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80 male albino rats were divided into control group (Cr), High fat diet
&sucrose group (HFDS), probiotic group (Pro.), High fat diet &
sucrose + probiotic group (HFDS+ Pro.) and High fat diet& sucrose
then probiotic group (HFDS then Pro.). Consumption of palm oil and
sucrose for 16 weeks leads to a significant increase in body weight and
abdominal fat mass compared to normal rats. In addition, there was a
significant increase in the level of serum triacylglycerol, total
cholesterol, LDL-C, liver enzymes and leptin hormone.
Malondialdehyde (MDA) and TNF-a concentration of liver
homogenate were also significantly increased. It was also observed a
significant reduction in serum level of HDL-C. The concentration of
SOD and reduced glutathione (GSH) in liver homogenate were
reduced. Use of probiotic as proflactive or as treatment return serum
lipid profile, liver function enzymes, antioxidant parameters, TNF-a
and leptin hormone towards its normal value. These results confirm the
beneficial role of probiotic for treatment of obesity.
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Introduction:-

Obesity is a metabolic disorder affecting healthy globally (Sabzghabaee et al., 2014) and a significant cause of
morbidity and mortality worldwide (Austin and Marks, 2009). Obesity is defined as abnormal or excessive fat
accumulation that may impair health (Wasowski et al., 2013). It is associated with an increased risk of numerous
chronic diseases, from diabetes and cancers to many digestive diseases and to disability and death. In addition, the
obesity epidemic represents a heavy burden on the economy with its massive healthcare costs (Maggi et al., 2015).
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Body weight is tightly regulated by complex homeostatic mechanisms. The World Health Organization defines
obesity as a body mass index (BMI) > 30 and defines overweight as with a BMI of 25 (Sikaris, 2004).

Palm oil is a type of edible oil obtained from the mesocarp of the fruits of the tropical plant Elaeis guineensis. Palm
oil represents 30% of the worlds vegetable oil production, and its consumption has increased rapidly in the past
several decades, particularly in emerging economies such as India and China (Walter, 2009).

Many high-fat diets used in laboratory animal research contain more saturated fat such as lard, beef tallow, or
coconut oil and are quite capable of inducing metabolic disorders such as obesity, insulin resistance or glucose
intolerance in susceptible strains. In our study we used palm oil.

palm oil contains a high amount of saturated fat (40-50% of total fat) with the majority being in the form of palmitic
acid (16:0) (Zhao et al., 2005). Consequently, high intakes of saturated fat from palm oil induce a larger increase in
plasma concentrations of total cholesterol and low-density lipoproteins. Many studies provide a concise and
comprehensive update on the functional role of palm oil and palmitic acid in the development of obesity, type 2
diabetes mellitus, cardiovascular diseases and cancer (Mancini et al., 2015a).

Consumption of sucrose aggravates the metabolic consequences of high fat enriched diet and induces dyslipidemia.
(Ngueguim et al., 2016 and Braud et al., 2017) used 10% sucrose in drinking water for induction of obesity.

Gut microbes induce a wide variety of host responses within the intestinal mucosa and thereby control the gut’s
barrier and endocrine functions. Gut microbes also influence the metabolism of cells in tissues outside of the
intestines (in the liver and adipose tissue) and thereby modulate lipid and glucose homeostasis, as well as systemic
inflammation, in the host. Number of studies suggested that specific phyla, classes or species of bacteria, or bacterial
metabolic activities could be beneficial or for treatment of obesity and its complications (Delzenne et al., 2011).

Probiotics are live microbes that, when administered in adequate amounts, have been shown to confer health
benefits to the host. Over the years, probiotics have been a part of the human diet in the form of different fermented
foods consumed around the world. Their influence on different physiologic functions in the host is documented
(Aroraet al., 2013a).

Probiotics and prebiotics are of interest because alteration in the composition of gut microbiota affect food intake
and appetite, body weight and metabolic functions through modulation of the gut bacterial community (Sanchez et
al., 2015).

Many researchers reported the beneficial effect of different single strain probiotic on obesity as (Minami et al.,
2015 and Wu et al., 2015) who reported the anti-obesity effect of Bifidobacterium breve B-3 and Lactobacillus
plantarum respectively in the high-fat diet-induced obesity in mice. (Yoo et al., 2013) showed that multiple-strain
probiotics were more effective than each of the constituent single-strain probiotics because of the synergistic effects
on host health.

In the present study, we investigated the anti-obesity effect of five potential probiotic strains (Lactobacillus
Acidophilus, Lactobacillus Planterum, Lactobacillus Bervis, Bifidobacteriais and Saccharomyces Cerevisiae) on
high fat diet (15% palm oil) & sucrose (20% in drinking water) induced obesity in rats.

Materials and Methods:-

Diets and drinking water:-

The standard normal chow diet:-

The standard normal chow diet purchased from El Fagr Factory for feed manufacture, Cairo, Egypt. The standard
normal chow diet consists of soybean meal (44%), wheat corn, soybean oil, Gelatin (60%), di-calcium phosphate,
sodium chloride, choline chloride, methionine, Lysine and vitamins and trace elements mixture. The chemical
analysis of the standard normal rat chow diet are not less than 21% crude protein, not less than 6.2% fat , not more
than 3.5% crude fibers, 6% ach, 7.8% humidity and 55.5% carbohydrates and the metabolic energy of this diet is
3100 kcal/kg.
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The high fat diet contains palm oil and sucrose:-

Palm oil purchased from Ajwa for food industries company, Cairo, Egypt. It was added to the ration as 15% of the
ration weight (Motshakeri et al., 2015). The chemical analysis of the high fat diet are 21.5% crude protein, 15% fat,
2.35% crude fibers, 6% ach, 7.8% humidity and 47.35% carbohydrates and the metabolic energy of this diet is 4200
kcal/kg.

Drinking water containing Sucrose:-

Pure sucrose (O-o-D-glucopyranosyl-(1—2)-p-D-fructofuranoside) which manufactured by 1SO-CHEM
pharmaceutical(fine) chemicals Company, Egypt, was added to normal tap water day after day with percentage of
20% according to (Motshakeri et al., 2015; Ngueguim et al., 2016).

Probiotics mixture:-

In our experiment, PROBAC p,s (20 million mog/gm) was used which composed of Lactobacillus Acidophilus,
Lactobacillus Planterum, Lactobacillus Bervis, Bifidobacteriais and Saccharomyces Cerevisiae. It was manufactured
by VIGORA Company, Egypt. It was administrated orally by stomach tube to each rat in a dose of 0.571 g (1x10°®
CFU) once daily suspended in 1.5 ml of saline according to (An et al., 2011; Wang et al., 2015).

Experimental animals:-

The present study was carried out on 80 male Albino rats of 140-160 g body weight range. Rats were purchased
from National Research Centre, Dokki, Giza, Egypt. Rats were kept under observation for one week before the onset
of experiment to be acclimatized. Rats were housed in metallic cages at a room temperature of 22+1°C under a 12-h
light- dark natural cycle in the lab of biochemistry in Faculty of Veterinary Medicine, Beni-Suef University. All
experimental procedures were conducted in agreement with the guide for the care and use of laboratory animals and
in accordance with the local Animal Care and Use Committee.

Experimental Design:-

Our experiment continued for 16 weeks and rats were divided equally into five groups as the following:

Control group (Cr): this group of rats maintained on normal taps drinking water and standard normal rat chow diet,
along the period of experiment (16 weeks).

High fat diet & sucrose group (HFDS): this group of rats maintained on special tap drinking water (20% sucrose
add to water) and high fat diet (15% palm oil add to normal rat chow diet) along the period of experiment (16
weeks).

Probiotic group (Pro.): this group of rats maintained on normal taps drinking water and standard normal rat chow
diet, with daily oral administration of PROBAC p;s (0.571 g/rat) by using of stomach tube for all period of
experiment (16 weeks).

High fat diet & sucrose + probiotic group (HFDS+ Pro.): this group of rats maintained on special tap drinking water
(20% sucrose add to water) and high fat diet (15% palm oil add to normal rat chow diet), with oral administration of
PROBAC p;s (0.571 g/rat) daily by using of stomach tube for all period of experiment (16 weeks).

High fat diet & sucrose then probiotic group (HFDS then Pro.):this group of rats maintained on special tap drinking
water(20% sucrose add to water) and high fat diet (15% palm oil add to normal rat chow diet) along the period of
experiment (16 weeks) and treated with PROBAC pis (0.571 glrat) from the beginning of 8™ week till the end of
experiment according to (Park et al., 2013). During the study, animals allowed the diets and water in free manner.
Body weight of rats was recorded weekly.

Blood analysis:-

At the end of experiment and after 12 hrs rats were sacrificed under mild diethyl ether anesthesia. Blood samples
were collected from jugular vein. Serum was separated by centrifuge with Heraeus centrifuge at 3500 rpm for 15
minutes and divided into several aliquots which stored at —20°C until biochemical analysis. Abdominal incisions
were done for separation of liver and abdominal fat mass for weighting. 0.5 g. of each liver tissue was homogenized
with 5ml of 0.9% sterilized NaCL (10% w/v) using teflon homogenizer (Glas-Col, Terre Haute, USA),then
centrifuged at 3500 rpm for 15 minutes. The supernatants were removed and stored at -20° C for quantitative
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determination of reduced glutathione (GSH), malondialdehyde (MDA), superoxide dismutase (SOD) and Cytokines
(TNFa).

Biochemical analysis:-

Serum total cholesterol level was determined by using of colorimetric method (CHOD-PAP) according to
(Richmond, 1973). Serum triacylglycerol and HDL —C levels were determined by colorimetric method according
to (Fossati and Prencipe, 1982) and (Burstein et al., 1970) respectively and by using of the commercial diagnostic
laboratory kits (Diamond Company, Cairo, Egypt). Serum concentration of LDL-C and VLDL- C were calculated
according to the formula of (Friedewald et al., 1972).

The serum activities of ALT and AST were determined colorimetric ally according to (Reitman and Frankel,
1957) and by using Diamond company diagnostic laboratory commercial Kits.

The serum activities of ALP and GGT were determined by kinetic method according to (Szasz, 1969) and (Bray,
1974) and by using of Diamond company diagnostic laboratory commercial kits.

Serum leptin level was analyzed by Radio Immune —Assay (RIA) method using RIA kits, Amersham international
Ltd Amersham United Kingdom.

Reduced glutathione (GSH), super oxide dismutase (SOD) and malondialdehyde (MDA) levels of liver homogenate
were determined by colorimetric method according to (Beutler et al., 1963), (Nishikimi et al., 1972) and (Satoh,
1978) respectively and by using of commercial diagnostic laboratory kit (Biodignostic company, Cairo, Egypt).
TNF-a level of liver homogenate was determined by ELISA method according to (Kjems et al., 1993) by using of
Rat TNF-alpha ELISA Kit, pink-ONE (Koma Biotech Inc., Korea).

Statistical analysis:-

Statistical analysis was carried out using Graph Pad Instate software (version 3. ISS-Rome, Italy) (Graph Pad Soft
Ware. 2014).Unless differently specified, groups of data were compared with un-paired t-test and one-way analysis
of variance (ANOVA) followed by Tukey-kramer (TK) multiple comparisons post-test. Values of P<0.001 were
regarded as significant. The data, as clearly indicated are reported in tables and figures as mean + standard error
(S.E).

Results:-
Table 1:-Effect Of High Fat Diet & Sucrose (Hfds) And Probiotic On Body Weight And Abdominal Fat Mass
In Different Rat Groups After 16 Weeks.

Groups of rats Crgroup HFDS group probiotic group HFDS  + probiotic | HFDS
group then

Parameters probiotic group

Mean of body weight (g.) | 290+6.01 | 331.11%7.72° 287.22+4.26° | 318.88+7.89™ 310.55+8.44

Mean of abdominal fat | 5.8+0.44 12.1+0.70° 5.12+0.53° 6.9+ 0.78° 6.24+ 0.36°
mass (g.)

-Values are statistically analyzed by one way ANOVA test followed by Tukey-Kramer posttest and reported as
mean=SE.

-Number of animals in each group is16.

8P<0.001 vs Cr group & "P<0.05vs Cr group.

’P<0.001 vs HFDS group.

¢ P<0.05 vs probiotic group.

Results in (tablel) showed a significant increase in body weight (g.) of rats in the HFDS group after 16 weeks of
consumption of high fat diet containing 15% palm oil and by adding of sucrose (20%) to the drinking water in
comparison to control group and also to the probiotic group. Also body weight (g.) of rats was increased in the
HFDS + probiotic group in comparison to control group and probiotic group. Using of probiotic mixture with HFDS
from the beginning of the experiment (HFDS + probiotic group) or from the beginning of 8™ week (HFDS then
probiotic group) led to non-significant decrease in body weight of rats in comparison to HFDS. Results in the same
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table revealed that abdominal fat mass (g.) was significantly increased in HFDS group in comparison to control
group. Administration of probiotic mixture led to a significant decrease in abdominal fat mass (g.) in (probiotic
group), (HFDS + probiotic group) and (HFDS then probiotic group) in comparison to HFDS group.

Table 2:-Effect Of High Fat & Sucrose (Hfds) And Probiotic On Serum Lipid Profile In Different Rat Groups At
The End Of The Experiment (16 Weeks).

Groups of rats Crgroup | HFDS group | probiotic HFDS + | HFDS then probiotic
group probiotic group
Parameters group

Serum TC (mg/dl)
180.8+2.1 | 398+7.6% 169.6+2.9° | 228+3.5% 244.8+3.5%

Serum TAG (mg/dl)
129+3.6 291.242.92 177+2.1° 175+3.9%° 196.2+2.8%¢

Serum HDL-C | 69.4+0.4 | 50+1.8° 71.6+1.7° 63.6+1.3™ 56.6+1.9 %%
(mg/dl)
Serum LDL-C | 86.6+2.3 | 290.56+7.7% | 74.6+2.9° 131.4+4.5%° | 148.88+4.5%°
(mg/dl)
Serum VLDL-C | 25.840.7 | 54.24+4.2* 23.4+0.4° 33+2.5™ 39.32+0.6™°
(mg/dl)

-Values are statistically analyzed by one way ANOVA test followed by Tukey-Kramer posttest and reported as
mean=SE.

-Number of animals in each group is16.

%P<0.001 vs Cr group & P<0.01 vs Cr group.

PP<0.001 vs HFDS group &% P<0.05 vs HFDS group &° P<0.01 vs HFDS group.

“P<0.001 vs probiotic group & ¢ P<0.05 vs probiotic group.

Results in (table 2) showed an extremely significant increase in serum total cholesterol, triacylglycerol, LDL-C and
VLDL-C concentrations in the HFDS group of rats in comparison to control group, while the serum level of HDL-C
was significantly decreased. Administration of probiotic led to extremely significant decrease in the serum
concentration level of total cholesterol, triacylglycerol, LDL-C and VLDL-C in the (probiotic group), (HFDS +
probiotic group) and (HFDS then probiotic group) in comparison to HFDS group, while serum HDL-C level was
significantly increased in comparison to HFDS group.

Table 3:-Effect Of High Fat & Sucrose (Hfds) And Probiotic On Liver Function Enzymes In Different Rat Groups
At The End Of The Experiment (16 Weeks).

Groups of rats Cr group HFDS group probiotic group | HFDS + | HFDS then
probiotic group | probiotic group

parameters

Serum ALT | 24+1.1 52+1.1°% 20.2+0.7™ 22.6+0.4° 30+0.8%°

(IU/L)

Serum AST | 24.4+1.6 59+1.6° 22.6+0.8" 27+0.9° 34.2+1.5%

(1U/L)

Serum ALP | 43.2+0.7 101.8+2.72 44+0.7° 47.8+1.0° 68.4+1.3%

(mg/dl)

Serum  GGT | 13.6+0.5 34+1.6° 14+0.5" 16.6+0.5"° 21.2+0.7%

(mg/dl)

-Values are statistically analyzed by one way ANOVA test followed by Tukey-Kramer posttest and reported as
mean=SE.

-Number of animals in each group is16.

4p<0.001 vs Cr group & "P<0.05vs Cr group.

’P<0.001 vs HFDS group

“P<0.001 vs probiotic group
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Results in (table 3) revealed an extremely significant increase in serum levels of liver function enzymes (ALT, AST,
ALP, GGT) of HFSD group as compared with control group of rats. Probiotic mixture administration represented by
(probiotic group), (HFDS + probiotic group) and (HFDS then probiotic group) led to extremely significant decrease
in the previous parameters as to HFSD group.

Table 4:-Effect Of High Fat & Sucrose (Hfds) And Probiotic On Reduced Glutathione (Gsh), Super Oxide
Dismutase (Sod) And Malondialdehyde (Mda) Of Liver Homogenate In Different Rat Groups At The End Of The
Experiment (16 Weeks).

Groups of rats Cr group HFDS group probiotic HFDS + | HFDS then
group probiotic probiotic group

parameters group

liver GSH 23.8+0.58 11.240.4° 23.2+40.4" 25.6+0.5™ 20+0.7 %

( mg/g tissue)

liver SOD 2.5+0.07 0.85+0.04° 2.26+0.051° 2.26+0.12° 1.58+0.13%°

(U/g tissue )

liver MDA | 32.8+0.9 90+3.0% 37.2+1.0° 30.2+0.5™ 47.2+1.16™

(nmol/gm tissue)

-Values are statistically analyzed by one way ANOVA test followed by Tukey-Kramer posttest and reported as
mean+SE.

-Number of animals in each group is16.

8P<0.001 vs Cr group.

’P<0.001 vs HFDS group. _

“P<0.001 vs probiotic group &° P<0.05 vs probiotic group &'P<0.01 vs probiotic group

Results in (table4) revealed an extremely significant decrease in GSH, SOD and increase in MDA concentrations in
liver tissue homogenate of HFSD group as compared to control group. There were no significant changes between
probiotic group and control group. Administration of probiotic led to extremely significant increase in GSH, SOD
and decrease in MDA concentrations of liver tissue homogenate when compared to HFSD group.

Table 5:-Effect Of High Fat & Sucrose (Hfds) And Probiotic On Serum Leptin Level And Liver Homogenate Tnf-A
In Different Rat Groups At The End Of The Experiment (16 Weeks).

Groups of rats Cr group HFDS probiotic group | HFDS with probiotic | HFDS  then
group group probiotic

parameters group

Serum leptin (ug/l) | 6.0+0.3 15.0+1.7° 3.4+0.4° 11.2+1.105% 13.5+0.3'

liver TNF-o (mg/ml | 8.6+1.17 15.5+1.8 7.5+1.041°¢ 10.5+0.42' 11.3+0.4°

)

-Values are statistically analyzed by one way ANOVA test followed by Tukey-Kramer posttest and reported as
mean+SE.

-Number of animals in each group is 16.

3P<0.001 vs Cr group & P<0.01 vs Cr group & K P<0.05 vs Cr group

bP<0.001 vs HFDS group & ¢ P<0.01 vs HFDS group.

¢P<0.001 vs probiotic group & 'P<0.01 vs probiotic group.

Results in (table 5) showed a significant increase in serum leptin concentration in HFDS, (HFDS with probiotic
group) and (HFDS then probiotic group) in comparison to control group. Administration of probiotic alone
(probiotic group) led to a significant decrease in serum leptin concentration in comparison to HFDS group. Results
in the same table revealed that the serum TNF-a concentration was significantly increased in HFDS group in
comparison to control group, while administration of probiotic alone (probiotic group) led to a significant decrease
in serum TNF-a concentration in comparison to HFDS group.

Results in all tables showed that using of probiotic as prophylactic with HFDS from the beginning of the experiment

(HFDS with probiotic group) improved the abdominal fat mass, serum lipid profile values, liver function enzymes,
antioxidant parameters, serum leptin and serum TNF-a levels much than using of it as treatment (HFDS then
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probiotic group), however there was no significant variation between (HFDS with probiotic group) and (HFDS then
probiotic group).

Discussion:-

Palm oil is extensively used in restaurants, hotels and in preparation of varieties of food products (Basu et al., 2013;
Gulati and Misra, 2017). In our study we induced obesity in male albino rats by adding 15% palm oil to normal
diet and 20% sucrose in drinking water. Palm oil is a high saturated oil (49 gm of saturated fatty acids/100gm of oil)
(Basu et al., 2013; Gulati and Misra, 2017). Palmitic acid is the most saturated fatty acid in it (Edem, 2002; Gee
Ping Tou, 2007; Sambanthamurthi et al., 2000; Mancini et al., 2015).

Some studies indicated that palm oil is healthy like olive oil due to its high content of oleic acid 48%
(Sambanthamurthi et al., 2000; Mancini et al., 2015b) but others showed that palm oil is potentially unhealthy
due to its high content of saturated palmitic acid (Bester et al., 2010; Mancini et al., 2015b; Odia et al., 2015).

Our results showed that consumption of 15% palm oil and 20% sucrose for 16 weeks lead to a significant increase in
body weight and abdominal fat mass (table 1) which resulted from high caloric intake and increased lipogenesis also
consumption of high fat diet and sucrose induced changes in the permeability of gut micro biota (reduce bacterial
LPS removal) which caused endo-toxemia and metabolic dysfunctions (Harris et al., 2012; Etxeberria et al., 2015;
Kirpich et al., 2015; Ojeda et al., 2016; Al-muzafar and Amin, 2017).

Probiotic administration (Lactobacillus paracasei) to germ-free mice led to an increase in the level of Angpt 14
which contribute to the decrease in fat mass in normal mice that are fed a high-fat diet supplemented with L.
paracasei (Aronsson et al., 2010).

Probiotics have been shown to modify the production of satiety hormones when given to rats (Forssten et al., 2013).

Also there was a significant increase in serum triacylglycerol, cholesterol, LDL-C and VLDL-C concentrations
(table 2) and supported by (Amin et al., 2011; Al-muzafar and Amin, 2017; An et al., 2011; Motshakeri et al.,
2015). The effects of palm oil on blood lipids are as expected on the basis of its high saturated fat content which
increase uptake of free fatty acid and lipogenesis (Al-muzafar and Amin, 2017), which supports the reduction
in palm oil use by replacement with other vegetable oils low in saturated fatty acids (Sun et al., 2015).

Probiotics have physiologic functions that contribute to changes in the composition of gut microbiota, maintenance
of a healthy body weight and control of factors associated with obesity through their effects on mechanisms
controlling food intake, fat storage and alterations in gut microbiota (Sanchez et al., 2015).

The gut microbiota may participate in the regulation of fat storage, fat lipogenesis and fatty acid oxidation (Cani
and Delzenne, 2009).

Probiotics have also been shown to interact with the resident bacterial members already present in the gut by altering
their properties, which may also affect the metabolic pathways involved in the regulation of fat metabolism (Arora
et al., 2013).

Recent studies by (Xiao et al., 2003), (Park et al., 2007) and (Psomas et al., 2003; Ryan et al., 2015) showed that
probiotics, including Bifidobacterium longum, Lactobacillus acidophilus and Saccharomyces cerevisiae had
hypocholesteremic effects in both rat and human. The mechanisms involved may be as follows: (1) fermentation
products of lactic acid bacteria inhibit cholesterol synthesis enzymes and thus reduce cholesterol production; (2) the
bacteria facilitate the elimination of cholesterol in feces; (3) the bacteria inhibit the absorption of cholesterol back
into the body by binding with cholesterol; (4) the bacteria interfere with the recycling of bile salt (a metabolic
product of cholesterol) and facilitate its elimination, which raises the demand for bile salt made from cholesterol and
thus results in body cholesterol consumption (Beena and Prasad, 1997; Suzuki et al., 1991; Wu et al., 2015; Al-
muzafar and Amin, 2017) .

The increase in LDL-C concentration indicates consumption of a diet rich in saturated fatty acids that decrease the
LDL receptor-mediator catabolism (Nicolosi et al., 1990; Spady et al., 1983). Besides, increased activity of
lipoprotein lipase in hyperlipidemic animals leads to increased production of LDL-C from VLDL-C (Tebib et al.,
1994).
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Oxidative stress is a state of imbalance between free radicals production and its degradation by antioxidant systems
with increased accumulation of these radicals (Goh and Cooper, 2008; Kao et al., 2010).

In our result (table 4), palm oil &sucrose uptake for 16 weeks lead to a significant decrease in liver homogenate
concentration of both GSH and SOD, and a high significant increase in liver homogenate concentration of lipid
peroxidation represented by MDA in comparison with that in control (cr group). These results are in agreement
with (EL-Gohary and Hussien, 2015) whom explained the oxidative stress induced by obesity by different
mechanisms, including the presence of excessive adipose tissue itself as adipocytes has been identified as a source
of proinflammatory cytokines, including TNF-a. These cytokines are potent stimulators for the production of
reactive oxygen and nitrogen by macrophages and monocytes; therefore, a rise in the concentration of cytokines
could be responsible for increased oxidative stress (Fonseca-Alaniz et al., 2007).

Obesity takes place in disorders that affect mitochondrial metabolism, which favors ROS generation and the
development of oxidative stress. On the other hand, another mechanism has been proposed that involves an effect of
high triglyceride (TG) on the functioning of the mitochondrial respiratory chain, in which intracellular TG, which is
also high, inhibits translocation of adenine nucleotides and promotes the generation of superoxide (Monteiro and
Azevedo, 2010).

Results in (table 4) indicated that probiotic may has antioxidant activity as it caused a modulatory effect on liver
homogenate concentrations of GSH, SOD and MDA these results are in agreement with (Yadav et al., 2007,
2008).

In our study we observed a significant increase in ALT and AST activities (table 3). The increase in these two
parameters indicates hepatotoxicity which is related to lipid induce-oxidative stress (Pepato et al., 2004; Juarez-
Rojop et al., 2012), Lipids autoxidation generates radical oxygen species which attack cells and damage their
functions (membrane fluidity and membrane bound enzyme) causing the leakage of these enzymes into the blood
stream (Unger, 1995; Levy et al., 1999), This hypothesis is strengthened by a significant increase in MDA which is
one of lipid peroxidation product.

Results in (table5) showed significance increase in liver homogenate TNF-a level in rat kept on HFD &Sucrose for
16 weeks in comparison with that in control group (cr group), Our results agree with (Badkook, 2013; EL-Gohary
and Hussien, 2015) as adipocytes has been identified as a source of proinflammatory cytokines, including TNF-o.
Administrations of probiotic showed a significant lower in the liver homogenate level of TNF-o (table5) as
compared to HFD &sucrose group. These results supported by (Wang et al., 2015) how reported that
Bifidobacterium reduced hepatic TNF-a expression to the level measured in the control group.

Serum leptin level was significantly increased in our study (table5) as a result of (15%) palm oil & (20%) sucrose
consumption for 16 weeks, while probiotic administration ameliorated this change. Leptin is considered the major
hormone in adipose tissues, and its high blood levels explain the extraordinary amount of fat deposition and
probiotics facilitate the restoration of normal hormonal activity in adipose tissues (Considine et al., 1996; Hamilton
et al., 1995 and Al-muzafar and Amin, 2017). Previous studies have shown similar results that decreased of fat
mass resulted in a reduction in leptin concentrations (Kim et al., 2005; Azman et al., 2012).

Many hormones present in the body that regulate the level of leptin. As tumor necrosis factor-o (TNF-a) serves as a
paracrine regulator to increase the secretion of leptin, and fatty acids also influence leptin expression (Wasim, 2015;
Fried et al., 2000).

Conclusion:-

Experimental induction of obesity by using of high fat diet (15% palm oil) and sucrose (20% in drinking water) for
16 weeks led to a significant increase in abdominal fat mass and body weight of rats. Serum levels of TC, TG, LDL-
C and VLDL-C were also significantly increased resulted in hypercholesterolemia and hypertriglyceridemia, while
serum level of HDL-C was significantly decreased. HFDS has an oxidative stress effect represented by the
significant increase in the liver homogenate level of MDA and the significant decrease in the level of both GSH and
SOD of liver homogenate of rats. Also the serum level of the proinflammatory cytokines (TNF-a) and leptin were
significantly increased in HFDS group of rats. All the previous biochemical parameters in addition to body weight
and abdominal fat mass were improved by administration of probiotic mixture either from the beginning of the
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experiment or started at the 8 ™ week of the experiment as probiotic mixture has an antioxidant, hypolipidemic and
anti-obesity effects
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