELISA) assay (Xiong et al.,
2005).

G. Statistical Analysis:-The obtained results were analyzed
according to SPSS program. ANOVA test was used to compare
results among groups and P<0.05 was considered to be
significant (SPSS, 1989).

Results

The chemical composition of fresh red beetroot juice is shown
in Table (1). The results showed that iron content was 16.88 (mg),
vitamin C content was 7.10 (mg) and total fiber content was 1.56

(mg).

The effect of oral ingestion fresh beetroot juice at two levels
on body weight and body weight gain% of obese anemic rats are
recorded in Table (2). The statistical analysis showed that the mean
values of body weight, body weight gain %, feed intake and feed
efficiency ratio of positive anemic control group significantly (P<0.05)
increased, compared to the negative control group . Obese anemic
rats treated with (1ml and 2ml) of fresh beetroot juice had significant
(P<0.05) decrease in final body weight, BWG%, FIl, FER, compared
to the positive group (obese anemic).The final body weight and
BWG% of obese anemic rats treated with 2ml of fresh beetroot juice
were significantly (P<0.05) lower, compared to obese anemic rats
treated with 1ml of fresh beetroot juice. While, had significant
increase in FER compared to obese anemic rats treated with 1ml of
fresh beetroot juice. Anemic rats treated with (1ml, 2ml) of fresh
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beetroot juice had significant (P<0.05)decrease in final body weight,
BWG% and FER, compared to the positive group (anemic rats).The
statistical analysis showed that there were non-significant (p<0.05)
changes in FER between anemic rats treated with 2mlof fresh
beetroot juice and the positive group (anemic rats).Moreover, anemic
rats treated with 2mlof fresh beetroot juice caused significant(P<0.05)
increase in FER, compared to obese anemic rats treated with 1ml of
fresh beetroot juice. The highest decrease in the final body weight,
BWG% and FER was recorded by administration 2ml of fresh
beetroot juice.

The effect of oral ingestion fresh beetroot juice at two levels
on serum leptin concentrations of obese anemic rats are recorded in
Table (3). Results illustrated that positive control group (obese
anemic) had significant increase (P<0.05) in leptin hormone
concentrations, compared to the negative control group. While,
obese anemic rats treated with different two levels of oral ingestion
fresh beetroot juice significantly (P<0.05) reduced the level of leptin
hormone concentrations, compared to the positive control group
(obese anemic).Moreover, anemic rats treated with 2mlof fresh
beetroot juice caused significant (P<0.05) reduction of leptin hormone
concentrations compared to obese anemic rats treated with 1ml of
juice. The greatest decrease in leptin hormone concentrations was
obtained by 2ml of fresh beetroot juice. Also, results showed that
positive control group (anemic rats) had significant increase (P<0.05)
in leptin hormone, compared to the negative control group. While,
anemic rats treated with different two levels of oral ingestion fresh
beetroot juice significantly (P<0.05) reduced the level of leptin
hormone, compared to the positive control group (anemic
rats).Moreover, anemic rats treated with 2mlof fresh beetroot juice
caused significant(P<0.05) decrease in leptin hormone, compared to
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anemic rats treated with 1ml of fresh beetroot juice. The greatest
decrease in leptin hormone concentrations was obtained by 2ml of
fresh beetroot juice.

The effect of oral ingestion fresh beetroot juice at two levels
on RBC, HCT and Hb concentrations of obese anemic rats are
recorded in Table (4). Results revealed that positive control group
(obese anemic) had significant decrease (P<0.05) in RBC, HCT and
Hb concentrations of obese anemic rats compared to the negative
control group. Also, obese anemic rats treated with different two
levels of oral ingestion fresh beetroot juice had significant increase
(P<0.05) in RBC, HCT and Hb concentrations, compared to the
positive control group (obese anemic). Moreover, obese anemic rats
treated with 2mlof fresh beetroot juice caused significant (P<0.05)
increase in red blood cell parameters concentrations compared to
obese anemic rats treated with 1ml of fresh beetroot juice.
Administration with 2ml of fresh beetroot juice provided greatest
increase in the red blood cell parameters concentrations. The
statistical analysis showed that positive control group (anemic rats)
significantly reduced (P<0.05) red blood cell parameters
concentrations, compared to the negative control group. While,
anemic rats treated with different two levels of oral ingestion fresh
beetroot juice had significant increase(P<0.05) in red blood cell
parameters concentrations, compared to the positive control group
(anemic rats).The greatest increase in the relative red blood cell
parameters concentrations was obtained by ingestion 2ml of fresh
beetroot juice.

Table (5) showed the effect of oral ingestion fresh beetroot
juice at two levels on liver functions of anemic obese rats. Result
indicated that the positive group (obese anemic) had a significant
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increase (P<0.05) in serum levels of AST and ALT but had a
significant decrease in albumin compared to the negative group.
Supplementation with different two levels of oral ingestion fresh
beetroot juice caused significant decrease (P<0.05) in serum levels
of AST and ALT, and significant increase in serum albumin,
compared to the positive control group (obese anemic). The best
results of liver functions were recorded for obese anemic rats treated
with 2mlof fresh beetroot.

Results indicated that anemic rats treated with different two
levels of oral ingestion fresh beetroot juice had significant decrease
(P<0.05) in serum levels of AST and ALT as compared to the positive
control group (anemic rats). While, serum level of albumin are
significantly (P<0.05) increased. Moreover, anemic rats treated with
2mlof fresh beetroot juice caused significant(P<0.05) decrease in
serum levels of AST and ALT and caused significant increase in
serum level of albumin compared to anemic rats treated with 1ml of
fresh beetroot juice. The best results of liver functions recorded for
anemic rats treated with 2mlof fresh beetroot.

Results in Table (6) indicated that obese anemic rats treated
with different two levels of oral ingestion fresh beetroot juice had
significant decrease (P<0.05) in serum levels of TC, TG, VLDL-c,
LDL-c and caused significant increase in serum HDL-c, as compared
to the positive control group (obese anemic).Moreover, obese anemic
rats treated with 2mlof fresh beetroot juice caused significant
decrease in serum levels of TC, TG, VLDL-c and LDL-c caused but
caused significant increase in serum level of HDL-c compared to
obese anemic rats treated with 1ml of fresh beetroot juice. Results
indicated that anemic rats treated with different two levels of oral
ingestion fresh beetroot juice had significant decrease (P<0.05) in
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serum levels of lipid profile as compared to the positive control group
(anemic rats). While, anemic rats treated with different two levels of
oral ingestion fresh beetroot juice had significant increase (P<0.05) in
serum level of HDL-c compared to the positive control group (anemic
rats). Moreover, there were non-significant differences in serum
levels of TC, TG, HDL-c, VLDL-c and LDL-c between two levels of
fresh beetroot juice. The best results of lipid profile are recorded for
anemic rats treated with 2mlof fresh beetroot.

Discussion

Obesity and related complications as well as IDA are 2 major
issues that affect significant proportions of the global population
(Cheng et al.,, 2012). This is of considerable concern for the
wellbeing of the population given that overweight and obese people
are at increased risk for co-morbidities, functional decline, impaired
guality of life, increased use of health care resources, and increased
mortality. They are global epidemics affecting billions with regional
disparities (Low, et al., 2009).The link between obesity and iron
might be related to the increased expression of hepcidin from
adipose tissue which could act as a negative regulator of intestinal
iron absorption (Bekri, et al., 2006). Hepcidin production in obesity
has been shown to be over expressed and correlated with low iron
status (Yanoff, et al., 2007). Some investigators (Keaney et al.,
2003) found an increase in oxidants and a decrease in the activities
of the body’s protective antioxidants in obese individuals.

The most common form of iron supplement is ferrous sulfate,
but it is known to produce intestinal side effects such as constipation,
nausea, and bloating in many users (Hansen, 1994).Therefore,
nowadays there is an increased demand for using plants in therapy
instead of using synthetic drugs. These plants often mediate
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beneficial responses due to their active chemical constituents
(Bogusz, et al., 2002 and Amin and Nagy, 2009). Beetroot as a
source of iron is grown in many countries worldwide, and can
regularly be consumed as part of the normal diet(Zielinska-
Przyjemska, et al., 2009 and Georgiev, et al., 2010).

The results from the current work revealed that feeding rats
with high fat and free iron diet with tannic acid supplementation for six
weeks significantly increased the final body weight, compared to
control negative group (table 2).These results are agreement with
Winzell and Ahrén, (2004) who reported that, body weight was
higher in mice fed the high-fat diet already after the first week, due to
higher dietary intake in combination with lower metabolic efficiency.

The reduction in body weight of obese anemic rats might be
related to higher concentrations of serum hemoglobin as seen in
(table 4),this result was confirmed with that Menzie, et al., (2008)
who found significantly lower levels of serum iron and transferrin
saturation in obese people when compared to non-obese adult
volunteers. Iron deficiency (ID) and anemia may lead to fatigue and
thereby to an additional decrease in physical activity, further
aggravating weight gain (Munoz, et al., 2009). Iron depletion might
result from the increased iron requirement of obese people because
of their larger blood volume and/or their consumption of energy-
dense, nutrient-poor foods (Pinhas-Hamiel, et al.,, 2003).
Hypoferremia may be the chronic inflammation seen in obesity
(Yanoff, et al., 2007). Additionally, ID may impair mitochondrial
respiratory chain activity, thereby limiting exercise capacity and
augmenting insulin resistance (Manios, et al., 2013).

Another explanation about the relationship between anemia
and obesity, severe iron deficiency may lower thyroid peroxidase
activity and interfere with the synthesis of thyroid hormones (Hess, et
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al., 2002). Soliman, et al. (2010) found that tT3 and tT4 levels of
anemic rats were significantly lower than normal control and tT3/tT4
ratio was significantly higher in group treated with (40 mg ferrous
sulphate /kg diet) than normal control group. It is well known that
hypothyroidism (characterized by low thyroid hormones) causes a
weight increase together with a decrease in basal metabolic rate and
thermo genesis (Rotondi,et al., 2009).

The oral ingestion of fresh beetroot juice significantly
improved the hematological parameters of anemic obese rats. The
weight reduction may result from the constituents in red beetroot juice
such as vitamin C (5.22 mg), iron (15.34 mg) and low dietary fiber
content(1.98 mg/100 ml juice) as seen on table (1). Beetroot is a rich
source of phytochemical compounds that includes ascorbic acid,
carotenoids, phenolic acids and flavonoids (Georgiev, et al. 2010). It
has been reported by Khoshnevisan, et al., (2004) that citrus fruits
and fruits rich in vitamin C improved iron status in iron depleted
preschool children. In a study carried out by Siegenberg, et al.,
(1991), it was noted that ascorbic acid prevents the dose dependent
inhibitory effect of tannic acid on non -heme iron absorption in man.

A higher risk of low concentrations of iron and vitamin C has
been observed in obese children and adolescents compared to
children and adolescents with normal weight (Aeberli, et al., 2009).
The same results were reported by (Garcia, et al., and 2013),
vitamin C and vitamin E were negatively associated with BMI, waist-
to-weight ratio and body abdominal fat.

Moretti, et al.,(2006) reported that, when considering the

responsiveness to iron fortification, there was an inverse relationship
between BMI Z-score and change in body iron.
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Leptin is a hormone produced mainly by adipocytes, and is
involved in controlling body weight by increasing both satiety and
energy expenditure (Vigueras-Villasefior et al., 2011). Leptin levels
are excessively high in obese people as a result of leptin resistance,
which is associated with weight gain. The results in the present study
revealed that, the anemic obese rats showed significant increase
(P<0.05) in leptin concentration.

Moreover, the current results illustrated that ingestion fresh
juice of beetroot at different levels significantly reduced the level of
leptin hormone concentration (table 3). Leptin concentration is related
to the amount and distribution of body fat therefore, the higher the
body weights, the higher the leptin concentration in human and
rodents (Aizawa-Abe, et al., 2000). The reduction of leptin level
might be related to vitamin C content in juice of beetroot(5.22
mg/100ml). Feeding rats with vitamin C reduced the circulating levels
of leptin and decreased body weight and adiposity in a rat model
(Garcia-Diaz, et al., 2007). It has been observed that vitamin C
intake is negatively associated with the occurrence of several
conditions such asobesity, by modulate adipocyte lipolysis and inhibit
leptin secretion on isolated adipocytes (Garcia-Diaz, et al., 2014).

The obtained results as seen in tables (4 and 5) illustrated
that, obesity and anemia induced to rats caused a significant
decrease (P<0.05) in hematological parameters (RBC, Hb, Hct and
total iron) as compared to normal rats. Dambal, et al., (2011) found
that the mean iron levels were significantly decreased in overweight
and obese individuals than those in the control group
(P<0.001).Insufficient body stores of iron lead to a depleted RBC
mass which, in turn, leads to a decreased hemoglobin concentration
(hypochromia) and decreased oxygen-carrying capacity of the blood
(Campos, et al.,, 1998). Both serum iron concentrations and iron
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stores, as indicated by serum ferritin concentrations, show a negative
correlation with BMI (Pinhas-Hamiel, et al., 2003).

Anemia may be caused by a decrease in RBC production, or
reduction in Hb content of the blood, or combination of these Priya,
et al., (2013), these results were in the line with our results, in which
tannic acid supplementation 10g/kg diet for 3 wks and diet deficient in
iron significantly decreased the hematological parameters. A further
study found a strong link between ID and BMI across all races, ages
and amounts of dietary intake (Tussing-Humphreys, et al.,
2009).0Obesity-associated inflammation is tightly linked to iron
deficiency and involves impaired duodenal iron absorption associated
with low expression of duodenal ferroportin along with elevated
hepcidin concentrations (Aigner, et al., 2014).

As mentioned previously, oral ingestion fresh beetroot juice to
anemic obese rats significantly increases (P<0.05) the hematological
parameters as compared with the positive control group. These
results were in agreement with the finding of Priya, et al., (2013) who
found that 60 adolescent girls of age 15-17 years showed a highly
significant improvement in hemoglobin level following the ingestion of
(100 ml) beetroot juice for 20 day (P<0.001).Moreover, the dietary
intake of Vitamin C along with iron rich sources enhances the
absorption of iron significantly (Fishman, 2000).

The elevation of enzyme activities (ALT, AST and ALP) and
altered levels of bilirubin and protein are due to increased production
of free radicals, which initiate lipid peroxidation that leads to cellular
damage (Pal, et al ., 2010).Lipid-rich diets are capable of generating
ROS because they can alter oxygen metabolism. Upon the increase
of adipose tissue, the activity of antioxidant enzymes was found to be
significantly diminished. High ROS production and the decrease in
antioxidant capacity lead to various abnormalities (Fernandez-
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Sanchez, et al., 2011).Investigations of red beetroot constituents
focus on the betalains (red-violet betacyanins and yellow
betaxanthins) (Kujala, et al., 2002). The most abundant betalain
pigments in red beet juice were betanin, vulgaxanthin, is obetanin
(Slavov, et al.,, 2013). A number of investigations have reported
betalains to have high antioxidant and anti-inflammatory capabilities
in vitro and a variety of in vivo animal models (Vulié, et al., 2014).

Overweight and obesity significantly affects liver function and
may lead to further complications of the liver. Serum ALT best
indicates liver dysfunction (Qureshi, et al., 2006), these results are in
agreement with our study. The present results (table5) indicated that
oral ingestion of fresh beetroot juice significantly improved liver
functions. These results are in agreement with Sadeek, (2011) who
reported that beetroot juice significantly (P<0.05) restored the
enzyme activities of the liver AST, ALT and ALP to normal level in the
tested rats. Agarwal et al., (2006) and Pal, et al., (2010) reported a
hepatoprotective activity of beetroot ethanolic extract against CCl4-
induced liver injury in rats. Other reports indicate that Beta vulgaris
extracts (root) possess anti-inflammatory and hepatoprotective
activities (Kanner, et al., 2001), antihypertensive, hypoglycemic and
antioxidant (Ninfali and Angelino, 2013).

Obese anemic rats had a significant increase (P<0.05) in lipid
profile as compared to control normal group (table 6). These results
are in agreement with Novelli , et al., (2007)who reported that , the
level of TG, CT and LDL-C were higher in rats receiving the control
chow and drinking 30% sucrose and fed a high-carbohydrate diet
than in control negative group. But HDL-C decreased in rats fed a
high-carbohydrate diet.German and Dillard, (2004) reported that,
consumption of fat-rich diet directly affects the serum lipid profile and
the fatty acids composition, which is an important factor in the
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modulation of lipid metabolism. The high saturated fatty acids intake
increases LDL-c and reduces HDL-c in the bloodstream.

The results of current study demonstrated also that ingestion
with fresh juice of beetroot at different levels significantly decreased
(P<0.05) the elevated lipid profile and significantly increased
(P<.005) the level of HDL-C, compared to control negative group.
These results were in agreement with the finding of (Sadeek, 2011)
who mentioned that, oral ingestion of fresh red beetroot juice
(8ml/Kg/day) significantly decreased (P <0.05) serum TC, TG, VLDL-
C and LDL-C and also a significant elevation (P<0.05) occurred in the
level of HDL-C. The intense red color of beetroots derives from high
concentrations of betalains (Gandia-Herrero et al., 2010 ) that are
widely used as antioxidant.Apart from betalains, small amounts of
hydroxyl cinnamic acids such as gallic, syringic, and caffeic acids and
flavonoids have been identified (Kazimierczak, et al., 2014).The
benefits of betalains include the inhibition of lipid peroxidation
(Reddy, et al., 2005), increased resistance to the oxidation of low-
density lipoproteins (Tesoriere, et al., 2003).

Conclusion: it could be concluded that administration fresh red
beetroot juice at two levels (1 ml or 2 ml/kg/BW) to obese anemic rats
has been treated anemia and decreased the final body weight of the
obese anemic rats as well leptin concentrations was decreased with
improving lipid profile and liver functions. So that, fresh red beetroot
juice might be recommended for obese patients suffering from
anemia.
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Table (1): Chemical composition of fresh red beetroot juice.

Fresh beetroot juice (mg/100

Parameters
ml)
Iron 16.88
Vitamin C 7.10
Total fiber 1.56

Table (2): Effect of oral ingestion fresh beetroot juice at two levels on
body weight, BWG% and FER of obese anemic rats.

Parameters i . Fl
Initial BW (g) | Final BW (g) BWG% FER
Groups (g/day/rat)
Control (-ve) 183.40+1.70° | 219.76+2.82° | 20.04+2.14 ° 15.33 2.3740.23°
Control  (+ve ) 18.41 | 4.87+0.22°
( v ) 206.53+1.44 % | 296.23+2.69 % | 43.461+2.28 °
obese anemic
Obese anemic a d 4| 1622 | 1.37+0.15°
o 209.56+1.28 187.20+£3.74° | -22.61+1.35
rats+ 1 ml juice /kg
Obese anemic rats R . .| 15.00 [2.71+0.06°
. 205.33+ 1.45° | 169.60+0.83 © | -29.57+0.51
+ 2 ml juice /kg
Control (+ve): R b b 20.85 [2.77+0.21°
. 205.67+1.85 263.50+2.78 28.16+2.50
anemic rats
Anemic rats + 1 ml a d 4| 17.64 | 1.3620.06°
- 204.96+1.54 180.86+1.27 ° | -23.95+0.46
juice /kg
Anemic rats + 2 ml a . .| 1598 |2.23t0.08"
205.66+1.76 164.9+1.59 ¢ | -31.97+0.42

juice /kg

Values were expressed as Means + SE.

Values at the same column with different letters are significant at P<0.05
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Table (3): Effect of oralingestion fresh beetroot juice at two levels on
serum leptin concentrations of obese anemic rats.

Parameters
Groups Leptin (ug/l)
Control (-ve) 8.87+0.17 '
Control (+ve ): obese anemic 26.84+1.02 °
Obese anemic rats+ 1 ml juice /kg 19.60+0.61°
Obese anemic rats + 2 ml juice /kg 13.40+0.40°
Control (+ve): anemic rats 22.43+0.44°
Anemic rats + 1 ml juice /kg 17.33+0.56°
Anemic rats + 2 ml juice /kg 12.300.78°

Values were expressed as Means + SE.

Values at the same column with different letters are significant at P<0.05.

Table (4): Effect of oral ingestion fresh beetroot juice at two levels on

red blood cell

parameters concentrations of obese

anemic rats.
Gfoups RBC (10°/ml) Hb(g/dI) Hct(%)
Control (-ve) 10.38+0.52% 13.83+0.19% 42.63+1.17%
Control(+ve):obese anemic 5.73+0.20° 6.96+0.43" 23.73+0.82°
Obese anemic rats+ 1 ml juice /kg 6.90£0.14° 10.32+0.30° 33.3420.81°
Obese anemic rats + 2 ml juice /kg 8.98+0.33" 11.39+0.29b° 38.83+0.38°
Control (+ve): anemic rats 4.860.147 8.060.17 © 27.50+0.26 ¢
Anemic rats + 1 ml juice /kg 8.36+0.14° 11.1340.35 ™ 39.03+0.24°
Anemic rats + 2 ml juice /kg 10.45+0.33% 12.13+0.14° 40.53+0.37°

Values were expressed as Means + SE.
Values at the same column with different letters are significant at P<0.05.
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Table (5): Effect of oral ingestion fresh beetroot juice at two levels on
liver functions of anemic obese rats.

Parameters | aLT (L) | AST (L) | Albumin (g/d)
Groups H H g
Control (-ve) 36.53+0.48 ° | 68.50+0.86° 7.63+0.21°
Control(+ve): obese a a .

_ 58.00+1.65 98.26+2.29 3.70+0.11
anemic
Obese anemic c . q
. 47.80+0.56 73.90+1.26 4.76+0.08
rats+ 1 ml juice /kg
Obese anemic rats q o .

. 42.03+1.02 72.03+1.74 5.83+0.12
+ 2 ml juice /kg
Control (+ve): b b .

. 50.86%1.02 90.23+1.53 3.90+0.11
anemic rats
Anemic rats + 1 m| d od c
- 40.03+0.61" | 69.20+0.61 5.80+0.15
juice /kg
Anemic rats + 2 m| . . b
37.23+0.39 62.10+1.47 6.83+0.12

juice /kg

Values were expressed as Means + SE.
Values at the same column with different letters are significant at P<0.05.
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Table (6): Effect of oral ingestion fresh beetroot juice at two levels on
lipid profile of anemic obese rats.

Parameters TC | TG | HDL-C | VLDL-C | LDL-C
Groups (mgydl)
Control (-ve) 94.33+1.45° | 62.56+1.28° |64.53+1.07° [ 12.51+0.25° | 17.28+2.69°
Control(+ve):obese

. 118.20£1.97% | 96.16+2.94% |41.93+1.09° | 19.23+0.58* | 57.03+3.09"
anemic

Obese anemic

o 105.50+1.32" | 77.93+1.31° |50.60+0.97° | 15.58+0.26" | 39.31+0.81°
rats+ 1 ml juice /kg

Obese anemic rats

- 90.46+1.34° 66.73+1.47° | 57.46+1.27" | 13.34+0.29° | 19.65+2.33"
+ 2 ml juice /kg

Control (+ve):
(+ve) 105.83+4.32" | 76.23+1.90° |43.86+2.01% | 15.24+0.38° | 46.72+2.17°

anemic rats

Anemic rats + 1 ml . c b c d
- 90.33+2.02 67.03+0.86° | 56.66+0.88" | 13.35%0.15"° | 20.31+1.54
juice /kg

Anemic rats + 2 ml . . b . d
juice /kg 87.56+1.66 63.66+1.87° | 60.26+0.93" | 12.73x0.37" | 14.56+0.81

Values were expressed as Means + SE.
Values at the same column with different letters are significant at P<0.05.
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